
 
 
 
 
 
 
 
 
 

 
Guidelines for Residential Construction 
2012 International Residential Code 
2012 International Building Code 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 



 
 

 
 

This book is provided to help answer questions that you may have regarding building codes 
within the City of Madison and. It is not intended to answer all questions that may arise on any 
given project, but to serve as a guideline and reference. The book is titled Guidelines for 
Residential Construction but also included some provisions of commercial construction (fire and 
separation walls). It is not all-inclusive of all builder and owner responsibilities or code 
requirements. Portions of this book are reproduced directly from the 2012 International 
Residential Code (IRC), the 2012 International Building Code (IBC), and other documents 
published by the International Code Council (ICC), and American Wood Council. The publishers 
of these documents do not endorse this publication as a complete exposition of the requirements 
of ICC codes as they relate to residential buildings due to amendments and local adjustments but 
the codes and standards referenced in this document are considered part of code requirements.  
 
It is recommended in addition to this book, that you also have a copy of the 2012 IRC. It can be 
obtained by ordering on-line at www.iccsafe.org/store.  
 
Contact Information: 
 
Building Permits and Inspection 
City of Madison  
Ryan Hegg, CFM     
Building Official        
605-256-7513 
 
Zoning 
City of Madison 
Chad Comes, PE 
City Engineer 
605-256-7514      
 
Plumbing Permits and Inspection 
State Plumbing Commission 
308 South Pierre Street 
c/o 1320 E Sioux Avenue 
Pierre, SD 57501 
Phone: 605.773.3429 
 
Electrical Permits and Inspection: 
South Dakota Electrical Commission  
308 S. Pierre St.  
Pierre, SD 57501  
1-800-233-7765 or  
605-773-3573  
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Administrative Provisions 
Building Permits: No building or structure regulated by code shall be erected, constructed, 
enlarged, altered, repaired, replaced, moved, improved, removed, converted or demolished 
unless a separate permit for each building or structure has first been obtained. 
Work Exempt from Permits: 
R105.2. Work exempt from permit.  Permits shall not be required for the following.  
1. One-story detached accessory structures used as tool and storage sheds, playhouses and 
similar uses, provided the floor area does not exceed 120 square feet. 
2. Retaining walls that are not over 4 feet in height measured from the bottom of the footing to the 
top of the wall, unless supporting a surcharge. 
3. Water tanks supported directly upon grade if the capacity does not exceed 5,000 gallons and 
the ratio of height to diameter or width does not exceed 2 to 1. 
4. Painting, papering, tiling, carpeting, countertops and similar finish work. 
5. Prefabricated swimming pools that are less than 24 inches deep. 
6. Swings and other playground equipment. 
7. Window awnings supported by an exterior wall which do not project more than 54 inches from 
the exterior wall and do not require additional support. 
8. Replacement of like siding and roofing. 
9. Gutters, downspouts, and storm windows. 
If an item is not on this explicit list, it needs a building permit even if the work is a replacement or 
repair. Exemption from permit requirements of this code shall not be deemed to grant 
authorization for any work to be done in any manner in violation of the provisions of this code or 
any other laws or ordinances of this jurisdiction. 
 

Permit Fees: Building permit fees are based on the total valuation for each project.  
Building Permit Fees 

Total Cost of Construction Fees 

$0.00 - $500.00 $10.00 

$500.00 - $1,000.00 $25.00  

$1,001.00 - $25,000.00 

$25.00 for the first $1,000.00 plus $9.00 for each additional 
$1,000.00 to and including $25,000.00 

$25,001.00 - $50,000.00 
$241.00 for the first $25,000.00 plus $6.50 for each additional 

$1000.00 to and including $50,000.00 

$50,001.00 - $100,000.00 
$403.50 for the first $50,000.00 plus $4.50 for each additional 

$1000.00 to and including $100,000.00 

$100,001.00 - $500,000.00 

$628.50 for the first $100,000.00 plus $3.50 for each additional 
$1000.00 to and including $500,000.00 

$500.001.00 - $1,000,000.00 
$2028.50 for the first $500,000.00 plus $3.00 for each additional 

$1000.00 to and including $1,000,000.00 

$1,000,001.00 and up 
$3528.50 for the first $1,000,000.00 plus $2.00 for each additional 

$1000.00 thereafter 

The base valuation to determine permit fees for new residential buildings and additions are at 
minimum based on a dollar per square foot schedule per the Building Valuation Data table as 
published by the International Code Council with a local modifier of .7 and then applied to the 
chart above. For all other work, the total bid price is the base valuation and that value shall apply 
to the fee chart above. 

Flat fees: 
Non-like roofing only $20.00 

Non-like siding only $20.00 

Demolition $10.00 

Manufactured Homes on rental lots $25.00 
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Plans: A set of plans to scale is required for permits. A normal set of plans for a new dwelling or 
addition includes a plot plan, a foundation plan, floor and roof plan, elevations, construction 
sections and details. Plans shall be to scale. This list is normally what is required although in 
some cases additional information may be required and in some other instances, items may be 
removed from the list at the discretion of the City of Madison. Please see pages xx-xx for 
examples of these plan sheets. 
 

Posting Permit: When a building permit is approved, the permit placard (red card) issued shall 
be posted so it is visible from the street. This placard lists the inspections necessary on the permit 
and shall remain in place until the final inspection has been completed.  
  

Inspections: All construction for which a permit is required shall be subject to inspection by the 
Building Official or designated Building Inspector and all such construction shall remain 
accessible and exposed for the inspection purposes until approved by the inspector. It is the 
owner’s and/or contractor’s responsibility to notify the Building Official for the required 
inspections. Please call City Engineering 605-256-7513 for all of the required inspections as 
noted on the building permit placard issued for the permit. Please call a minimum of four hours 
before inspection is needed.  

 Footing Inspection: To be made after excavation for footings are complete and any 
required reinforcing steel is in place but before any concrete has been poured. 

 Foundation Wall Inspection: To be made after wall forms and required reinforcing is in 
place but before any concrete has been poured.  

 Framing Inspections: To be made after roof, all framing, fire blocking and bracing are in 
place and all pipes, chimneys and vents are complete. The rough electrical, plumbing 
and heating wires, pipes and ducts shall be already approved prior to framing inspection.  

 Lath and/or gypsum board (drywall/sheetrock) Inspection: To be made after all gypsum 
board, interior and exterior is in place, but before any plastering is applied or gypsum 
board joints and fasteners are taped and finished.  

 Final Inspection: To be made after finish grading and the building is completed and ready 
for occupancy.  

 Other Special Inspections: As noted on the building permit, under special conditions.  
 

Certificate of Occupancy: No building or structure shall be used or occupied, and no change in 
the existing occupancy classification of a building or structure or portion thereof shall be made 
until the Building Official has issued a certificate of occupancy therefore as provided herein and 
final inspections have been obtained from the state electrical commission, state plumbing 
commission, and city engineering department. Issuance of a certificate of occupancy shall not be 
construed as an approval of a violation of the provisions of this code or of other ordinance of this 
jurisdiction. Certificates presuming to give authority to violate or cancel the provisions of this code 
or other ordinances of the city shall not be valid.  

 

 

 

 

 

 

 

 

 

 

 

 
 

4



 
 

 
 

Climatic and Geographic Design Criteria 
 
IRC Table R301.2(1) Climatic and Geographic Design Criteria, is amended/inserted as follows:  

 Ground Snow Load: 40 psf contour [Figure R301.2(5) Ground Snow Load for the United 
States IRC] or as an alternate; 

 Roof slopes with a rise of 3 inches or less to 12 inches shall be designed for a full and 
unbalanced snow load of 30 pounds per square foot of horizontal projection. Where a 
roof system is designed to slope less than 1/4 inch per 12 inches, a surcharge of not less 
than 5 pounds per square foot in addition to the required live load due to snow shall be 
designed for. 

 Wind Speed
d
: 90 mph  

 Topographic effects
k
: No 

 Seismic Design Category
f
: A  

 Weathering
a
: Severe  

 Frost Line Depth
b
: 42 inches (1,067 mm)  

 Termite
c
: Slight to Moderate  

 Winter Design Temperature
e
: -11.5 Degrees Fahrenheit  

 Ice Barrier Underlayment Requirement: Yes  
 Flood Hazards

g
: Madison entered into the regular program on August , 1974 (b) 

September 2, 2009 (c) 46079C0144C, 46079C0163C, 46079C0164C, 46079C0232C, 
46079C0251C, Effective Dates September 2, 2009 

 Air Freezing Index
i
: 3,000  

 Mean Annual Temperature
j
: 46 degrees Fahrenheit 
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Structural Design Criteria 
 

Prescriptive and Engineered Design: For structural design there are two paths you can take to 
achieve code compliance; prescriptive and performance. The intent of building code is to provide 
comprehensive standards for the conventional construction of residential buildings all the while 
providing design flexibility in recognizing other methods and materials of construction. For that 
reason, the IRC contains both prescriptive and performance requirements. Prescriptive means a 
set of rules directly from code that the builder may follow to ensure that the building complies with 
code. Performance means an expectation that the building system will function in a certain way to 
meet the minimum requirements of the code. In terms of structural requirements, performance is 
achieved through engineering.  
 
Be aware that when using the conventional construction provisions, an engineered design is 
necessary only for those structural elements that exceed the limits of or are otherwise not 
included in the prescriptive provisions of the code. For example, the sizing of wide flange steel 
beams sometimes used in dwelling construction is outside the scope of the IRC and must be 
designed in accordance with standard engineering practice. This does not prevent the designer or 
builder from using the prescriptive solutions for the remainder of the building. In other words, the 
IRC permits partial or complete engineering of the structure and offers the prescriptive methods 
as an option, but they are not mandatory. When your project incorporates such items (engineered 
trusses, steel beams, LVL’s, etc.), all information on the item must be submitted to the Building 
Official along with the building permit to avoid delays.  

 

Local Standards and Amendments: There are instances, such as in the case of foundation 
reinforcement, that local standards are the acceptable default construction standard. Utilization of 
a local standard is not mandatory as prescriptive and engineered solutions may supersede at the 
designer’s discretion (provided the replacement meets the minimum standards). Local standards 
are instead offered as a simplified means to achieve compliance. When there is a difference 
between the local standard and an engineered solution, the engineered solution shall apply. 

 

Alternate Publications: The IRC does permit construction to comply with the Wood Frame 
Construction Manual (WFCM), published by the American Forest and Paper Association (AF&PA) 
as an alternative design basis. The WFCM offers both engineered and prescriptive design 
requirements for one- and two- family dwellings. The publication can be purchased at 
http://www.awc.org/standards/wfcm.php. At the same location, you can find webinar series that 
may prove to be useful. Please note on any plans submitted according to the WFCM, that the 
manual was utilized.  
 

ICC-ES Reports: The IRC is explicit in its intention to not exclude the use of any material or 
method of construction, even if the material or methods are not specifically described by the IRC 
or IBC, dependent upon authorization by the building official. The building official has a 
responsibility, as directed by code, to grant approval to such alternatives where it is found that the 
proposed construction meets the intent of the code and is equal to the code. With technology 
advancing constantly and new products being introduced to the marketplace all the time, reports 
issued by the International Code Council Evaluation Service (ICC-ES) are great resources to 
verify if your material meets code. Please see the figure on the next page for an example. If you 
propose a product to be utilized that you haven’t used before, the ES report will let you know if it 
has been explicitely approved by the 2012 IRC or IBC, respectively. You can search the reports 
at www.icc-es.org  
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Location on Lot 

 
Zoning Setbacks: Setbacks from property lines vary throughout the City, due to the different 
land-use zoning areas. To obtain specific setback requirements, please contact city engineering 
at 256-7514 or 256-7513. Prior to permit issuance, a site plan drawn to scale showing all 
proposed structures and setback dimensions on the lot shall be submitted to the engineering 
department for review and approval. 
 

Drainage: The IRC is most concerned with drainage in the immediate vicinity of the structure. 
The surface of the final grade is required to fall a minimum of 6 inches within the first 10 away 
from the foundation. Impervious surfaces such as concrete driveways, sidewalks, and patios must 
be no less than 2 percent away from the structure.  

 
 

Exterior walls and Fire Separation Distances. Construction, projections, openings, and 
penetrations of exterior walls of dwellings and accessory buildings shall comply with the following 
table. These provisions apply to walls, projections, openings, or penetrations in walls 
perpendicular to the line used to determine fire separation distance.  
Exceptions: 
1. Walls, projections, openings or penetrations in walls perpendicular to the line used to 
determine the fire separation distance. 
2. Walls of dwellings and accessory structures located on the same lot. 
3. Detached tool sheds and storage sheds, playhouses and similar structures exempted from 
permits are not required to provide wall protection based on location on the lot. Projections 
beyond the exterior wall shall not extend over the lot line. 
4. Detached garages accessory to a dwelling located within 2 feet (610 mm) of a lot line are 
permitted to have roof eave projections not exceeding 4 inches (102 mm) and walls permitted to 
be rated for exposure from one side. 
5. Foundation vents installed in compliance with this code are permitted. 
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By definition, fire separation distance is measured 
from the face of the building to the lot line, 
centerline of a street or alley, or to an imaginary 
line between two buildings. However for all 
practical purposes, fire separation distance 
typically will be of concern only when measured to 
a lot line. No separation distance or fire resistance 
rating is required for detached structures on the 
same lot. Fire separation distance is measured at 
a right angle to the face of an exterior wall. 
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Foundations 

 
General Requirements: Foundation construction shall be capable of accommodating all loads 
and of transmitting the resulting loads to the supporting soil. Fill soils that support footings and 
foundations shall be designed, installed and tested in accordance with accepted engineering 
practice. Gravel fill used as footings for wood and precast concrete foundations shall be washed 
and well graded. The maximum size stone shall not exceed 3/4 inch. Gravel shall be free from 
organic, clayey or silty soils. Sand shall be coarse, not smaller than 1/16-inch grains and shall be 
free from organic, clayey or silty soils. Crushed stone shall have a maximum size of 1/2 inch. 
 

Drainage: Surface drainage shall be diverted to a storm sewer conveyance or other approved 
point of collection that does not create a hazard. Lots shall be graded to drain surface water away 
from foundation walls. The grades hall fall a minimum of 6 inches within the first 10 feet. 

 Exception: Where lot lines, walls, slopes or other physical barriers prohibit 6 inches of 
fall within 10 feet, drains or swales shall be constructed to ensure drainage away from the 
structure. Impervious surfaces within 10 feet of the building foundation shall be sloped a 
minimum of 2 percent away from the building. 

 

Soil tests. Where quantifiable data created by accepted soil science methodologies indicate 
expansive, compressible, shifting or other questionable soil characteristics are likely to be 
present, the building official shall determine whether to require a soil test to determine the soil’s 
characteristics at a particular location. This test shall be done by an approved agency using an 
approved method. 

 In lieu of a complete geotechnical evaluation, the load bearing values in IRC Table 
R401.4.1 shall be assumed. 

 Most soils encountered in Madison approximate a 2000 psf load-bearing pressure. 
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Wood foundations: Please contact the building official when planning a wood foundation and 
you will be given the specific prescriptive code requirements in their entirety. Alternatively, the 
foundation can be designed in accordance with standard engineering practices. Due to the length 
of the section in the IRC on wood foundations versus the amount of wood foundations being 
constructed, there is not a written wood foundation section included in this book, only this and the 
next page showing cross-sections for basement walls and crawlspaces. Please pay close 
attention to the amount of allowable backfill. 
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Wood foundations cont. 
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Concrete: Concrete shall have a minimum specified compressive strength of f ′c, as shown in 
Table R402.2. Concrete, since subject to severe weathering in Madison shall be air entrained as 
specified in Table R402.2. The maximum weight of fly ash, other pozzolans, silica fume, slag or 
blended cements that is included in concrete mixtures for garage floor slabs and for exterior 
porches, carport slabs and steps that will be exposed to deicing chemicals shall not exceed the 
percentages of the total weight of cementitious materials specified in Section 4.2.3 of ACI 318. 
Materials used to produce concrete and testing thereof shall comply with the applicable standards 
listed in Chapter 3 of ACI 318 or ACI 332. 

 
 

 

Precast concrete: Precast concrete foundations shall be designed in accordance with Section 
R404.5 and shall be installed in accordance with the provisions of the IRC and IBC and the 
manufacturer’s installation instructions. 
 
Materials used to produce precast concrete foundations shall meet the following requirements. 
1. All concrete used in the manufacture of precast concrete foundations shall have a minimum 
compressive strength of 5,000 psi at 28 days. Concrete exposed to a freezing and thawing 
environment shall be air entrained with a minimum total air content of 5 percent. 
2. Structural reinforcing steel shall meet the requirements of ASTM A 615, A 706 or A 996. The 
minimum yield strength of reinforcing steel shall be 40,000 psi (Grade 40) (276 MPa). Steel 
reinforcement for precast concrete foundation walls shall have a minimum concrete cover of 3/4 
inch. 
3. Panel-to-panel connections shall be made with Grade II steel fasteners. 
4. The use of nonstructural fibers shall conform to ASTM C 1116. 
5. Grout used for bedding precast foundations placed upon concrete footings shall meet ASTM C 
1107. 
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Footings: All exterior walls shall be supported on continuous solid or fully grouted masonry or 
concrete footings, wood foundations, or other approved structural systems which shall be of 
sufficient design to accommodate all loads and to transmit the resulting loads to the soil within the 
limitations as determined from the character of the soil. Footings shall be supported on 
undisturbed natural soils or engineered fill and shall not bear on frozen soil. Footings shall extend 
below the frost line, which is a minimum of 42 inches below finished grade. One story wood or 
metal framed garages or sheds not used for human occupancy not over 1500 square feet, and 
eave height of 10 feet or less may have a floating slab foundation.  
 
Prescriptive minimum sizes for concrete and masonry footings shall be as set forth in Table 
R403.1 and Figure R403.1(1). The local standard residential footing is 8” thick and 16” wide. 
 

  
 
Prescriptively, the footing width, W, shall be based on the load-bearing value of the soil in 
accordance with Table R401.4.1 on page 9 and tributary loads. Spread footings shall be at least 6 
inches in thickness (T). Footing projections, (P), shall be at least 2 inches and shall not exceed 
the thickness of the footing. The size of footings supporting piers and columns shall also be 
based on the tributary load and allowable soil pressure in accordance with Table R401.4.1.  
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Stepped Footings: To prevent sliding and to adequately transfer loads to the soil, the code limits 
the slope of the bottom of footings to a maximum 1 unit vertical in 10 units horizontal. Transitions 
that would result in greater slopes must be achieved through stepping of the footings. The top of 
the foundation wall shall always be level. 

 
Jump Footings: Where foundation footings change elevation, forming and pouring a continuous 
footing can be problematic. The ACI 332 standard referenced in the 2012 IRC allows short wall 
sections to span between discontinous footings, within certain limits. Those limits are as follows; 

 
 
1. Span. The maximum allowable wall span between footings is 4 feet (for longer spans, consult 

an engineer 
2. Elevation difference. The maximum difference in elevation for residential walls with 

discontinuous footings is 5 feet 
3. Reinforcing. To enable the wall section to function as a beam, install two #4 steel reinforcing 

rods and the top and bottom (extending 3 feet into both walls). 
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Foundation and Retaining Walls: Concrete and masonry walls under the IRC shall be 
constructed in one of the following ways; prescriptively in accordance with section R404 of the 
IRC, in accordance with the details on pages 17 and 18 of this book, or engineered. Precast 
foundations shall always be designed by an engineer. 
 
Concrete foundation walls designed as prescribed by IRC: Concrete foundation walls below 
grade that support light-frame walls or above grade shall be designed and constructed in 
accordance with the provisions of IRC R404, ACI 318, ACI 332 or PCA 100. When those 
standards 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. While they are not required to bear the seal, however 
they are required to be submitted with the building permit and shall be sufficient to show all 
information in a manner as if they were prepared by an engineer. Its is suggested that if you 
choose this approach, that you acquire a copy of the 2012 IRC from www.iccsafe.org but you can 
also view the pages in the City Engineering office. Any design beyond the scope of section R404 
is required to bear the seal of the architect or engineer responsible for design. 
 
Masonry foundation walls designed as prescribed by IRC. Masonry foundation walls shall be 
designed and constructed in accordance with the provisions of section 404 of the IRC or in 
accordance with the provisions of TMS 402/ACI 530/ASCE 5 or NCMA TR68-A. When TMS 
402/ACI 530/ASCE 5, NCMA TR68-A or the provisions of this section are used to design 
masonry 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. 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 Sections R606, R607 and R608 of the 2012 IRC. Similar to the concrete 
foundation wall section above it is strongly recommended that the designer have their own copy 
of the documents mentioned above and that the plans are submitted to show all information. Any 
masonry foundation wall design beyond the scope of the aforementioned sections is required to 
bear the seal of the architect or engineer responsible for design. 
 
Precast concrete foundation walls shall be designed in accordance with accepted engineering 
practice. The design and manufacture of precast concrete foundation wall panels shall comply 
with the materials requirements of Section R402.3 or ACI 318. The panel design drawings shall 
be prepared by a registered design professional in accordance with IRC Section R106.1. 

 
Precast concrete foundation wall design drawings shall be submitted to the building official and 
approved prior to installation. Drawings shall include, at a minimum, the information specified 
below: 
1. Design loading as applicable; 
2. Footing design and material; 
3. Concentrated loads and their points of application; 
4. Soil bearing capacity; 
5. Maximum allowable total uniform load; 
6. Seismic design category; and 
7. Basic wind speed. 

 
Precast concrete foundation wall panels shall be identified by a certificate of inspection label 
issued by an approved third party inspection agency. 
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Poured Concrete Foundation 

 

 

 

 
 

 

 

 
 

There shall be a minimum of 3 inches that is clear from the bottom of the footing to the rebar. Minimum 
No. 4 vertical rebar shall be used for positive connection between footing and foundation; vertical #4 
rebar shall not be more than 4 feet on center; extend 3 inches clear of bottom of footing; have a 
standard hook and extend a minimum of 14 inches into the stem wall. 
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Block Wall Foundation 
 
 
 

 
 
 
 
 
 
There shall be a minimum of 3 inches that is clear from the bottom of the footing to the rebar. Minimum 
No. 4 vertical rebar shall be used for positive connection between footing and foundation; vertical #4 
rebar shall not be more than 4 feet on center; extend 3 inches clear of bottom of footing; have a 
standard hook and extend a minimum of 14 inches into the stem wall. 

 

 

 

 

 

 

 

 
 

18



 
 

 
 

`Foundation Drainage:  
Drains: Drains shall be provided around all concrete or masonry foundations that retain earth and 
enclose habitable or usable spaces located below grade. Drainage tiles, gravel or crushed stone 
drains, perforated pipe or other approved systems or materials shall be installed at or below the 
area to be protected and shall discharge by gravity or mechanical means into an approved 
drainage system. Gravel or crushed stone drains shall extend at least 1 foot beyond the outside 
edge of the footing and 6 inches 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. 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 of washed gravel or crushed rock at 
least one sieve size larger than the tile joint opening or perforation and covered with not less than 
6 inches of the same material.  

 
Basement slab: A porous layer of gravel, crushed stone or coarse sand shall be placed to a 
minimum thickness of 4 inches under the basement floor. Provision shall be made for automatic 
draining of this layer and the gravel or crushed stone wall footings. A 6-mil-thick polyethylene 
vapor retarder shall be applied over the porous layer with the basement floor constructed over the 
polyethylene. 
 
Height above finished grade: To prevent any moisture intrusion from above finished grade, 
concrete and masonry walls must extend above finished grade a minimum of 6 inches. 
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Foundation Waterproofing and Damproofing:  
Dampproofing - Except where high water table would necessitate a foundation to be 
waterproofed, foundation walls that retain earth and enclose interior spaces and floors below 
grade shall be dampproofed from the top of the footing to the finished grade. Masonry walls shall 
have not less than 3/8 inch portland cement parging 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 of acrylic modified cement. 
3. One-eighth inch coat of surface-bonding cement complying with ASTM C 887. 
4. Any material permitted for waterproofing (8 items from list below) 
5. Other approved methods or materials. 
Exception: Parging of unit masonry walls is not required where a material is approved for direct 
application to the masonry. Concrete walls shall be dampproofed by applying any one of the 
above listed dampproofing materials or any one of the waterproofing materials (again, listed 
below) to the exterior of the wall. 
 
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 
grade shall be waterproofed from the top of the footing to the finished grade. Walls shall be 
waterproofed in accordance with one of the following: 
1. Two-ply hot-mopped felts. 
2. Fifty-five-pound (25 kg) roll roofing. 
3. Six-mil (0.15 mm) polyvinyl chloride. 
4. Six-mil (0.15 mm) polyethylene. 
5. Forty-mil (1 mm) polymer-modified asphalt. 
6. Sixty-mil (1.5 mm) flexible polymer cement. 
7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof coating. 
8. Sixty-mil (0.22 mm) solvent-free liquid-applied synthetic rubber. 
Exception: Organic-solvent-based products such as hydrocarbons, chlorinated hydrocarbons, 
ketones and esters shall not be used for ICF walls with expanded polystyrene 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. 
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Foundation Anchorage: Anchorage to foundation is a critical part of the load path to resist 
lateral and uplift forces acting on the framing system of the building. The IRC prescribes anchor 
bolt criteria for connecting the sill plate to the foundation which is illustrated below. A nut and 
washer shall be tightened on each anchor bolt. There shall be a minimum of two bolts per plate 
section with one bolt located not more than 12 inches or less than seven bolt diameters from 
each end of the plate section. Sill plates and sole plates shall be protected against decay and 
termites.  
 
Other methods such as foundation straps may be installed according to the manufacturers’ 
instructions and in a way to provide equivalent anchorage. It should be noted that such 
alternatives typically require closer spacing then for embedded anchor bolts. ICC-ES reports or 
other supporting documentation shall be submitted with the building permit and/or be on site 
during inspections to assure compliance. 
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Underfloor Space: Significant amounts of condensation can accumulate in enclosed crawl 
spaces, causing decay and other damage to the structure so the IRC requires them to be vented. 
Codes stipulate openings through the foundation/exterior walls in the prescribed size and location 
to circulate air and dispel condensation. Another option that code permits is a crawl space without 
foundation openings when equipped with mechanical exhaust ventilation or connection to the 
conditioned air supply of the dwelling. In this case you must by code insulate the exterior walls 
and install a vapor barrier over the ground that is sealed to the enclosing foundation wall. Access 
to under floor spaces must be at least 18 inches by 24 inches but may be reduced to not less 
than 16 inches by 24 inches when access occurs through a perimeter wall.  
 
The minimum net area of ventilation openings shall not be less than 1 square foot for each 150 
square feet of under-floor space area, unless the ground surface is covered by a Class 1 vapor 
retarder material. When a Class 1 vapor retarder material is used, the minimum net area of 
ventilation openings shall not be less than 1 square foot for each 1,500 square feet of under-floor 
space area. One such ventilating opening shall be within 3 feet of each corner of the building. 
 

 
 
 
 
*More information on next page 
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Openings for under-floor ventilation. The minimum net area of ventilation openings shall not be 
less than 1 square foot for each 150 square feet of under-floor area. One ventilation opening shall 
be within 3 feet 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 1/4 inch (6.4 mm): 
1. Perforated sheet metal plates not less than 0.070 inch thick. 
2. Expanded sheet metal plates not less than 0.047 inch thick. 
3. Cast-iron grill or grating. 
4. Extruded load-bearing brick vents. 
5. Hardware cloth of 0.035 inch (0.89 mm) wire or heavier. 
6. Corrosion-resistant wire mesh, with the least dimension being 1/8 inch thick. 
Exception: The total area of ventilation openings shall be permitted to be reduced to 1/1,500 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. 
 
Unvented crawl space. Ventilation openings in under-floor spaces shall not be required where: 
1. Exposed earth is covered with a continuous Class I vapor retarder. Joints of the vapor retarder 
shall overlap by 6 inches and shall be sealed or taped. The edges of the vapor retarder shall 
extend at least 6 inches up the stem wall and shall be attached and sealed to the stem wall or 
insulation; and 
2. One of the following is provided for the under-floor space: 
2.1. Continuously operated mechanical exhaust ventilation at a rate equal to 1 cubic foot per 
minute for each 50 square feet of crawlspace floor area, including an air pathway to the common 
area (such as a duct or transfer grille), and insulated perimeter walls. 
2.2. Conditioned air supply sized to deliver at a rate equal to 1 cubic foot per minute for each 50 
square feet of under-floor area, including a return air pathway to the common area (such as a 
duct or transfer grille), and perimeter walls insulated. 
2.3. Plenum in existing structures complying with the mechanical code, if under-floor space is 
used as a plenum. 
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Wood Floor Framing 

 
General Requirements: Floor construction shall be capable of accommodating all loads and 
transmitting the loads to the supporting structural elements. Load-bearing dimension lumber for 
joists, beams, and girders shall be identified by a grade mark of a lumber grading or inspection 
agency that has been approved by an accreditation body. 
 

 
 

 
 

24



 
 

 
 

Allowable joist spans. Spans for floor joists shall be in accordance with Table R502.3.1(2) 
below. For other grades and species and for other loading conditions, refer to the AF&PA Span 
Tables for Joists and Rafters at http://www.awc.org/pdf/STJR_2005.pdf 
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http://www.awc.org/pdf/STJR_2005.pdf


 
 

 
 

Bearing. The ends of each joist, 
beam or girder shall have not less 
than 1-1/2 inches of  bearing on 
wood or metal and not less than 3 
inches on masonry or concrete 
except where supported on a 1-
inch by 4-inch ribbon strip and 
nailed to the adjacent stud or by 
the use of approved joist hangers. 
The bearing on masonry or 
concrete can be direct, or a sill 
plate of 2-inch-minimum nominal 
thickness.  
 
Joists framing from opposite sides 
over a bearing support shall lap a 
minimum of 3 inches and shall be 
nailed together with a minimum 
three 10d face nails. A wood or 
metal splice with strength equal to 
or greater than that provided by 
the nailed lap is permitted.. 
 
Joists framing into the side of a 
wood girder or beam shall be 
supported by approved framing 
anchors or on ledger strips not 
less than nominal 2 inches by 2 
inches.  
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Joists under bearing partitions. 
Joists under parallel bearing 
partitions shall be of adequate 
size to support the load. Double 
joists, sized to adequately support 
the load, that are separated to 
permit the installation of piping or 
vents shall be full depth solid 
blocked with lumber not less than 
2 inches in nominal thickness 
spaced not more than 4 feet on 
center. Bearing partitions 
perpendicular to joists shall not be 
offset from supporting girders, 
walls or partitions more than the 
joist depth unless such joists are 
of sufficient size to carry the 
additional load. 

 

Lateral restraint at supports. 
Joists shall be supported laterally 
at the ends by full-depth solid 
blocking not less than 2 inches 
nominal in thickness; or by 
attachment to a full-depth header, 
band or rim joist, or to an 
adjoining stud or shall be 
otherwise provided with lateral 
support to prevent rotation. 
Exception: Trusses, structural 
composite lumber, structural 
glued-laminated members and I-
joists shall be supported laterally 
as required by the manufacturer’s 
recommendations. 

 

Bridging. Joists exceeding a 
nominal 2 inches by 12 inches 
shall be supported laterally by 
solid blocking, diagonal bridging 
(wood or metal),or a continuous 1 
inch by 3 inch strip nailed across 
the bottom of joists perpendicular 
to joists at intervals not exceeding 
8 feet. Exception: Trusses, 
structural composite lumber, 
structural glued-laminated 
members and I-joists shall be 
supported laterally as required by 
the manufacturer’s 
recommendations. 
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Allowable girder spans. The allowable spans of girders fabricated of dimension lumber shall not 
exceed the values set forth in Tables R502.5(1) and R502.5(2). 
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Cutting, drilling and notching. Structural floor members shall not be cut, bored or notched in 
excess of the limitations specified in this section. See Figure R502.8. 

 
Sawn lumber. Notches in solid lumber joists, rafters and beams shall not exceed one-sixth of the 
depth of the member, shall not be longer than one-third of the depth of the member and shall not 
be located in the middle one-third of the span. Notches at the ends of the member shall not 
exceed one-fourth the depth of the member. The tension side of members 4 inches (102 mm) or 
greater in nominal thickness shall not be notched except at the ends of the members. The 
diameter of holes bored or cut into members shall not exceed one-third the depth of the member. 
Holes shall not be closer than 2 inches (51 mm) to the top or bottom of the member, or to any 
other hole located in the member. Where the member is also notched, the hole shall not be closer 
than 2 inches (51 mm) to the notch. 
 

 
Engineered wood products. Cuts, notches and holes bored in structural composite lumber, 
structural glue-laminated members or I-joists are prohibited except where permitted by the 
manufacturer’s recommendations or where the effects of such alterations are specifically 
considered in the design of the member by a registered design professional. 
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Wood trusses: Wood trusses shall be designed in accordance with approved engineering 
practice. The design and manufacture of metal plate connected wood trusses shall comply with 
ANSI/TPI 1. The truss design drawings shall be prepared by a registered professional engineer. 
 
Bracing. Trusses shall be braced to prevent rotation and provide lateral stability in accordance 
with the requirements specified in the construction documents for the building and on the 
individual truss design drawings. In the absence of specific bracing requirements, trusses shall be 
braced in accordance with accepted industry practices, such as, the SBCA Building Component 
Safety Information (BCSI) Guide to Good Practice for Handling, Installing & Bracing of Metal 
Plate Connected Wood Trusses. 
http://support.sbcindustry.com/docs/06_BCSI_booklet_FINAL.pdf 
 
Alterations to trusses. Truss members and components shall not be cut, notched, spliced or 
otherwise altered in any way without the approval of a registered design professional. Alterations 
resulting in the addition of load (e.g., HVAC equipment, water heater, etc.), exceeding the design 
load for the truss, shall not be permitted without verification that the truss is capable of supporting 
the additional loading. 
 
Truss design drawings. Truss design drawings shall be submitted to the building official and 
approved prior to installation. Truss design drawings shall be provided with the shipment of 
trusses delivered to the job site. Truss design drawings shall include, at a minimum, the 
information specified below: 
 
1. Slope or depth, span and spacing. 
2. Location of all joints. 
3. Required bearing widths. 
4. Design loads as applicable: 
4.1. Top chord live load; 
4.2. Top chord dead load; 
4.3. Bottom chord live load; 
4.4. Bottom chord dead load; 
4.5. Concentrated loads and their points of application; and 
4.6. Controlling wind and earthquake loads. 
5. Adjustments to lumber and joint connector design values for conditions of use. 
6. Each reaction force and direction. 
7. Joint connector type and description, e.g., size, thickness or gauge, and the dimensioned 
location of each joint connector except where symmetrically located relative to the joint interface. 
8. Lumber size, species and grade for each member. 
9. Connection requirements for: 
9.1. Truss-to-girder-truss; 
9.2. Truss ply-to-ply; and 
9.3. Field splices. 
10. Calculated deflection ratio and/or maximum description for live and total load. 
11. Maximum axial compression forces in the truss members to enable the building designer to 
design the size, connections and anchorage of the permanent continuous lateral bracing. Forces 
shall be shown on the truss drawing or on supplemental documents. 
12. Required permanent truss member bracing location. 
 
In combustible construction where there is usable space both above and below the concealed 
space of a floor/ceiling assembly, draftstops shall be installed so that the area of the concealed 
space does not exceed 1,000 square feet. Draftstopping shall divide the concealed space into 
approximately equal areas.  
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Wall Construction 

 
The wall construction section of the IRC is over 200 pages long, so this next section is condensed 
as much as possible to include the methods most often seen utilized in Madison and answer 
frequently asked questions. If you have any questions please contact the building official or 
acquire your own copy of the IRC. 

 

General Requirements: Wall construction shall be capable of accommodating all loads imposed 
and of transmitting the resulting loads to the supporting structural elements. Load-bearing 
dimension lumber for studs, plates and headers shall be identified by a grade mark of a lumber 
grading or inspection agency. In lieu of a grade mark, a certification of inspection issued by a 
lumber grading or inspection agency meeting the requirements shall be accepted. Studs shall be 
continuous from support at the sole plate to a support at the top plate to resist loads 
perpendicular to the wall. The support shall be a foundation or floor, ceiling or roof diaphragm or 
shall be designed in accordance with accepted engineering practice.  
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Fastening: Components of exterior walls shall be fastened in accordance with Tables R602.3(1) 
through R602.3(4). Wall sheathing shall be fastened directly to framing members.  
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Stud size, height and spacing: The size, height and spacing of studs shall be in accordance 
with Table R602.3.(5).  
 

 
 
Exceptions: 
1. Utility grade studs shall not be spaced more than 16 inches on center, shall not support more 
than a roof and ceiling, and shall not exceed 8 feet in height for exterior walls and load-bearing 
walls or 10 feet for interior non load-bearing walls. 
2. Studs more than 10 feet in height which are in accordance with Table R602.3.1. (on this and 
the next page of this book)  
 

 
(continued) 
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Top plate. Wood stud walls shall be capped with a double top plate installed to provide 
overlapping at corners and intersections with bearing partitions. End joints in top plates shall be 
offset at least 24 inches. Joints in plates need not occur over studs. Plates shall be not less than 
2-inches nominal thickness and have a width at least equal to the width of the studs. 

 
Exception: A single top plate may be installed in stud walls, provided the plate is adequately tied 
at joints, corners and intersecting walls by a minimum 3-inch by 6-inch by a 0.036-inch-thick 
galvanized steel plate that is nailed to each wall or segment of wall by six 8d nails on each side, 
provided the rafters or joists are centered over the studs with a tolerance of no more than 1 inch. 
The top plate may be omitted over lintels that are adequately tied to adjacent wall sections with 
steel plates or equivalent as previously described.  

 

 
 

41



 
 

 
 

Drilling and notching of top plate. When piping or ductwork is placed in or partly in an exterior 
wall or interior load-bearing wall, necessitating cutting, drilling or notching of the top plate by more 
than 50 percent of its width, a galvanized metal tie not less than 0.054 inch thick (16 ga) and 11/2 
inches wide shall be fastened across and to the plate at each side of the opening with not less 
than eight 10d having a minimum length of 11/2 inches at each side or equivalent. The metal tie 
must extend a minimum of 6 inches past the opening. See Figure R602.6.1 

 
Where joists, trusses or rafters are spaced more than 16 inches on center and the bearing studs 
below are spaced 24 inches on center, such members shall bear within 5 inches of the studs 
beneath. 
Exceptions: 
1. The top plates are two 2-inch by 6-inch or two 3-inch by 4-inch members. 
2. A third top plate is installed. 
3. Solid blocking equal in size to the studs is installed to reinforce the double top plate. 
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Bottom plate: Studs shall have full bearing on a nominal 2-by or larger plate or sill having a width 
at least equal to the width of the studs. 

 

Drilling and notching of studs. Drilling and notching of studs shall be in accordance with the 
following: 
1. Notching. Any stud in an exterior wall or bearing partition may be cut or notched to a depth not 
exceeding 25 percent of its width. Studs in nonbearing partitions maybe notched to a depth not to 
exceed 40 percent of a single stud width. 
2. Drilling. Any stud may be bored or drilled, provided that the diameter of the resulting hole is no 
more than 60 percent of the stud width, the edge of the hole is no more than 5/8 inch to the edge 
of the stud, and the hole is not located in the same section as a cut or notch. Studs located in 
exterior walls or bearing partitions drilled over 40 percent and up to 60 percent shall also be 
doubled with no more than two successive doubled studs bored.  
 
Exception: Use of approved stud shoes is permitted when they are installed in accordance with 
the manufacturer’s recommendations. 

 

 
                      
                     Interior non-bearing walls 
   Figure 602.6(2) 

 
 

Exterior walls and bearing walls 
Figure 602.6(1) 
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Headers. For header spans see Tables R502.5(1), R502.5(2) and R602.7.1 on the next 3 pages. 
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Single member headers. Single headers shall be framed with a single flat 2-inch nominal 
member or wall plate not less in width than the wall studs on the top and bottom of the header. 
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Wood structural panel box headers. Wood structural panel box headers shall be constructed in 
accordance with Figure R602.7.2 and Table R602.7.2. 
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The IRC Wall Bracing provisions have been completely reorganized in the code to put each 
method in a separate section. This adds choices but can be confusing. Continuous wall sheathing 
(CS-WSP) has been the most utilized means of achieving wall bracing in Madison and is easier to 
understand but all methods are code compliant and up to the designer/builders discretion on 
which to use. New in 2012 is simplified wall bracing which is an alternative method of bracing.  
Braced wall lines. For the purpose of determining the amount and location of bracing required in 
each story level of a building, braced wall lines shall be designated as straight lines in the building 
plan placed in accordance with this section. 
 Length of a braced wall line. The length of a braced wall line shall be the distance between its 

ends. The end of a braced wall line shall be the intersection with a perpendicular braced wall 
line, an angled braced wall line or an exterior wall as shown in the figures and described below. 

 Offsets along a braced wall line. All exterior walls parallel to a braced wall line shall be offset 
not more than 4 feet from the designated braced wall line location (as shown in figures). Interior 
walls used as bracing shall be offset not more than 4 feet from a braced wall line through the 
interior of the building. 

 Spacing of braced wall lines. The spacing between parallel braced wall lines shall be 60 feet 
maximum. Intermediate braced wall lines through the interior of the building shall be permitted. 

 
Angled walls. Any portion of a wall along a braced wall line shall be permitted to angle out of 
plane for a maximum diagonal length of 8 feet. Where the angled wall occurs at a corner, the 
length of the braced wall line shall be measured from the projected corner as shown. 
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Braced wall panels. Braced wall panels shall be full-height sections of wall that shall have no 
vertical or horizontal offsets. Braced wall panels shall be constructed and placed along a braced 
wall line in accordance with this section. 
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Minimum number of braced wall panels. Braced wall lines with a length of 16 feet or less shall 
have a minimum of two braced wall panels of any length meeting code or one braced wall panel 
equal to 48 inches or more. Braced wall lines greater than 16 feet shall have a minimum of two 
braced wall panels. 

 

Locations of braced wall panels. A braced wall panel shall begin within 10 feet from each end 
of a braced wall line. The distance between adjacent edges of braced wall panels along a braced 
wall line shall be no greater than 20 feet as shown in Figure R602.10.2.2. 
 

 
Figure R602.10.2.2 

 
 
Only braced wall panels parallel to the braced wall line shall contribute toward the required length 
of bracing of that braced wall line. Braced wall panels along an angled wall meeting the minimum 
length requirements on page 48 shall be permitted to contribute its projected length toward the 
minimum required length of bracing for the braced wall line. Any braced wall panel on an angled 
wall at the end of a braced wall line shall contribute its projected length for only one of the braced 
wall lines at the projected corner. 
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Construction methods for braced wall panels. Intermittent and continuously sheathed braced 
wall panels shall be constructed in accordance with the methods listed in the following; Table 
R602.10.4. 
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Mixing methods. Mixing of bracing methods shall be permitted as follows: 
1. Mixing intermittent bracing and continuous sheathing methods from story to story is permitted. 
2. Mixing intermittent bracing methods from braced wall line to braced wall line within a story is 
permitted.  
3. Mixing of intermittent bracing and continuous sheathing methods from braced wall line to 
braced wall line within a story is permitted. 
4. Mixing of continuous sheathing methods CSWSP, CS-G and CS-PF along a braced wall line 
shall be permitted. 
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Minimum length of a braced wall panel. The minimum length of a braced wall panel shall 
comply with following table. For Methods CS-WSP and CS-SFB, the minimum panel length shall 
be based on the adjacent clear opening height in accordance with the table below and 
Figure R602.10.5 on the next page. When a panel has an opening on either side of differing 
heights, the taller opening height shall be used to determine the panel length. 
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Figure R602.10.5 

 

Braced wall panel connections. Braced wall panels shall be connected to floor framing or 
foundations as follows: 
1. Where joists are perpendicular to a braced wall panel above or below, a rim joist, band joist or 

blocking shall be provided along the entire length of the braced wall panel in accordance with 
Figure R602.10.8(1) on next page. Fastening of top and bottom wall plates to framing, rim joist, 
band joist and/or blocking shall be in accordance with pages 35-36. 

2. Where joists are parallel to a braced wall panel above or below, a rim joist, end joist or other 
parallel framing member shall be provided directly above and below the braced wall panel in 
accordance with Figure R602.10.8(2) on next page. Where a parallel framing member cannot 
be located directly above and below the panel, full-depth blocking at 16-inch spacing shall be 
provided between the parallel framing members to each side of the braced wall panel in 
accordance with Figure R602.10.8(2). Fastening of blocking and wall plates shall be in 
accordance with Table R602.3(1) on page 35-36 and Figure R602.10.8(2) on next page. 

 

Connections to roof framing. Top plates of exterior braced wall panels shall be attached to 
rafters or roof trusses above in accordance with Table R602.3(1) on pages 35-36 and this 
section. Where required by this section, blocking between rafters or roof trusses shall be attached 
to top plates of braced wall panels and to rafters and roof trusses in accordance with Table 
R602.3(1). A continuous band, rim, or header joist or roof truss parallel to the braced wall panels 
shall be permitted to replace the blocking required by this section. Blocking shall not be required 
over openings in continuously-sheathed braced wall lines. In addition to the requirements of this 
section, lateral support shall be provided for rafters and ceiling joists in accordance with the roof 
framing and trusses section on pages 69-84 
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Figure R602.10.8(1) Braced Wall Panel Connection When Perpendicular to Floor/Ceiling Framing 
 
 

 
Figure R602.10.8(2) Braced Wall Panel Connection When Parallel to Floor/Ceiling Framing
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Figure R602.10.8.2(1) 

Braced Wall Panel Connection to 
Perpendicular Rafters 

 
 
 
 
 

 
 

 
 

 
 

 
Figure R602.10.8.2(2) 

Braced Wall Panel Connection Option 
To Perpendicular Rafters or Roof 

Trusses
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Figure R602.10.8.2(3) Braced Wall Panel Connection Option to Perpendicular Rafters or Roof 
Trusses 

Continuous sheathing methods. This is the most popular means of achieving wall bracing in 
Madison and is probably the easiest to understand. Continuous sheathing methods require 
structural panel sheathing to be used on all sheathable surfaces on one side of a braced wall line 
including areas above and below openings and gable end walls and shall meet the requirements 
of the figures below.  
 

 
 

Figure R602.10.7 
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End Conditions for Braced Wall Lines With Continuous Sheathing 

 

 
 

Figure R602.10.6.4  
Continuous Sheathing Portal Frame Construction (Method CS-PF and CS-G) 
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Simplified wall bracing. Buildings meeting all of the conditions listed in items 1-8 shall be 
permitted to be braced in accordance with this section as an alternative to the requirements on 
the previous pages on wall bracing. The entire building shall be braced in accordance with this 
section; the use of other bracing provisions, except as specified herein, shall not be permitted to 
be mixed or used. 
 
1. There shall be no more than two stories above the top of a concrete or masonry foundation or 

basement wall. Permanent wood foundations shall not be permitted. 
2. Floors shall not cantilever more than 24 inches beyond the foundation or bearing wall below. 
3. Wall height shall not be greater than 10 feet. 
4. The building shall have a roof eave-to-ridge height of 15 feet or less. 
5. All exterior walls shall have gypsum board with a minimum thickness of 1/2 inch installed on 

the interior side fastened in accordance with Table R702.3.5 in the wall covering section (page 
61). 

6. The structure shall be located where the basic wind speed is less than or equal to 90 mph, and 
the Exposure Category is A or B. (Madison meets this criteria) 

7. The structure shall be located in Seismic Design Category A, B or C for detached one- and 
two-family dwellings or Seismic Design Category A or B for townhouses. (Madison meets 
criteria) 

8. Cripple walls shall not be permitted in two-story buildings. 

 

Circumscribed rectangle. The bracing required for each building shall be determined by 
circumscribing a rectangle around the entire building on each floor as shown in Figure R602.12.1. 
The rectangle shall surround all enclosed offsets and projections such as sunrooms and attached 
garages. Open structures, such as carports and decks, shall be permitted to be excluded. The 
rectangle shall have no side greater than 60 feet, and the ratio between the long side and short 
side shall be a maximum of 3:1. 
 

 
Figure R602.12.1 
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Sheathing materials. The following sheathing materials installed on the exterior side of exterior 
walls shall be used to construct a bracing unit as defined below. (Mixing materials is prohibited) 
1. Wood structural panels with a minimum thickness of 3/8 inch fastened in accordance with 

Table R602.3(3) (page 38). 
2. Structural fiberboard sheathing with a minimum thickness of 1/2 inch fastened in accordance 

with Table R602.3(1) (page 35-36) 

 

Bracing unit. A bracing unit shall be a full height sheathed segment of the exterior wall with no 
openings or vertical or horizontal offsets and a minimum length as specified herein. Interior walls 
shall not contribute toward the amount of required bracing. (Again, Mixing of Items 1 and 2 is 
prohibited on the same story.) 
1. Where all framed portions of all exterior walls are sheathed in accordance with the 

requirements above, including wall areas between bracing units, above and below openings 
and on gable end walls, the minimum length of a bracing unit shall be 3 feet 

2. Where the exterior walls are braced with sheathing panels in accordance and areas between 
bracing units are covered with other materials, the minimum length of a bracing unit shall be 4 
feet. 

 

Multiple bracing units. Segments of wall compliant but longer than the minimum bracing unit 
length shall be considered as multiple bracing units. The number of bracing units shall be 
determined by dividing the wall segment length by the minimum bracing unit length. Full-height 
sheathed segments of wall narrower than the minimum bracing unit length shall not contribute 
toward a bracing unit. 

 

Number of bracing units. Each side of the circumscribed rectangle, as shown in Figure 
R602.12.1, shall have, at a minimum, the number of bracing units in accordance with Table 
R602.12.4 placed on the parallel exterior walls facing the side of the rectangle. Bracing units shall 
then be placed using the distribution requirements specified as follows; A bracing unit shall begin 
no more than 12 feet 
from any wall corner. The distance between adjacent edges of bracing units shall be no greater 
than 20 feet. Segments of wall greater than 8 feet in length shall have a minimum of one bracing 
unit. 

 
For more on APA simplified wall bracing method, please also see APA system report SR-102B 
which explains the methodology at www.apawood.org 
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Wall Covering 

 
This section will focus on the items and construction methods almost always seen in residential 
one and two family home construction settings – gypsum board on the interior, wood framed 
walls, and common exterior siding types. The interior wall covering section of the 2012 IRC has 
information on interior plaster, cement plaster, interior masonry veneer, and interior wood shakes 
and shingles. It also has sections dealing specifically with cold-formed steel framing in single 
family residential occupancies. Due to the fact that these items are rarely utilized locally, they are 
not included in this book. If you would like information about these, please contact the building 
official to discuss.  

 

Interior Wall Covering: 

 

Gypsum board. All gypsum board materials and accessories shall conform to ASTM standards 
and shall be installed in accordance with the provisions of this section. Adhesives for the 
installation of gypsum board shall conform to ASTM C 557. 
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Wood framing. Wood framing supporting gypsum board shall not be less than 2 inches nominal 
thickness in the least dimension except that wood furring strips not less than 1-inch by 2-inch 
nominal dimension may be used over solid backing or framing spaced not more than 24 inches 
on center. 
 

Cold-formed steel framing. Cold-formed steel framing supporting gypsum board shall not be 
less than 1-1/4 inches wide in the least dimension. Non load-bearing cold-formed steel framing 
shall comply with ASTM C 645. Load-bearing cold-formed steel framing and all cold- formed steel 
framing from 0.033 inch to 0.112 inch thick shall comply with ASTM C 955. 

 

Water-resistant gypsum backing board. Gypsum board used as the base or backer for 
adhesive application of ceramic tile or other required nonabsorbent finish material shall conform 
to ASTM C 1396, C 1178 or C1278. Use of water-resistant gypsum backing board shall be 
permitted on ceilings where framing spacing does not exceed 12 inches on center for 1/2-inch-
thick or 16 inches for 5/8-inch-thick gypsum board. Water-resistant gypsum board shall not be 
installed over a Class I or II vapor retarder in a shower or tub compartment. Cut or exposed 
edges, including those at wall intersections, shall be sealed as recommended by the 
manufacturer. 
Limitations. Water resistant gypsum backing board shall not be used where there will be direct 
exposure to water, or in areas subject to continuous high humidity. 

 

Ceramic tile: Ceramic tile surfaces shall be installed n accordance with ANSI standards. Fiber-
cement, fiber mat reinforced cementitious backer units, glass mat gypsum backers or fiber-
reinforced gypsum backers in compliance with ASTM C 1288, C 1325, C 1178 or C 1278, 
respectively, and installed in accordance with manufacturers’ recommendations shall be used as 
backers for wall tile in tub and shower areas and wall panels in shower areas. 
 

Vapor retarders. Class I or II vapor retarders are required on the interior side of frame walls.  
Exceptions: 
1. Basement walls. 
2. Below grade portion of any wall. 
3. Construction where moisture or its freezing will not damage the materials. 
 
Class III vapor retarders. Class III vapor retarders shall be permitted where any one of the 
conditions are met. 

 Vented cladding over fiberboard. 
 Vented cladding over gypsum. 
 Insulated sheathing with R-value ≥ 7.5 over 2 × 4 wall. 
 Insulated sheathing with R-value ≥ 11.25 over 2 × 6 wall 

 
Material vapor retarder class. The vapor retarder class shall be based on the manufacturer’s 
certified testing or a tested assembly. 
The following shall be deemed to meet the class specified: 
Class I: Sheet polyethylene, unperforated aluminum foil. 
Class II: Kraft-faced fiberglass batts. 
Class III: Latex or enamel paint. 
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Exterior Wall Covering: 

 

General. Exterior walls shall provide the building with a weather-resistant exterior wall envelope. 
The exterior wall envelope shall include flashing as described in this section. 

 

Water resistance. The exterior wall envelope shall be designed and constructed in a manner that 
prevents the accumulation of water within the wall assembly by providing a water-resistant barrier 
behind the exterior veneer (see water-resistive barrier below) and a means of draining to the 
exterior water that enters the assembly. Protection against condensation in the exterior wall 
assembly shall be provided. The vapor retarder section under interior wall coverings on the 
previous page of this book also meets the requirements for exterior condensation protection. 

Exceptions: 
1. A weather-resistant exterior wall envelope shall not be required over concrete or masonry walls 

flashed according to the flashing section below. 
2. Compliance with the requirements for a means of drainage, water resistance, and flashing, 

shall not be required for an exterior wall envelope that has been demonstrated to resist wind-
driven rain through testing of the exterior wall envelope, including joints, penetrations and 
intersections with dissimilar materials, in accordance with ASTM E 331 under the following 
conditions: 
2.1. Exterior wall envelope test assemblies shall include at least one opening, one control joint, 

one wall/eave interface and one wall sill. All tested openings and penetrations shall be 
representative of the intended end-use configuration. 

2.2. Exterior wall envelope test assemblies shall be at least 4 feet by 8 feet in size. 
2.3. Exterior wall assemblies shall be tested at a minimum differential pressure of 6.24 pounds 

per square foot. 
2.4. Exterior wall envelope assemblies shall be subjected to the minimum test exposure for a 

minimum of 2 hours. 
 
The exterior wall envelope design shall be considered to resist wind-driven rain where the results 
of testing indicate that water did not penetrate control joints in the exterior wall envelope, joints at 
the perimeter of openings penetration or intersections of terminations with dissimilar materials. 
 

Water-resistive barrier. One layer of No. 15 asphalt felt, free from holes and breaks, complying 
with ASTM D226 for Type 1 felt or other approved water-resistive barrier shall be applied over 
studs or sheathing of all exterior walls. Such felt or material shall be applied horizontally, with the 
upper layer lapped over the lower layer not less than 2 inches. Where joints occur, felt shall be 
lapped not less than 6 inches. The felt or other approved material shall be continuous to the top 
of walls and terminated at penetrations and building appendages in a manner to meet the 
requirements of a true weather-resistant wall envelope. 
Exception: Omission of the water-resistive barrier is permitted in the following situations: 
1. In detached accessory buildings. 
2. Under exterior wall finish materials as permitted in Table R703.4 (next page). 
3. Under paperbacked stucco lath when the paper backing is an approved water-resistive barrier. 
 

Attachments. Unless specified otherwise, all wall coverings shall be securely fastened in 
accordance with Table R703.4 (next two pages) or with other approved aluminum, stainless steel, 
zinc-coated or other approved corrosion-resistive fasteners. 
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Wood, hardboard and wood structural panel siding. 
Panel siding. Joints in wood, hardboard or wood structural panel siding shall be made as follows 
unless otherwise approved. Vertical joints in panel siding shall occur over framing members, 
unless wood or wood structural panel sheathing is used, and shall be ship lapped or covered with 
a batten. Horizontal joints in panel siding shall be lapped a minimum of 1 inch, shiplapped, or 
shall be flashed with Z-flashing and occur over solid blocking, wood or wood structural panel 
sheathing. 
Horizontal siding. Horizontal lap siding shall be installed in accordance with the manufacturer’s 
recommendations. Where there are no recommendations the siding shall be lapped a minimum of 
1 inch, or 1/2 inch if rabbeted, and shall have the ends caulked, covered with a batten or sealed 
and installed over a strip of flashing. 
 

Wood shakes and shingles. Wood shakes and shingles shall conform to CSSB Grading Rules 
for Wood Shakes and Shingles. 
Application. Wood shakes or shingles shall be applied either single-course or double-course over 
nominal 1/2-inch wood-based sheathing or to furring strips over 1/2-inch nominal non wood 
sheathing .A permeable water-resistive barrier shall be provided overall sheathing, with horizontal 
overlaps in the membrane of not less than 2 inches and vertical overlaps of not less than 6 
inches. Where furring strips are used, they shall be 1 inch by 3 inches or 1 inch by 4 inches and 
shall be fastened horizontally to the studs with 7d or 8d box nails and shall be spaced a distance 
on center equal to the actual weather exposure of the shakes or shingles, not to exceed the 
maximum exposure specified in Table R703.5.2.  
The spacing between adjacent shingles to allow for expansion shall not exceed 1/4 inch, and 
between adjacent shakes, it shall not exceed 1/2 inch. The offset spacing between joints in 
adjacent courses shall be a minimum of 11/2 inches. 
Weather exposure. The maximum weather exposure for shakes and shingles shall not exceed 
that specified in Table R703.5.2. 
 
 

 
 
 
Attachment. Each shake or shingle shall be held in place by two hot-dipped zinc-coated, stainless 
steel, or aluminum nails or staples. The fasteners shall be long enough to penetrate the sheathing 
or furring strips by a minimum of 1/2 inch and shall not be overdriven. 
Bottom courses. The bottom courses shall be doubled. 
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Fiber cement siding.Panel siding. Panels shall be installed with the long dimension either 
parallel or perpendicular to framing. Vertical and horizontal joints shall occur over framing 
members and shall be sealed with caulking, covered with battens or shall be designed to comply 
with SectionR703.1. Panel siding shall be installed with fasteners according to Table R703.4 or 
approved manufacturer’s installation instructions. 
Lap siding. Lap siding shall be lapped a minimum of 1-1/4 inches and lap siding not having 
tongue-and-groove end joints shall have the ends sealed with caulking, installed with an H-
section joint cover, located over a strip of flashing. Lap siding courses may be installed with the 
fastener heads exposed or concealed, according to this section or approved manufacturers’ 
installation instructions. 

 

Vinyl siding. Vinyl siding shall be certified and labeled as conforming to the requirements of 
ASTM D 3679 by an approved quality control agency. Vinyl siding, soffit and accessories shall be 
installed in accordance with the manufacturer’s installation instructions. 
 

Stone and masonry veneer, general. Stone and masonry veneer shall be installed in 
accordance with this chapter, Table R703.4 (page 64-65) and Figure R703.7 (next two pages). 
These veneers installed over a backing of wood or cold-formed steel shall be limited to the first 
story above-grade plane and shall not exceed 5 inches in thickness. Exterior masonry veneers 
having an installed weight of 40 pounds per square foot or less shall be permitted to be supported 
on wood or cold-formed steel construction. When masonry veneer supported by wood or cold-
formed steel construction adjoins masonry veneer supported by the foundation, there shall be a 
movement joint between the veneer supported by the wood or cold-formed steel construction and 
the veneer supported by the foundation. The wood or cold-formed steel construction supporting 
the masonry veneer shall be designed to limit the deflection to1/600 of the span for the supporting 
members. The design of the wood or cold-formed steel construction shall consider the weight of 
the veneer and any other loads. 
Support by steel angle. A minimum 6 inches by 4 inches by 5/16 inch steel angle, with the long 
leg placed vertically, shall be anchored to double 2 inches by 4 inches wood studs at a maximum 
on-center spacing of 16 inches. Anchorage of the steel angle at every double stud spacing shall 
be a minimum of two 7/16 inch diameter by 4 inch lag screws. The steel angle shall have a 
minimum clearance to underlying construction of 1/16 inch. A minimum of two-thirds the width of 
the masonry veneer thickness shall bear on the steel angle. Flashing and weep holes shall be 
located in the masonry veneer wythe in accordance with the figure below. The maximum height of 
masonry veneer above the steel angle support shall be 12 feet, 8 inches.  
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Support by roof construction. A steel angle shall be placed directly on top of the roof construction. 
The roof supporting construction for the steel angle shall consist of a minimum of three 2 inch by 
6inch (51 mm by 152 mm) wood members. The wood member abutting the vertical wall stud 
construction shall be anchored with a minimum of three 5/8-inch diameter by 5-inch lag screws to 
every wood stud spacing. Each additional roof member shall be anchored by the use of two 10d 
nails at every wood stud spacing. A minimum of two-thirds the width of the masonry veneer 
thickness shall bear on the steel angle. Flashing and weep holes shall be located in the masonry 
veneer wythe in accordance with the figure below. The maximum height of the masonry veneer 
above the steel angle support shall be 12 feet, 8 inches. The air space separating the masonry 
veneer from the wood backing shall be in accordance with table R703.7.4. The support for the 
masonry veneer on wood construction shall be constructed in accordance with the figure below. 
 
The maximum slope of the roof construction without stops shall be 7:12. Roof construction with 
slopes greater than 7:12 but not more than 12:12 shall have stops of a minimum 3 inch by 3 inch 
by 1/4 inch steel plate welded to the angle at 24 inches on center along the angle or as approved 
by the building official. 
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Roof-Ceiling Construction 

 
The wall construction section of the IRC is lengthy, so this next section is condensed to include 
the methods most often seen utilized in Madison and answer frequently asked questions. The 
following diagram shows where to look in the IRC for items. If you would like to look at the 
sections or if you have any questions please contact the building official or acquire your own copy 
of the IRC. 

 
General. Roofs shall be designed for loads according to the structural design section of this book. 
Roof and ceiling construction shall be capable of accommodating all loads imposed and of 
transmitting the resulting loads to the supporting structural elements. 

 

Roof drainage. All dwellings shall have a controlled method of water disposal from roofs that will 
collect and discharge roof drainage to the ground surface at least 5 feet from foundation walls or 
to an approved drainage system. 

 

Identification. Load-bearing dimension lumber for rafters, trusses and ceiling joists shall be 
identified by a grade mark of a lumber grading or inspection agency that has been approved by 
an accreditation body that complies with DOC PS 20. In lieu of a grade mark, a certificate of 

 
 

69



 
 

 
 

inspection issued by a lumber grading or inspection agency meeting the requirements of this 
section shall be accepted. 

Ceiling Joist Spans. In addition to supporting ceiling materials, ceiling joists also serve as rafter 
ties to resist the outward thrust of the rafters at the top of the wall. It follows that the ceiling joist 
requires adequate connection to the rafter which is in turn fastened to the top of the wall. 
Maximum ceiling joist spans are provided for both attics with and without storage on the next four 
pages. For other grades and species and for other loading conditions, refer to the AF&PA Span 
Tables for Joists and Rafters. Attics with stair access or for storage above limited, require ceiling 
joists sized as floor joists. The ends of each rafter or ceiling joist shall have not less than 1-1/2 
inches of bearing on wood or metal and not less than 3 inches on masonry or concrete. 
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Rafter Spans. Spans for rafters shall be in accordance with the following rafter span tables. The 
span shall be measured along the horizontal projection of the rafter. For other grades and species 
and for other loading conditions, refer to the AF&PA Span Tables for Joists and Rafters. The 
ends of each rafter or ceiling joist shall have not less than 1-1/2 inches of bearing on wood or 
metal and not less than 3 inches on masonry or concrete. 
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Rafter Notch Limits 
 
 

Ceiling Joist Taper Cut Limit 
 

 

 
 

 
 
Cutting, drilling and notching. Structural 
roof members shall not be cut, bored or 
notched in excess of the limitations specified 
in this section. 
 
Sawn lumber. Cuts, notches, and holes in 
solid lumber joists, rafters, blocking and 
beams shall comply with the provisions of 
these figures except that cantilevered portions 
of rafters shall be permitted in accordance with 
the next paragraph. 
 
Cantilevered portions of rafters. Notches 
on cantilevered portions of rafters are 
permitted provided the dimension of the 
remaining portion of the rafter is not less than 
3-1/2 inches and the length of the cantilever 
does not exceed 24 inches in accordance with 
the Rafter Notch Limits figure. 
 
Ceiling joist taper cut. Taper cuts at the ends 
of the ceiling joist shall not exceed one-fourth 
the depth of the member in accordance with 
the Ceiling Joist Taper Cut Limit figure. 
 
Engineered wood products. Cuts, notches and 
holes bored in trusses, structural composite 
lumber, structural glue-laminated members or 
I-joists are prohibited except where permitted 
by the manufacturer’s recommendations or 
where the effects of such alterations are 
specifically considered in the design of the 
member by a registered design professional 
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Ceiling joist and rafter connections. Ceiling joists and rafters shall be nailed to each other in 
accordance with Table R802.5.1(9), and the rafter shall be nailed to the top wall plate in 
accordance with Table R602.3(1) on pages 35-36.
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(continued) 
Where ceiling joists are not connected to the rafters at the top wall plate, joists connected higher in the 
attic shall be installed as rafter ties, or rafter ties shall be installed to provide a continuous tie. Where 
ceiling joists are not parallel to rafters, rafter ties shall be installed. Rafter ties shall be a minimum of 2 
inches by 4 inches (nominal), installed in accordance with the connection requirements on the previous 
page, or connections of equivalent capacities shall be provided. Where ceiling joists or rafter ties are 
not provided, the ridge formed by these rafters shall be supported by a wall or girder designed in 
accordance with accepted engineering practice. Collar ties or ridge straps to resist wind uplift shall be 
connected in the upper third of the attic space. Collar ties shall be a minimum of 1 inch by 4 inches, 
spaced not more than 4 feet on center.  
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Framing of openings. Openings in roof and ceiling framing shall be framed with header and trimmer 
joists. When the header joist span does not exceed 4 feet, the header joist may be a single member the 
same size as the ceiling joist or rafter. Single trimmer joists may be used to carry a single header joist 
that is located within 3 feet of the trimmer joist bearing. When the header joist span exceeds 4 feet, the 
trimmer joists and the header joist shall be doubled and of sufficient cross section to support the ceiling 
joists or rafter framing into the header. Approved hangers shall be used for the header joist to trimmer 
joist connections when the header joist span exceeds 6 feet. Tail joists over 12 feet long shall be 
supported at the header by framing anchors or on ledger strips not less than 2 inches by 2 inches. 
 
 
 

 
 
Roof sheathing. Allowable spans for lumber used as roof sheathing shall conform to Table R803.1. 
 

 
 

Wood structural panel sheathing. Wood structural panels shall conform to DOC PS 1, DOC PS 2 and 
shall be identified for grade, bond classification, and Performance Category by a grade mark or 
certificate of inspection issued by an approved agency. 
 
 

 
 

81



 
 

 
 

Roof tie-down. 
Truss uplift resistance. Trusses shall be attached to supporting wall assemblies by connections capable 
of resisting uplift forces as specified on the truss design drawings. Uplift forces shall be permitted to be 
determined as specified by Table R802.11, if applicable, or as determined by accepted engineering 
practice. 
Rafter uplift resistance. Individual rafters shall be attached to supporting wall assemblies by 
connections capable of resisting uplift forces as determined by Table R802.11 or as determined by 
accepted engineering practice. Connections for beams used in a roof system shall be designed in 
accordance with accepted engineering practice. 
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Wood trusses. 
Truss design drawings. Truss design drawings shall be provided to the building official and approved 
prior to installation. Truss design drawings shall include, at a minimum, the information specified below. 
Truss design drawings shall be provided with the shipment of trusses delivered to the jobsite. 
1. Slope or depth, span and spacing. 
2. Location of all joints. 
3. Required bearing widths. 
4. Design loads as applicable. 
4.1. Top chord live load (as determined from Section R301.6). 
4.2. Top chord dead load. 
4.3. Bottom chord live load. 
4.4. Bottom chord dead load. 
4.5. Concentrated loads and their points of application. 
4.6. Controlling wind and earthquake loads. 
5. Adjustments to lumber and joint connector design values for conditions of use. 
6. Each reaction force and direction. 
7. Joint connector type and description (e.g., size, thickness or gage) and the dimensioned location of 
each joint connector except where symmetrically located relative to the joint interface. 
8. Lumber size, species and grade for each member. 
9. Connection requirements for: 
9.1. Truss to girder-truss. 
9.2. Truss ply to ply. 
9.3. Field splices. 
10. Calculated deflection ratio and/or maximum description for live and total load. 
11. Maximum axial compression forces in the truss members to enable the building designer to design 
the size, connections and anchorage of the permanent continuous lateral bracing. Forces shall be 
shown on the truss design drawing or on supplemental documents. 
12. Required permanent truss member bracing location. 
 
Design. Wood trusses shall be designed in accordance with accepted engineering practice. The design 
and manufacture of metal-plate-connected wood trusses shall comply with ANSI/TPI 1. The truss 
design drawings shall be prepared by a registered professional. 
 
Applicability limits. The provisions of the prescriptive section of the IRC controls the design of truss roof 
framing when snow controls for buildings not greater than 60 feet in length perpendicular to the joist, 
rafter or truss span, not greater than 36 feet in width parallel to the joist, rafter or truss span, not more 
than three stories above grade plane in height, and roof slopes not smaller than 3:12 (25 percent slope) 
or greater than 12:12 (100 percent slope).  
 
Bracing. Trusses shall be braced to prevent rotation and provide lateral stability in accordance with the 
requirements specified in the construction documents for the building and on the individual truss design 
drawings. In the absence of specific bracing requirements, trusses shall be braced in accordance with 
accepted industry practice such as the SBCA Building Component Safety Information(BCSI) Guide to 
Good Practice for Handling, Installing & Bracing of Metal Plate Connected Wood Trusses. 
 
Alterations to trusses. Truss members shall not be cut, notched, drilled, spliced or otherwise altered in 
any way without the approval of a registered design professional 
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Ventilation: Enclosed attics and enclosed rafter spaces formed where ceilings are applied directly to 
the underside of roof rafters shall have cross ventilation for each separate space by ventilating 
openings protected against the entrance of rain or snow. Ventilation openings shall have a least 
dimension of 1/16 inch minimum and 1/4 inch maximum. Ventilation openings having a least dimension 
larger than 1/4 inch shall be provided with corrosion-resistant wire cloth screening, hardware cloth, or 
similar material with openings having a least dimension of 1/16 inch minimum and 1/4 inch maximum. 
Required ventilation openings shall open directly to the outside air. 
Minimum vent area. The minimum net free ventilating area shall be 1/150 of the area of the vented 
space. 
Exception: The minimum net free ventilation area shall be 1/300 of the vented space provided one or 
more of the following conditions are met: 
1. A Class I or II vapor retarder is installed on the warm-in-winter side of the ceiling. 
2. At least 40 percent and not more than 50 percent of the required ventilating area is provided by 
ventilators located in the upper portion of the attic or rafter space. Upper ventilators shall be located no 
more than 3 feet below the ridge or highest point of the space, measured vertically, with the balance of 
the required ventilation provided by eave or cornice vents. Where the location of wall or roof framing 
members conflicts with the installation of upper ventilators, installation more than 3 feet below the ridge 
or highest point of the space shall be permitted.  
Vent and insulation clearance. Where eave or cornice vents are installed, insulation shall not block the 
free flow of air. A minimum of a 1-inch space shall be provided between the insulation and the roof 
sheathing and at the location of the vent. 
Installation and weather protection. Ventilators shall be installed in accordance with manufacturer’s 
installation instructions.  

 

Attic access. Buildings with combustible ceiling or roof construction shall have an attic access opening 
to attic areas that exceed 30 square feet and have a vertical height of 30 inches or greater. The vertical 
height shall be measured from the top of the ceiling framing members to the underside of the roof 
framing members. The rough-framed opening shall not be less than 22 inches by 30 inches and shall 
be located in a hallway or other readily accessible location. When located in a wall, the opening shall be 
a minimum of 22 inches wide by 30 inches high. When the access is located in a ceiling, minimum 
unobstructed headroom in the attic space shall be 30 inches at some point above the access measured 
vertically from the bottom of ceiling framing members. 
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Roof Assemblies 

 
General. Roof decks shall be covered with approved roof coverings secured to the building or structure in 
accordance with the provisions of this section. Roof assemblies shall be designed and installed in accordance 
with the 2012 IRC and/or the approved manufacturer’s installation instructions such that the roof assembly shall 
serve to protect the building or structure. 
 

Flashing. Flashings shall be installed in a manner that prevents moisture from entering the wall and roof through 
joints in copings, through moisture permeable materials and at intersections with parapet walls and other 
penetrations through the roof plane. 
Locations. Flashings shall be installed at wall and roof intersections, wherever there is a change in roof slope or 
direction and around roof openings. A flashing shall be installed to divert the water away from where the eave of a 
sloped roof intersects a vertical sidewall. Where flashing is of metal, the metal shall be corrosion resistant with a 
thickness of not less than No. 26 galvanized sheet. 
 

Asphalt shingles. The installation of asphalt shingles shall comply with the provisions of this section. 

Sheathing requirements. Asphalt shingles shall be fastened to solidly sheathed decks. 
Slope. Asphalt shingles shall be used only on roof slopes of two units vertical in 12 units horizontal (2:12) or 

greater. For roof slopes from two units vertical in 12 units horizontal (2:12) up to four units vertical in 12 units 
horizontal (4:12), double underlayment application is required. 

Underlayment. Required underlayment shall conform to ASTM D 226 Type I, ASTM D 4869 Type I, or ASTM D 
6757. Self-adhering polymer modified bitumen sheet shall comply with ASTM D 1970. 

Asphalt shingles. Asphalt shingles shall comply with ASTM D 225 or D 3462. 
Wind resistance of asphalt shingles. Asphalt shingles shall be tested in accordance with ASTM D 7158. Asphalt 

shingles shall meet the classification requirements of Table R905.2.4.1(1) for the appropriate maximum basic 
wind speed. Asphalt shingle packaging shall bear a label to indicate compliance with ASTM D 7158 and the 
required classification in Table R905.2.4.1(1). 

 

 
Exception: Asphalt shingles not included in the scope of ASTM D 7158 shall be tested and labeled to indicate 
compliance with ASTM D 3161 and the required classification in Table R905.2.4.1(2). 
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(continued) 

Fasteners. Fasteners for asphalt shingles shall be galvanized steel, stainless steel, aluminum or 
copper roofing nails, minimum 12 gage [0.105 inch (3 mm)]shank with a minimum 3/8-inch-diameter 
head, ASTM F 1667, of a length to penetrate through the roofing materials and a minimum of 3/4 inch 
into the roof sheathing. Where the roof sheathing is less than 3/4 inch thick, the fasteners shall 
penetrate through the sheathing. Fasteners shall comply with ASTM F 1667. 
 

Attachment. Asphalt shingles shall have the minimum number of fasteners required by the 
manufacturer, but not less than four fasteners per strip shingle or two fasteners per individual shingle. 
Where the roof slope exceeds 21 units vertical in 12 units horizontal, shingles shall be installed as 
required by the manufacturer. 
 

Underlayment application. For roof slopes from two units vertical in 12 units horizontal, up to four 
units vertical in 12 units horizontal, underlayment shall be two layers applied in the following manner. 
Apply a 19-inch strip of underlayment felt parallel to and starting at the eaves, fastened sufficiently to 
hold in place. Starting at the eave, apply 36-inch-wide sheets of underlayment, overlapping successive 
sheets 19 inches, and fastened sufficiently to hold in place. Distortions in the underlayment shall not 
interfere with the ability of the shingles to seal. For roof slopes of four units vertical in 12 units horizontal 
or greater, underlayment shall be one layer applied in the following manner. Underlayment shall be 
applied shingle fashion, parallel to and starting from the eave and lapped 2 inches, fastened sufficiently 
to hold in place. Distortions in the underlayment shall not interfere with the ability of the shingles to seal. 
End laps shall be offset by 6 feet. 
 
 
 

 
 
Underlayment 2-4 Units vertical in 12 horizontal 

 
 
 
 
 
 
 

 

 
 

 
     Underlayment for slopes 4 units vertical 

in 12 units horizontal or greater 
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Valleys. Valley linings shall be installed in accordance with the manufacturer’s installation instructions 
before applying shingles. Valley linings of the following types shall be permitted: 

1. For open valleys (valley lining exposed) lined with metal, the valley lining shall be at least 24 inches 
wide and of any of the corrosion-resistant metals in Table R905.2.8.2 on the next page. 

2. For open valleys, valley lining of two plies of mineral surfaced roll roofing, complying with ASTM D 
3909 or ASTM D 6380 Class M, shall be permitted. The bottom layer shall be 18 inches and the top 
layer a minimum of 36 inches wide. 

3. For closed valleys (valley covered with shingles), valley lining of one ply of smooth roll roofing and 
at least 36 inches wide or valley lining as described in Item 1 or 2 above shall be permitted. Self-
adhering polymer modified bitumen underlayment shall be permitted in lieu of the lining material. 

 
 
The following are National Roofing Contractors 
Association examples of the types of valley 
flashing. Materials allowed by this section can 
be utilized in place of these specific examples. 
 
 

 
 

Open Valley 

 
Woven Valley 

 

 
Closed Valley 
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Base and cap flashing. Base and cap flashing shall be installed in accordance with manufacturer’s 
installation instructions. Base flashing shall be of either corrosion-resistant metal of minimum nominal 
0.019-inch thickness or mineral surface roll roofing weighing a minimum of 77 pounds per 100 square 
feet. Cap flashing shall be corrosion-resistant metal of minimum nominal 0.019-inch thickness. 
 

Sidewall flashing. Base flashing against a vertical sidewall or chimney shall be continuous or step 
flashing and shall be a minimum of 4 inches in height and 4 inches in width and shall direct water away 
from the vertical sidewall onto the roof and/or into the gutter as shown in the diagram below. Where 
siding is provided on the vertical sidewall, the vertical leg of the flashing shall be continuous under the 
siding.  

 

Crickets and saddles. A cricket or saddle shall be installed on the ridge side of any chimney or 
penetration more than 30 inches wide as measured perpendicular to the slope. Cricket or saddle 
coverings shall be sheet metal or of the same material as the roof covering. 
 

Other flashing. Flashing against a vertical front wall, as well as soil stack, vent pipe and chimney 
flashing, shall be applied according to the asphalt shingle manufacturer’s printed instructions. 
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Drip edges. A drip edge shall be provided at eaves and gables of shingle roofs. Adjacent pieces of 
drip edge shall be overlapped a minimum of 2 inches. Drip edges shall extend a minimum of 1/4 inch 
below the roof sheathing and extend up the roof deck a minimum of 2 inches. Drip edges shall be 
mechanically fastened to the roof deck at a maximum of 12 inches o.c. with fasteners as specified in 
the fastening table of this section. Underlayment shall be installed over the drip edge along eaves and 
under the underlayment on gables. Unless specified differently by the shingle manufacturer, shingles 
are permitted to be flush with the drip edge.  
 

 
 
 

Ice barrier. An ice barrier that consists of a least two layers of underlayment cemented together or of a 
self-adhering polymer modified bitumen sheet shall be used in lieu of normal underlayment and extend 
from the lowest edges of all roof surfaces to a point at least 24 inches inside the exterior wall line of the 
building. 
Exception: Detached accessory structures that contain no conditioned floor area. 
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Reroofing: General. Materials and methods of application used for re-covering or replacing an existing 
roof covering shall comply with the requirements of this section. For replacement of like roofing 
(removing asphalt, reinstalling asphalt) no permit is needed but the following is code and must be 
followed. For reroofing involving a change in material (removing asphalt, installing metal roof), zoning 
ordinance and code requirements for construction of that material and manufacturers specifications 
shall apply. 

 
Structural and construction loads. The structural roof components shall be capable of supporting the 
roof covering system and the material and equipment loads that will be encountered during installation 
of the roof covering system. 
 
Recovering versus replacement. New roof coverings shall not be installed without first removing all 
existing layers of roof coverings where any of the following conditions exist: 

1. Where the existing roof or roof covering is water soaked or has deteriorated to the point that the 
existing roof or roof covering is not adequate as a base for additional roofing. 

2. Where the existing roof covering is wood shake, slate, clay, cement or asbestos-cement tile. 
3. Where the existing roof has two or more applications of any type of roof covering. 

Exceptions: 
1. Complete and separate roofing systems, such as standing-seam metal roof systems, that are 

designed to transmit the roof loads directly to the building’s structural system and that do not rely 
on existing roofs and roof coverings for support, shall not require the removal of existing roof 
coverings. 

2. Installation of metal panel, metal shingle and concrete and clay tile roof coverings over existing 
wood shake roofs shall be permitted when the application is in accordance with Section R907.4. 

3. The application of new protective coating over existing spray polyurethane foam roofing systems 
shall be permitted without tear-off of existing roof coverings. 

4. Where the existing roof assembly includes an ice barrier membrane that is adhered to the roof 
deck, the existing ice barrier membrane shall be permitted to remain in place and covered with an 
additional layer of ice barrier membrane in accordance with Section R905. 

 
Roof recovering. Where the application of a new roof covering over wood shingle or shake roofs 
creates a combustible concealed space, the entire existing surface shall be covered with gypsum 
board, mineral fiber, glass fiber or other approved materials securely fastened in place. 
 
Reinstallation of materials. Existing slate, clay or cement tile shall be permitted for reinstallation, except 
that damaged, cracked or broken slate or tile shall not be reinstalled. Any existing flashings, edgings, 
outlets, vents or similar devices that are a part of the assembly shall be replaced when rusted, 
damaged or deteriorated. Aggregate surfacing materials shall not be reinstalled. 
 
Flashings. Flashings shall be reconstructed in accordance with approved manufacturer’s installation 
instructions. Metal flashing to which bituminous materials are to be adhered shall be primed prior to  
installation.  
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Stairways 

 
Please go to www.stairways.org where you can click on a link to download SMA Visual Interpretations. 
The link will take you to a page where you can order downloads or printed copies for the 2009 or 2012 
International Residential Code versions. Please instead use the Older Stair Code Editions section at the 
bottom. The SMA Visual Interpretation of the Stairway Codes 2006 IRC is a free download and should 
be utilized for stair construction requirements. It would be included in this book but is copyrighted and 
cannot be reproduced. A stair detail such as the one below is available in the City Engineering or 
Finance departments and shall be submitted with any building permit that includes interior stairways. 
For exterior stairways, this form or the deck construction form may be utilized. 
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Egress Windows 

 
Basements and every sleeping room shall have at least one operable emergency and rescue opening 
with a minimum clear opening (not overall size of window but clear opening) of 5.7 square feet. Such 
opening shall open directly into a public street, public alley, yard or court. Where basements contain 
one or more sleeping rooms, emergency egress and rescue openings shall be required in each 
sleeping room, but shall not be required in adjoining areas of the basement. 
 
Where emergency escape and rescue openings are provided they shall have a sill height of not more 
than 44 inches above the floor. The net clear opening dimensions required by this section shall be 
obtained by the normal operation of the emergency escape and rescue opening from the inside. 
 
Emergency escape and rescue openings with a finished sill height below the adjacent ground elevation 
shall be provided with a window well in which the minimum horizontal area of the window well shall be 9 
square feet, with a minimum horizontal projection and width of 36 inches. The area of the window well 
shall allow the emergency escape and rescue opening to be fully opened. (see the diagram on the next 
page). Emergency escape and rescue openings shall open directly into a public way, or to a yard or 
court that opens to a public way. Window wells with a vertical depth greater than 44 inches shall be 
equipped with a permanently affixed ladder or steps usable with the window in the fully open position. 
Ladders or steps required by this section shall not be required to comply with the sections on stairways 
or ladders. Ladders or rungs shall have an inside width of at least 12 inches, shall project at least 3 
inches from the wall and shall be spaced not more than 18 inches on center vertically for the full height 
of the window well. The ladder or steps shall be permitted to encroach a maximum of 6 inches into the 
required dimensions of the window well. 
 
Bars, grilles, covers, screens or similar devices are permitted to be placed over emergency escape and 
rescue openings, bulkhead enclosures, or window wells that serve such openings, provided the 
minimum net clear opening size complies with the same requirement for the window, and such devices 
shall be releasable or removable from the inside without the use of a key, tool, special knowledge or 
force greater than that which is required for normal operation of the escape and rescue opening. 
 
Emergency escape windows are allowed to be installed under decks and porches provided 
the location of the deck allows the emergency escape window to be fully opened and provides a path 
not less than 36 inches in height to a yard or court. 
 
Egress windows in existing buildings may be required to be upgraded to meet egress requirements at 
the time of window replacement. Please contact City Engineering at 256-7513 for each case. 
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Minimum access WITH WINDOW FULLY OPEN: 36 inches measured horizontally from the foundation 
wall to the well and from the window surface to the well. Note: 3 foot by 3 foot wells WILL NOT provide 
the required access for a casement window.  
 

 
 
The minimum clear height for an egress window is 24” and the minimum clear width is 20” but please 
note that to achieve the 5.7 square feet openable requirement, you could not have a 20” by 24” window. 
Those dimensions would yield a net opening of only 3.3 square feet. To achieve the required net clear 
opening of 5.7 square feet, a 20” clear width window would have to be 41” clear high. Likewise, a 24” 
clear high window would have to be 34” in clear width. Please refer to chart below for common sizes. 
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Smoke Alarms 

 
All smoke alarms shall be listed in accordance with UL 217 and installed in accordance with the 
provisions of this code and the household fire warning equipment provisions of NFPA 72.Household fire 
alarm systems installed in accordance with NFPA 72 that include smoke alarms, or a combination of 
smoke detector and audible notification device installed as required by this section for smoke alarms, 
shall be permitted. The household fire alarm system shall provide the same level of smoke detection 
and alarm as required by this section for smoke alarms in the event the fire alarm panel is removed or 
the system is not connected to a central station. Smoke alarms shall be installed in the following 
locations: 

1. In each sleeping room. 
2. Outside each separate sleeping area in the immediate vicinity of the bedrooms. 
3. On each additional story of the dwelling, including basements but not including crawl spaces and 
uninhabitable attics. In dwellings or dwelling units with split levels and without an intervening door 
between the adjacent levels, a smoke alarm installed on the upper level shall suffice for the 
adjacent lower level provided that the lower level is less than one full story below the upper level. 
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In all new construction, the required smoke detectors shall receive their primary power from the building 
wiring. When primary power is interrupted, it shall receive power from a battery. Wiring shall be 
permanent and without a disconnecting switch other than those required for over current protection. 
When alterations, repairs or additions requiring a permit occur, or when one or more sleeping rooms 
are added or created in existing dwellings, the individual dwelling unit shall be equipped with smoke 
alarms located as required for new dwellings so the smoke alarms shall be interconnected and hard 
wired. 
Exceptions: Inter connection and hard-wiring of smoke alarms in existing areas shall not be required 
where the alterations or repairs do not result in the removal of interior wall or ceiling finishes exposing 
the structure, unless there is an attic, crawl space or basement available which could provide access for 
hard wiring and interconnection without the removal of interior finishes. Work involving the exterior 
surfaces of dwellings, such as the replacement of roofing or siding, or the addition or replacement of 
windows or doors, or the addition of a porch or deck, are exempt from the requirements of this section. 
Specific locations within rooms: 

• Smoke detectors must be mounted on the ceiling at least four inches from a wall or on a wall with 
the top of the detector not less than four inches, or more than 12 inches, below the ceiling. 

• Smoke detectors should not be located within kitchens, garages or in other spaces where 
temperatures can fall below 32° F or exceed 100° F. 

• Smoke detectors should not be located within three feet of supply registers for a forced air heating 
or cooling system and doors to a kitchen or bathroom with tub or shower because these 
conditions cause excessive, erratic and unreliable operations. 

• Smoke detectors in rooms with ceiling slopes greater than 1-foot rise per 8 feet horizontally shall 
be located at the high side of the room. 

• A smoke detector installed in a stairwell should be located to ensure that smoke rising in the 
stairwell cannot be prevented from reaching the detector by an intervening door or obstruction. 

• If there are no bedrooms in the basement, there commended location of the detector is then in 
close proximity to the stairway leading to the floor above. 

• Smoke detectors should not be located within 36 inches horizontally of ceiling fan blades. 
• Life expectancy of smoke detectors is about 10 years. When replacing a hardwired smoke 

detector the replacement must also be hardwired. 
• Smoke detectors must be adequately secured. 
• In all cases install smoke detectors according to the manufacturer’s instructions. 
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Carbon Monoxide Detectors 

 

Carbon monoxide alarms. For new construction, an approved carbon monoxide alarm shall be 
installed outside of each separate sleeping area in the immediate vicinity of the bedrooms in dwelling 
units within which fuel-fired appliances are installed and in dwelling units that have attached garages. 

 

Carbon monoxide detection systems. Carbon monoxide detection systems that include carbon 
monoxide detectors and audible notification appliances, installed and maintained in accordance with 
this section for carbon monoxide alarms and NFPA 720, shall be permitted. The carbon monoxide 
detectors shall be listed as complying with UL 2075. Where a household carbon monoxide detection 
system is installed, it shall become a permanent fixture of the occupancy, owned by the homeowner 
and shall be monitored by an approved supervising station. 
 

Where required in existing dwellings. Where work requiring a permit occurs in existing dwellings that 
have attached garages or in existing dwellings within which fuel fired appliances exist, it is 
recommended but not required that carbon monoxide alarms shall be provided. 
 

Alarm requirements. Single-station carbon monoxide alarms shall be listed as complying with UL 2034 
and shall be installed in accordance with the manufacturer’s installation instructions. 
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Dwelling Unit Separation 

 

Two-family dwellings: Dwelling units in two-family dwellings (without a platted property line) shall be 
separated from each other by a wall and/or floor assembly of not less than 1 hour fire-resistive rating. 
Fire-resistance rated floor ceiling assemblies shall extend to and be tight against the exterior wall, and 
wall assemblies shall extend to the underside of the roof sheathing.  
 
Exceptions:  
1. A fire-resistance rating of 1/2 hour shall be permitted in buildings equipped throughout with an 
automatic sprinkler system installed in accordance with NFPA 13. 
 
2. Wall assemblies need not extend through attic spaces when the ceiling is protected by not less than 
5/8” Type X sheetrock and an attic draft stop (see draft stop section of this book for details) is provided 
above and along the wall assembly separating the dwellings. The structural framing supporting the 
ceiling shall also be protected by not less than 1/2” sheetrock (or equivalent). 
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Townhouses: IRC - Each townhouse which has a platted property line located between dwelling units, 
shall be considered a separate building and shall be separated by one-hour fire-resistance rated wall 
assemblies on each side of the platted property line. A common two-hour fire-resistance rated wall is 
permitted for townhouses in lieu of the two one-hour assemblies (see diagram). For IBC structures see 
note below. 
 
Continuity. The fire-resistance-rated wall or assembly separating townhouses shall be continuous from 
the foundation to the underside of the roof sheathing, deck or slab. 
 
Structural independence. Each individual townhouse shall be structurally independent. 

Exceptions: 
1. Foundations supporting exterior walls or common walls. 
2. Structural roof and wall sheathing from each unit may fasten to the common wall framing. 
3. Nonstructural wall and roof coverings. 
4. Flashing at termination of roof covering over common wall. 

 

 
 
 
IBC 903.2.8 Group R. An automatic sprinkler system installed in accordance with Section 903.3 shall be 
provided throughout all buildings with Groups R-1 and R-4 fire areas and R-2 multifamily residences of 
six or more dwelling units. 
 
 
 
 
 
 
 

 
 

99



 
 

 
 

 
Fire Walls:  
IBC 706.5 Horizontal continuity. Fire walls shall be continuous from exterior wall to exterior wall and. 
Exceptions: 
1. Fire walls shall be permitted to terminate at the interior surface of combustible exterior sheathing or 
siding provided the exterior wall has a fire-resistance rating of at least 1 hour for a horizontal distance of 
at least 4 feet (1220 mm) on both sides of the fire wall. Openings within such exterior walls shall be 
protected by opening protectives having a fire protection rating of not less than 3/4 hour. 
2. Fire walls shall be permitted to terminate at the interior surface of noncombustible exterior sheathing, 
exterior siding or other noncombustible exterior finishes provided the sheathing, siding, or other exterior 
noncombustible finish extends a horizontal distance of at least 4 feet (1220 mm) on both sides of the 
fire wall. 
3. Fire walls shall be permitted to terminate at the interior surface of noncombustible exterior sheathing 
where the building on each side of the fire wall is protected by an automatic sprinkler system installed in 
accordance with Section 903.3.1.1 or 903.3.1.2. 
4. For fire walls in existing buildings, additions to existing buildings, or double wall fire walls where half 
the wall is existing, the fire wall shall be continuous from exterior wall to exterior wall. 
 
IBC 706.6 Vertical continuity. Fire walls shall extend from the foundation to a termination point at least 
30 inches (762 mm) above both adjacent roofs. 
Exceptions: 
1. Stepped buildings in accordance with Section 706.6.1. 
2. Two-hour fire-resistance-rated walls shall be permitted to terminate at the underside of the roof 
sheathing, deck or slab, provided: 

2.1. The lower roof assembly within 4 feet (1220 mm) of the wall has not less than a 1-hour fire-
resistance rating and the entire length and span of supporting elements for the rated roof 
assembly has a fire-resistance rating of not less than 1 hour. 

2.2. Openings in the roof shall not be located within 4 feet (1220 mm) of the fire wall. 
2.3. Each building shall be provided with not less than a Class B roof covering. 

3. Walls shall be permitted to terminate at the underside of noncombustible roof sheathing, deck or 
slabs where both buildings are provided with not less than a Class B roof covering. Openings in the roof 
shall not be located within 4 feet (1220 mm) of the fire wall. 
4. In buildings of Type III, IV and V construction, walls shall be permitted to terminate at the underside 
of combustible roof sheathing or decks, provided: 

4.1. There are no openings in the roof within 4 feet (1220 mm) of the fire wall, 
4.2. The roof is covered with a minimum Class B roof covering, and 
4.3. The roof sheathing or deck is constructed of fire-retardant-treated wood for a distance of 4 feet 

(1220 mm) on both sides of the wall or the roof is protected with 5/8-inch (15.9 mm) Type X 
gypsum board directly beneath the underside of the roof sheathing or deck, supported by a 
minimum of 2-inch (51 mm) nominal ledgers attached to the sides of the roof framing members for 
a minimum distance of 4 feet (1220 mm) on both sides of the fire wall. 

5. For fire walls in existing buildings, additions to existing buildings, or double wall fire walls where half 
the wall is existing, fire wall shall be continuous from foundation to underside of roof sheathing, deck, or 
slab. 
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Glazing 

 
Except as indicated in Section each pane of glazing installed in hazardous locations shall be provided 
with a manufacturer’s designation specifying who applied the designation, designating the type of glass 
and the safety glazing standard with which it complies, which is visible in the final installation. The 
designation shall be acid etched, sandblasted, ceramic-fired, laser etched, embossed, or be of a type 
which once applied cannot be removed without being destroyed. A label shall be permitted in lieu of the 
manufacturer’s designation. 
Impact test. Where required by other sections of the code, glazing shall be tested in accordance with 
CPSC 16 CFR 1201. Glazing shall comply with the test criteria for Category II unless otherwise 
indicated in Table R308.3.1(1). 

 
Hazardous locations. The locations specified below shall be considered specific hazardous locations 
for the purposes of glazing. 

 
Glazing adjacent doors. Glazing in an individual fixed or operable panel adjacent to a door where the 
nearest vertical edge of the glazing is within a 24-inch arc of either vertical edge of the door in a closed 
position and where the bottom exposed edge of the glazing is less than 60 inches above the floor or 
walking surface shall be considered a hazardous location. 
Exceptions: 
1. Decorative glazing. 
2. When there is an intervening wall or other permanent barrier between the door and the glazing. 
3. Glazing in walls on the latch side of and perpendicular to the plane of the door in a closed position. 
4. Where access through the door is to a closet or storage area 3 feet or less in depth. Glazing in this 
application shall comply with the glazing in windows section on next page. 
5. Glazing that is adjacent to the fixed panel of patio doors. 
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Glazing in windows. Glazing in an individual fixed or operable panel that meets all of the following 
conditions shall be considered a hazardous location: 

1. The exposed area of an individual pane is larger than 9 square feet; 
2. The bottom edge of the glazing is less than 18 inches above the floor; 
3. The top edge of the glazing is more than 36 inches above the floor; and 
4. One or more walking surfaces are within 36 inches, measured horizontally and in a straight line, of 

the glazing. 
 

Glazing in doors. Glazing in all fixed and operable panels of swinging, sliding and bi fold doors shall 
be considered a hazardous location. Glazing in an individual fixed or operable panel adjacent to a door 
where the nearest vertical edge of the glazing is within a 24-inch arc of either vertical edge of the door 
in a closed position and where the bottom exposed edge of the glazing is less than 60 inches above the 
floor or walking surface shall be considered a hazardous location. 
Exceptions: 

1. Glazed openings of a size through which a 3-inch-diameter sphere is unable to pass. 
2. Decorative glazing. 
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Glazing adjacent stairs and ramps. Glazing where the bottom exposed edge of the glazing is less than 
36 inches above the plane of the adjacent walking surface of stairways, landings between flights of stairs and 
ramps shall be considered a hazardous location. 
Exceptions: 

1. When a rail is installed on the accessible side(s) of the glazing 34 to 38 inches above the walking surface. 
The rail shall be capable of withstanding a horizontal load of 50 pounds per linear foot without contacting 
the glass and be a minimum of 1-1/2 inches in cross sectional height. 

2. Glazing 36 inches or more measured horizontally from the walking surface. 
 

Glazing adjacent to the bottom stair landing. Glazing adjacent to the landing at the bottom of a stairway 
where the glazing is less than 36 inches above the landing and within 60 inches horizontally of the bottom tread 
shall be considered a hazardous location. 
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Glazing and wet surfaces. Glazing in walls, enclosures or fences containing or facing hot tubs, spas, 
whirlpools, saunas, steam rooms, bathtubs, showers and indoor or outdoor swimming pools where the bottom 
exposed edge of the glazing is less than 60 inches measured vertically above any standing or walking surface 
shall be considered a hazardous location. This shall apply to single glazing and all panes in multiple glazing. 

Exception: Glazing that is more than 60 inches, measured horizontally and in a straight line, from the water’s 
edge of a bathtub, hot tub, spa, whirlpool, or swimming pool. 
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Toilet, Bath and Shower Spaces 
 

Fixtures shall be spaced in accordance with Figure R307.1, and in accordance with the requirements of plumbing 
code. 
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Light/Ventilation, and Heating 
 

Habitable rooms. All habitable rooms shall have an aggregate glazing area of not less than 8 percent of the floor 
area of such rooms. Natural ventilation shall be through windows, doors, louvers or other approved openings to 
the outdoor air. Such openings shall be provided with ready access or shall otherwise be readily controllable by 
the building occupants. The minimum openable area to the outdoors shall be 4 percent of the floor area being 
ventilated. 

Exception:The glazed areas need not be openable where the opening is not an egress window and a whole-
house mechanical ventilation system is installed in accordance with this section. 
 

Adjoining rooms. For the purpose of determining light and ventilation requirements, any room shall be 
considered as a portion of an adjoining room when at least one-half of the area of the common wall is open and 
unobstructed and provides an opening of not less than one-tenth of the floor area of the interior room but not less 
than 25 square feet. 

Exception: Openings required for light and/or ventilation shall be permitted to open into a sunroom with thermal 
isolation or a patio cover, provided that there is an openable area between the adjoining room and the sunroom 
or patio cover of not less than one-tenth of the floor area of the interior room but not less than 20 square feet. 
The minimum openable area to the outdoors shall be based upon the total floor area being ventilated. 
 

Bathrooms. Bathrooms, water closet compartments and other similar rooms shall be provided with aggregate 
glazing area in windows of not less than 3 square feet, one-half of which must be openable. Exception: The 
glazed areas shall not be required where artificial light and a local exhaust system are provided. The minimum 
local exhaust rates shall be determined in accordance with mechanical code.  
 
Exhaust air from the space shall be exhausted directly to the outdoors and shall not go into the attic. 
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Intake openings. Mechanical and gravity outdoor air intake openings shall be located a minimum of 10 
feet from any hazardous or noxious contaminant, such as vents, chimneys, plumbing vents, streets, alleys, 
parking lots and loading docks, except as otherwise specified in this code. Where a source of contaminant is 
located within 10 feet of an intake opening, such opening shall be located a minimum of 3 feet below the 
contaminant source. For the purpose of this section, the exhaust from dwelling unit toilet rooms, bathrooms and 
kitchens shall not be considered as hazardous or noxious. 

 
 

Exhaust openings. Exhaust air shall not be directed onto walkways. 
 

Outside opening protection. Air exhaust and intake openings that terminate outdoors shall be protected with 
corrosion- resistant screens, louvers or grilles having a minimum opening size of 1/4 inch and a maximum 
opening size of 1/2 inch, in any dimension. Openings shall be protected against local weather conditions. Outdoor 
air exhaust and intake openings shall meet the provisions for exterior wall opening protectives in accordance with 
this code. 

 

Required heating. Every dwelling unit shall be provided with heating facilities capable of maintaining a minimum 
room temperature of 68°F at a point 3 feet above the floor and 2 feet from exterior walls in all habitable rooms at 
the design temperature. The installation of one or more portable space heaters shall not be used to achieve 
compliance with this section. 
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Whole-house mechanical ventilation 

 
Mechanical ventilation. Where the air infiltration rate of a dwelling unit is less than 5 air changes per hour, the 
dwelling unit shall be provided with whole-house mechanical ventilation. It is assumed unless proved otherwise by 
a blower door test that air-infiltration is less than 5 air changes per hour. 
 
System design. The whole-house ventilation system shall consist of one or more supply or exhaust fans, or a 
combination of such, and associated ducts and controls. Local exhaust or supply fans are permitted to serve as 
such a system. Outdoor air ducts connected to the return side of an air handler shall be considered to provide 
supply ventilation. 
System controls. The whole-house mechanical ventilation system shall be provided with controls that enable 
manual override. 
Mechanical ventilation rate. The whole house mechanical ventilation system shall provide outdoor air at a 
continuous rate of not less than that determined in accordance with Table M1507.3.3(1). 

Exception: The whole-house mechanical ventilation system is permitted to operate intermittently where the 
system has controls that enable operation for not less than 25-percent of each 4-hour segment and the 
ventilation rate prescribed in Table M1507.3.3(1) is multiplied by the factor determined in accordance with Table 
M1507.3.3(2). 

Local exhaust rates. Local exhaust systems shall be designed to have the capacity to exhaust the minimum air 
flow rate determined in accordance with Table M1507.4. 
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Prescriptive Residential Wood Deck 

 
A deck construction form such as the one below is available in the City Engineering or Finance 
departments and shall be submitted with any building permit that includes deck construction. In addition 
to the information in this section, a good resource is http://www.awc.org/Publications/DCA/DCA6/DCA6-
09.pdf 
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Attention: Verify all building practices with local building departments. 

Decks.com LLC encourages the use of this detail for educational purposes. Decks.

com LLC grants permission to reproduce this document, however, editing the docu-

ment is strictly prohibited.

®

drain

Water Diversion System

Typical Deck Construction Detail
Deck Anatomy

DESIGN LOADS
All decks shall be designed to support a live load of 40 lbs. per square foot and a dead load of 15 lbs. per square foot. 

WOOD REQUIREMENTS
Unless noted otherwise in these details, all framing lumber shall be Southern Pine, Grade #2 or better and shall be pressure treated ACQ or CA-B in accordance 

with American Wood-Preservers’ Association Standards. All lumber in contact with the ground shall be rated as “ground contact”. Please note that not all treated 

lumber is rated for ground contact.

HARDWARE AND FASTENERS
All hardware and fasteners (joist hangers, post anchors, mechanical fasteners, nails, screws, bolts, etc.) shall be galvanized with 1.85 oz/sf of zinc (G-185 Coat-

ing) or shall be stainless steel.  Look for products such as “zmax” from simpson-strong-tie or “triple zinc” from USP.

DECKING REQUIREMENTS
All decking material shall be 2x6 or 5/4 (five-quarter) board. Attach decking to each joist with a minimum of (2) ring shank 8D nails or 2-1/2” wood screws. Deck-

ing may be applied diagonally at a 45 degree angle perpendicular to the joists. Decking composed of foreign lumber, composite, or manufactured materials may 

be substituted only when the product has an approved evaluation report from an accredited testing laboratory. Check with your local building department for 

approved materials or refer to the list of approved decking products. 

Approved composite decking materials list available at: http://www.decks.com/article330.aspx

Sheet: 1 of 10

Date: 9-10-2008 

Copyright: Decks.com LLC

A

B

C

D

I

F

E

G

H

P

J

N
M

O

L

K

LEGEND
	A	 Frost Footing

	B	 Concrete Pier

	C	 Post Base Connector

	D	 Drop Beam

	E	 Existing House Floor 

	F	 Flashing

	G	 1/2” Lag Bolt w/Washers

	H	 Ledger Board

	I	 Blocking	

	J	 Joist

	K	 Decking

	L	 Rim Joist

	M	 4x4 Rail Post

	N	 2x2 Baluster

	O	 Guard Rail

	P	 Rail Top Cap
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GENERAL
Attach the ledger board, which shall be equal to or greater 

than the joist size, to the existing exterior wall in accor-

dance with the Ledger Board to House Band Detail.  When 

attachments are made to the existing house rim board, 

the rim board shall be capable of supporting the new deck. 

If this cannot be verified or the conditions at the existing 

house differ from the details herein, then a free-standing 

deck is required. See sheet 5.

SIDING AND FLASHING
House siding, or the exterior finish system, must be 

removed prior to the installation of the ledger board.  Flash-

ing is required at any ledger board connection to a wall of 

wood framed construction and shall be composed of copper 

(attached with copper nails), stainless steel, UV resistant 

plastic, or galvanized steel coated with G-185 coating.

MANUFACTURED WOOD JOISTS
Many new homes constructed with manufactured wood “I” joists include a 1-1/4” manufactured solid rim board that can support the attachment of a deck.  “ 

However, older homes may be constructed with rim boards that are too thin (less than 1”) to support a deck.  In such cases a free-standing deck is required or 

additional interior blocking is needed. See sheet 5.

PROHIBITED LEDGER ATTACHMENTS
Attachments to the ends of pre-manufactured open web joists, to brick veneers, hollow concrete block walls and house overhangs or bay windows require ad-

ditional engineering design..

Typical Deck Ledger Board Details

Ledger Board To Solid Concrete Foundation Wall

Ledger Board To House Band Detail

Attention: Verify all building practices with local building departments. 

Decks.com LLC encourages the use of this detail for educational purposes. Decks.
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CONCRETE FOUNDATION WALL ATTACHMENT
	•	 Install using 1/2” diameter sleeve anchors with washers.

	•	 Install according to manufacturers’ instructions. 

	•	 1/2 “ sleeve anchors must be embedded 2-1/2” 
minimum. 

	•	 Top of ledger board must be caulked to resist  
corrosion and decay.

 
 

114

http://www.decks.com/article330.aspx
http://Prowoodmicro.com
http://Prowoodmicro.com
http://www.dekdrain.com


Attention: Verify all building practices with local building departments. 

Decks.com LLC encourages the use of this detail for educational purposes. Decks.

com LLC grants permission to reproduce this document, however, editing the docu-

ment is strictly prohibited.

®

drain

Water Diversion System

Ledger Board Fastener Spacing

LEDGER BOARD FASTENERS
The spacing between ledger board fasteners is dependent on the span length 

of the joists. Use the following table to determine fastener spacing and install 

to the configuration in Table 2. All fasteners shall be installed with washers and 

must be thoroughly tightened.  

LAG BOLTS
Lag bolts shall be a minimum 1/2” and installed with washers. Lag bolts must 

be hot-dipped galvanized or stainless steel. Lag bolts must penetrate beyond 

rim board a minimum of 1/2”. 

LAG BOLT INSTALLATION REQUIREMENTS
Each lag bolt shall have pilot holes drilled as follows: 

1) Drill a 1/2” pilot hole in the ledger board.

2) Drill a 5/16” diameter hole into the solid connection material of the  
existing house. 

Do not drill a 1/2” diameter hole into the solid connection material. The threaded 

portion of the lag screw shall be inserted into the pilot hole by turning. Do not 

drive with a hammer. Each lag screw shall be thoroughly tightened.

Typical Deck Ledger Board Details 2
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Table 2: Ledgerboard Fastener Schedule
Joist 
Span

Fastener Spacing, On Center

1/2” Lag Screws WHHB* Thrubolts

0’ - 6’ 30” 16” 36”

6’ - 8’ 23” 12” 36”

8’ - 10’ 18” 10” 34”

10’ - 12’ 15” 8” 29”

12’ - 14’ 13” 7” 24”

14’ - 16’ 11” 6” 21”

16’ - 18’ 10” 5” 19”

Framing Around A Bay Window: Alternative Framing Technique 
Never support deck directly to house 

cantilevers such as door and window bays 

or chimneys. Installing a beam across the 

house cantilever will transfer the load to the 

solid house wall. See beam span chart table 

for beam sizing.

MAX 7-3/4” RISE

*Washer Headed Hardened Bolts
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Lateral Support Of Free Standing Deck

Sway Bracing

Lateral Support of Free Standing Deck
FREE STANDING DECKS
Decks which are free-standing do not utilize the exte-

rior wall of the existing house to support vertical loads; 

instead an additional beam with posts is provided at or 

within 2’ of the existing house.  The associated deck post 

footings must be installed on virgin or compacted soil 

to prevent sinking. Free standing decks greater than 2 

feet above grade shall resist lateral loading and horizontal 

movement by providing diagonal bracing or by attaching 

the deck to the exterior wall of the house.

DIAGONAL BRACING
Provide diagonal bracing both parallel and perpendicular 

to the beam at each post as shown in lateral support of 

free standing deck detail.  When parallel to the beam, the 

bracing shall be bolted to the post at one end and beam 

at the other.  When perpendicular to the beam, the brac-

ing shall be bolted to the post at one end and the joist at 

the other.  When a joist does not align with the bracing lo-

cation, provide blocking between the next adjacent joists.

Attention: Verify all building practices with local building departments. 

Decks.com LLC encourages the use of this detail for educational purposes. Decks.
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SWAY BRACING
All decks using horizontal decking should have a diagonal 

sway brace to prevent racking. Install metal “T Bracing” 

diagonally across the top of joists or fasten a diagonal deck 

board below the deck frame decks using diagonal decking 

do not require sway bracing
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Cantilevered Beam Detail

OPTION A
(3) 8D Toe Nailed, (2 on one side, 1 on the other.)

OPTION B
Mechanical fastener or hurricane clip.

OPTION C
Joist hanger top of beam and joist must be at same elevation.

Deck Beam and Joist Details
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Table 3: BEAM SIZE
POST SPACING

4 5 6 7 8 9 10 11 12 13 14

JO
IS

T 
LE

N
G

TH

6’ Southern Pine 1-2x6 1-2x6 1-2x6 2-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x10
Ponderosa Pine 1-2x6 1-2x6 2-2x8 2-2x8 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 2-2x12 3-2x10

7’ Southern Pine 1-2x6 1-2x6 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x10 2-2x12
Ponderosa Pine 1-2x6 1-2x6 1-2x8 2-2x8 2-2x8 2-2x10 2-2x10 2-2x10 2-2x12 3-2x10 3-2x10

8’ Southern Pine 1-2x6 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 2-2x12
Ponderosa Pine 1-2x6 2-2x6 2-2x8 2-2x8 2-2x8 2-2x10 2-2x10 2-2x10 3-2x10 3-2x10 3-2x12

9’ Southern Pine 1-2x6 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 2-2x12 3-2x10
Ponderosa Pine 1-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x10 3-2x10 3-2x10 3-2x12 3-2x12

10’ Southern Pine 1-2x6 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x12 2-2x12 3-2x10 3-2x10
Ponderosa Pine 1-2x6 1-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 3-2x10 3-2x12 3-2x12 Eng Bm

11’ Southern Pine 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 2-2x12 3-2x10 3-2x12
Ponderosa Pine 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x12 2-2x12 3-2x10 3-2x12 3-2x12 Eng Bm

12’ Southern Pine 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 3-2x10 3-2x10 3-2x12
Ponderosa Pine 2-2x6 2-2x6 2-2x8 2-2x10 2-2x10 2-2x12 2-2x12 3-2x12 3-2x12 Eng Bm Eng Bm

13’ Southern Pine 1-2x6 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x10 2-2x12 3-2x10 3-2x12 3-2x12
Ponderosa Pine 2-2x6 2-2x6 2-2x8 2-2x10 2-2x12 2-2x12 2-2x12 3-2x12 3-2x12 Eng Bm Eng Bm

14’ Southern Pine 1-2x6 2-2x6 2-2x6 2-2x8 2-2x10 2-2x10 2-2x12 3-2x10 3-2x12 3-2x12 3-2x12
Ponderosa Pine 2-2x6 2-2x8 2-2x8 2-2x10 2-2x12 3-2x10 3-2x12 3-2x12 Eng Bm Eng Bm Eng Bm

15’ Southern Pine 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x12 2-2x12 3-2x10 3-2x12 3-2x12 Eng Bm
Ponderosa Pine 2-2x6 2-2x8 2-2x8 2-2x10 3-2x10 3-2x10 3-2x12 3-2x12 Eng Bm Eng Bm Eng Bm

16’ Southern Pine 2-2x6 2-2x6 2-2x8 2-2x8 2-2x10 2-2x12 2-2x12 3-2x10 3-2x12 3-2x12 Eng Bm
Ponderosa Pine 2-2x6 2-2x8 2-2x10 2-2x10 3-2x10 3-2x10 3-2x12 3-2x12 Eng Bm Eng Bm Eng Bm

Joist To Beam Connection Detail

BEAM SIZING
Based on No. 2 or better Ponderosa and Southern Pine. (treated for weather and/or ground contact)

2’ maximum cantilever - 6’ minimum joist span for cantilever decks.
Table 4: JOIST SIZE

PONDEROSA PINE SOUTHERN PINE WESTERN CEDAR

12” O.C. 16” O.C. 24” O.C. 12” O.C. 16” O.C. 24” O.C. 12” O.C. 16” O.C. 24” O.C.

2x6 9’-2” 8’-4” 7’ 10’-9” 9’-9” 8’-6” 9’-2” 8’-4” 7’-3”

2x8 12’-1” 10’-10” 8’-10” 14’-2” 12’-10” 11’ 12’-1” 11’ 9’-2”

2x10 15’-4” 13’-3” 10’-10” 18’ 16’-1” 13’-5” 15’-5” 13’-9” 11’-3”

2x12 17’-9” 15’-5” 12’-7” 21’-9” 19’ 15’-4” 18’-5” 16’ 13’

Joist sections cantilevered over beams must be calculated as (2X Length) for beam sizing. See cantilevered beam detail: 2A  +  B  = Total Joist Length

Based on no. 2 or better wood grades. (design load = 40 lbs live load + 10 lbs dead load, deflection l/360) 

A B C

A
B
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Beam Nailing And Post Notch Detail
POST REQUIREMENTS
All deck support posts shall be 6x6, and the maximum 

height shall be 14’-0”.

BEARING
Beams shall have a minimum 1-1/2” solid bearing on top 

of support posts.

Recommended: nail beams with (5) 2 1/2 framing nails 

spaced every 16” on center from front and back. 

Required: 16D (3-1/2”) at 16” on center along each edge.

Post and Beam Detail

45 Degree “Clipped Corner” Framing Post And Beam Connection Detail

Multilevel Deck: Compound Post Connection Detail

A	 Interior mounted rail post lag bolted to deck rim

B	 Post beam connector

C	 Corner support post to provide full bearing support 
to both sides of 45 degree beam

A	 Post notch.

B	 Maximum 1” lateral beam overhand of support post.

C	 Deck beam set on notched 6x6 post and through 
bolted with (2) 1/2” bolts with washers.

D	 6x6 support post.

E	 Concealed joist hanger.

F	 2x6 post cleat bolted to side of 6x6 post to extend 
beam bearing.
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Notch post to attach beam 

with 2 carriage bolts.

 
 

118

http://www.decks.com/article330.aspx
http://Prowoodmicro.com
http://Prowoodmicro.com
http://www.dekdrain.com


Attention: Verify all building practices with local building departments. 

Decks.com LLC encourages the use of this detail for educational purposes. Decks.

com LLC grants permission to reproduce this document, however, editing the docu-

ment is strictly prohibited.

®

drain

Water Diversion System

Typical Stair Detail
Typical Stair Detail

STAIR TOLERANCES
Maximum 4” opening at risers greater than 30” above grade. Minimum stair 

width is 36”. Maximum rise is 7-3/4”.  Minimum recommended rise is 4”.  Mini-

mum tread depth is 10”. Largest tread width or riser height shall not exceed 

the smallest by more than 3/8”. Maximum 4” opening at risers greater than 

30” above grade.

STAIR STRINGERS
All stringers shall be 2x12 Southern Pine.  Stair stringer spacing is 16” O.C. typi-

cal for 5/4x6 wood treads. Verify stair stringer spacing for composite stair treads. 

STAIRWAY ILLUMINATION
All exterior stairways shall be illuminated at the top landing to the stairway.  

Illumination shall be controlled from inside the dwelling or automatically 

activated.

HEADROOM
Stairs shall be provided with a minimum of 6’-8” headroom clearance.  The 

clearance shall be measured from the nosing of the treads to the ceiling or 

soffit directly above that line.

STAIR GUARD RAIL REQUIREMENTS 
Guards are required on the side(s) of stairs with a total rise of more than 30” 

above the floor or grade below. Guards on stairs must be not less than 34” 

high measured from the nosing of the treads. All required guard rails must 

have intermediate rails or decorative pattern such that a 4 3/8” diameter 

sphere will not pass through except that the triangular space formed by the 

bottom of the guard rail. The stair tread, and stair riser may be such that a 6” 

diameter sphere will not pass through.

Guard rails must be designed to support a 200 lb. load applied in any direction 

at any point along the top of the guard rail.

GRIPPABLE HANDRAIL
The top of the handrail shall not be placed less than 34” or more than 38” 

above the nosing of the treads.  The handgrip shall have a smooth surface with 

no sharp corners. Handrails shall be continuous the full length of the stairs 

and returned to posts or wall at the ends.  The handgrip portion of the handrail 

shall not be less than 1-1/4” or more than 2-5/8” and shall provide a grippable 

surface. There are many acceptable styles of handrails that meet the minimum 

requirements.  Consult your local building department.
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A LEGEND
	A	 Grippable Handrail

	B	 4-3/8” Max. Sphere

	C	 6” Max. Sphere

	D	 Stair landing: 3’x3’ minimum landing at bottom of stairs. Flat 
ground may qualify.

	E	 Stair tread: Minimum tread depth is 10”.

	F	 Stair riser: Maximum rise: 7-3/4”, recommended minimum rise: 4”.

	G	 36” minimum stair width

	H	 34” - 38” guard rail height above stair nosing

B

C

D

H

G

E
F

Stringer Detail
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Stair Stringer Attachment Detail: Reverse View
A	 Deck rim joist.

B	 Attach stair guard rail 4x4 posts to stair stringers with 
(2) 1/2” lag bolts with washers.

C	 2x4 Bottom plate extends deck rim to bottom of 
stair stringer connection.

D	 Mechanical connection strap tie forms continu-
ous positive connection between rim, plate, stair 
stringer.

E	 2x12 stair stringer.

Typical Stair Attachment Detail

Stair Stringer Attachment Detail: Front View

Cascading Stair Detail

A	 Deck rim joist.

B	 Outside stair stringers attached to guard rail 
4x4 posts with (2) 1/2” lag bolts with washers.

C	 Stair stringer fastened to deck frame with joist 
hanger or equivalent positive connection.

D	 2x4 bottom plate extends deck rim to bottom 
of stair stringer connection.

E	 2x12 stair stringer.

A	 2x4 bottom plate extends deck rim to bottom of 
stair stringer connection.

B	 Stair stringer fastened to deck rim with joist hanger 
or equivalent positive connection.

C	 2x12 stringer spaced 16” O.C.

D	 Recommended 2 - 2x8 base header must be .60 RET 
treated rated for ground contact

E	 Install blocking to support decking seams.

F	 Footing recommended stair may rest on landscaping.

Stairs may rest on landscaping. 

Not all composite decking materials are approved for use 

on stairs.
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Guard Post to Outside Rim Joist Attachment Detail

Typical Guard Rail Detail
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Guard Post to Inside Rim Joist Attachment  Detail

GUARD RAIL REQUIREMENTS
All decks greater than 30” above grade are required to have a guard rail.  If your are providing a guard rail when one is not required, it should still meet these 

requirements.  All guard rails shall be constructed in strict conformance with the following details.  Any pre-fabricated wood, composite, or metal manufactured 

rail system must be approved by your local building department.

ATTENTION
Do not notch guard rail posts at deck connection. Do not bolt through the top or bottom 1-1/2” of deck joists or beams.

Guard Rail Detail
A	 4x4 Rail post typical do not notch.

B	 6’0” maximum rail post spacing.

C	 2x6 or 5/4 board rail cap.

D	 2x2 rail picket, typical.

E	 2x4 top and bottom. Attach to guard post with 2 
- 16D nails on inside face.

F	 Openings shall not allow the passage of a 4”  
diameter sphere.

G	 Attach pickets at top and bottom with 2 1/2”  
wood screw of 2 - 10D or 12D spiral shank nails.

H	 2 1/2” diameter thru-bolts and washers.

I		 36” minimum rail height.

A

B
C

D

F

E

G

H

I

A	 Install 4x4 guard rail post flush to outside of rim joist with (2) 1/2” lag 
bolts with washers.

B	 Install 2 guard rail posts for 90 degree corners when attaching guard  
rails to outside of deck rim.

A	 Install bracing for added rim strength to stiffen guard rails

B	 Install 1 corner guard rail post when attaching guard rails to inside of 
deck rim before decking is installed.

A

B A

B
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For assistance filling out this form and for deck information please visit 
www.cityofmadisonsd.com. On the home page you will; 
- Click on City Departments (left side of page). 
- Under City Departments click Engineering. 
- Click the link for Building Permits and Inspections. 
- Click on Deck Construction Guide. 
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For assistance filling out this form and for deck information please visit 
www.cityofmadisonsd.com. On the home page you will; 
- Click on City Departments (left side of page). 
- Under City Departments click Engineering. 
- Click the link for Building Permits and Inspections. 
- Click on Deck Construction Guide. 
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