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This book is provided to help answer questions that you may have regarding residential building
codes within the City of Madison. It is not intended to answer all questions that may arise on any
given project, but to serve as a guideline and reference. 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

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{(\“S} 256-7514 (f)“‘-)} 256-7511 I’I‘”J
www.cityofmadisonsd.com
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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
$25.00 for the first $1,000.00 plus $9.00 for each additional
$1,001.00 - $25,000.00 $1,000.00 to and including $25,000.00
$241.00 for the first $25,000.00 plus $6.50 for each additional
$25,001.00 - $50,000.00 $1000.00 to and including $50,000.00
$403.50 for the first $50,000.00 plus $4.50 for each additional
$50,001.00 - $100,000.00 $1000.00 to and including $100,000.00
$628.50 for the first $100,000.00 plus $3.50 for each additional
$100,001.00 - $500,000.00 $1000.00 to and including $500,000.00
$2028.50 for the first $500,000.00 plus $3.00 for each additional
$500.001.00 - $1,000,000.00 $1000.00 to and including $1,000,000.00
$3528.50 for the first $1,000,000.00 plus $2.00 for each additional
$1,000,001.00 and up $1000.00 thereafter
Flat fees:
Non-like roofing only $20.00
Non-like siding only $20.00
Demolition $10.00
Manufactured Homes on rental lots $25.00

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.
City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
(605) 256-7514 « (605) 256-7511(Fax)
www.cityofmad?jsonsd.com
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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.

v' 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.

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

v" 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.

v 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.

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

v 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.

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
www.cityofmadisonsd.com
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Climatic and Geographic Design Criteria

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

>

VVVYVYVVVVY

A\ 74

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®: 90 mph

Topographic effects: No

Seismic Design Category": A

Weathering®: Severe

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

Termite®: Slight to Moderate

Winter Design Temperature®: -11.5 Degrees Fahrenheit

Ice Barrier Underlayment Requirement: Yes

Flood Hazards®: 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": 3,000

Mean Annual Temperature’: 46 degrees Fahrenheit
a0

Tor SI: 1 foot = 3048 men, | posnd per square foot = 0.0475 kP

FIGURE R301.2{5}—cominued
GROUND SNOW LOALS, B FOR THE UNITED STATES (LM

2012 INTERNATIONAL RESIDENTIAL CODE®

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
(605) 256-7514 « (605) 256-7511(Fax)
www.cityofmadisonsd.com
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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

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
www.cityofmadisonsd.com
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E’:’?‘g ICC EVALUATION

SERVICE

ICC-ES Evaluation Report

Most Widely Accepted and Trusted

ESR-1771
Reissued Augusl 1, 2013
This reporf is subject lo renewal Sepfember 1, 2014,

www.icc-es.org | (800) 423-B587 | (562) 699-0543

A Subsidiary of the Infemational Code Council®

DIVISION: 03 00 00—CONCRETE
Section: 03 16 M0—Concrele Anchors

REPORT HOLDER:

SIMPSON STRONG-TIE COMPANY INC,
5856 WEST LAS POSITAS BOULEVARD
PLEASANTON, CALIFORMIA 94588
(925)560-9000

www.strongtie.com

EVALUATION SUBJECT:

SIMPSON STRONG-TIE® STRONG-BOLT® WEDGE
ANCHOR FOR CRACKED AND UNCRACKED CONCRETE

1.0 EVALUATION SCOPE
Compliance with the following codes:
m 2012, 2000, 2006, 2003 intemationsl Buiding Code®
(IBC)
w2013, 2008, 2006, 2003 Infarnational Rasidential Coda®
(IRC)

Properies evaluated:
Structural
2.0 USES

The Simpson Strong-Tie® Strong-Bol™ wedge anchor is
used to resist statc, wind and selsmic tension and shear
Imads in cracked and uncrackad normal-waight concrete
and sand-lightweight concrete membars having a spacified
compressive strength, F. of 2500 psi 1o 8500 psi (17,2
MPa o 58.6 MPa).

The Strong-Boli® compliss with Section 1909 of the 2012
IBC, Section 1912 of the 200% and 2006 IBC, and Section
1913 of the 2003 IBC, The anchors are an alternative to
casl-in-place anchors described in Seclion 1908 of the
2012 |BC, Sections 1911 of the 2008 I1BC and 2006 1BC,
and Seclions 1812 of the 2003 IBC. The anchors may aksa
be used where an engineersd design is submitted in
accordance with Section R201.1.3 of the IRC.

3.0 DESCRIPTION
A Slrﬂnq-Bult":

Strong-Bol® anchors are torque-controlled mechanical
pxpansion @nchors consisting of am  anchor  body,
expansion clip, nut, and washer. A typical anchor is shawn
in Figure 1. The fa-inch-, *leinch-, and *e-Inch-diameter
{127 mm, 159 mm, and 191 mm) anchor bodies are
manufaciured from carbon steel conforming to SAE J403,
Grade 1030 1o 1035 The i-inch-diameter (254 mm)

anchor body is manufactured from carbon steel confarming
to SAE J403 Grade 12L14. The anchor bodies are zinc
plated in accordance with ASTM BE33, SC1, Type (Il The
expansion cip |5 fabricated fram ASTM A240, Grada 316,
stainless steel. The washear conforms 1o ASTM FE44, The
hax nut conforms o ASTM AS63, Grade A,

The anchor bady has a tapared mandrel formed on the
installed end of the anchor and a threaded section at the
opposite end. The taper of the mandrel increases in
diameter toward the installed end of the anchar. The three-
segment expansion clip wraps around the tapsred
mandrel, Bafore installation, this expansion clip is free to
rotate about the marndrel. The anchor is installed in a
predrlled hoda, When the anchor & set using an applisd
torgue to the hex nut, the mandrel & drawn indo Uhe
axpansion ¢lip, which engages the drilled hole and
tramsfers the load fo the base materal. Pertinent
dimeensions are as set forth in Tabks 1

3.2 Concrete:

Mormalweight and  sanddightwalght concrete  must
conform to Sections 1903 and 1905 of tha IBC, as
applicable.

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

411 General: Deslgn srength of anchors complying
with the 2012 and 2003 IBC, as wall as Section R301.1.3
of tha 2012 and 2003 IRC must be determined in
accordance with ACI 318-11 Appendix D and this repart.

Design strangth of anchors com plying with the 2008 IBC
and Section R301.1.3 of the 2009 IRC must be in
accordancs with ACI 318-08 Appendix D and this report.

Deasign strangth of anchors complying with the 2006 IBC
as well &5 Section R301.1.3 of the 2006 IRC must be
datermined in accordance with ACI 318-05 Appendix D
and this report

Design paramelers provided in Tables 2 and 3 and
referancas to ACI 318 are based on the 2012 1BC {ACH
318-11) unless noted otherwise in Sections 4.1.1 through
4.1.12 of this report. The strength design of anchors must
comply with AGE 318 D41, except as required in ACH 318
0.3.3. A design example in accordance with the 2009 IBG
is given in Figura 4 of this repor

Strength reduction faclors, ¢ as given in ACI 318-11
043, must be used for load combinations calculaled in
aocordance with Section 1606.2.1 of the IBC, or Section
9.2 of ACI 31B. Strength raduction factors, ¢ a3 given in
ACE 318-11 D44 must be used for load combinations
calewlated in accordance with Appendix C of ACI 318,

JCC-ES Frotvwanan Ruporis are st i be contmd @ ropresenting aerthelics or auy offer aftedetes mor sprec oty addeessd, o are they i be consirued
s evpelovene e oyl e et af Uhe Fepost o @ pecommemdann far i wee Teone feonm wassemty by 100 Evalanten Seeviee, LEC, exprens or fmplied, ne
for ooy fingfusg o ootasr manier i s Fepovd oF ax fo auy prodm covered By e ropost

Copyrght & 2013

Page {1 of 10
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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

_______________________________________ -
| |
| |
| |
} o NQ prescribed slope :
} g 7 6" fall (5%) Concrete :
| s \\T =l Tz% patio 10 ft. |
1 O
‘ \ =1 slope - |
| |
| -— |
| \ 6 fall (5%) |
[t - |
Y |
| . |
| \ - |
[ |
- !
| |
N et L | |
| / { 9‘ 29, l & I
\ f N — |
| N o
oy — 6" fall (5%) slopey *I |
} Concrete :
| driveway |
| |
O _

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.

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
www.cityofmadisonsd.com
8
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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.

tFSD‘

Actessary builldings
! separafion

| 1
FSD: Fira separalion
distance

rated

required

5 it or greater

Fire resistance 41

rating not roquired

MNa rninnmunl

1

requirements
¢ M fire raslstanos

construction \

dfttoless than 5t

~—— Unprotected openings
parmitted but limited
to 25% of wall area

I
Less than 3 fi
‘ One-hour fire — 7
rasielance rated
| wealls
" |
1 o
| If less than 3 ft., _— _ | =—No openings
ire resistance rating i rmitted
] gwsun.‘. hqard net required i pe
protection is e
Unlimited required for / .
1 araa garage i
L ., el - .
. Mo limitation on openings
oL P“H'C1""a1" at 90° to property line
|
PL
TABLE RAG2.1(1
EXTERIOR WALL
RINIMUM MINIFUM FIRE
EXTERIOR WALL ELEMENT FIRE-RESISTANCE RATING SEPARATION DISTANCE
1 hour—tested In accordance with ASTME 119 -
Walls Fire-resistance rated or UL 253 with exposure from both sides =2 feet
Mot fire-resistance rated 0 hours =5 feet
Profecti Fire-resistance rated 1 hour on the underside 2 2 feet to = & feet
ojections —
! Mt fire-resistance ratesd 0 hours 25 feet
Maot allowed N/A = 3 feet
Openings in walls 25% maximum of wall area 0 hours 3 feet
Unlimited 0 hours 5 feet
Comply with Section R302 .4 = i feet
Penetrations All —
Mone required 5 feet

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
mvw.cityofmadgisonsd.com
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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 /ot 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.

> Inlieu 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.

TABLE Rd01.4.1
PRESUMPTIVE LOAD-BEARIMNG VALUES OF
FOUNDATION MATERIALS®

LOAD-BEARING
CLASS OF MATERIAL PRESSURE
[pounds per square foot)

Crystalline bedrock 12000
Sedimentary ard follated rock 4,000
Samdy gravel and/or gravel 1GW and GFP) 2,000
Sard, silty sand, clayey sand, silty gravel
and clayey gravel (SW, 5P, SM. 5C, GM 2,000
and GC)
Clay, sandy clav, silty clay, clayey silt. silt 500
and sandy =it (CL., ML, MH and CH) :
City of Madison
PO Box 308 + 116 W, Center Street + Madison, SD 57042

{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
www.cityofmadisonsd.com
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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.

] PRESSURE-PRESERVATIVE TREATED
FLOOR JOIST FIELD-APPLIED 2 = & IN. TOF PLATE
|
X E:% i / FLASHING
__% [ \3 /2 ® & IN. TOP PLATE
| — =k
=
= B IN. MIN.
—
— I
18 IN. MIN. = jﬂi-\h—,?f,_ _ FINISH GRADE SLOPE 1, IN.
— L O Re” PERFOOT, MIN.6 FT FROM
= AP S N, s i, WALL
WS A Y A NN A N
& MIL POLYETHYLENE FILM t:‘ij Gt 4127 sy 4~ PRESSURE-PRESERVATIVE
- NS A P ST TREATED 2 = & IN. STUD WALL
TR0 N A I N LT O A0
AN A SN AT A NN SN A -
fetrean R A PRESSURE-PRESERVATIVE
SN NN A R A AN NS st ] T TREATED PLYWOOD
ST AN AL R AN N SRR e | (SEE TAELE R404.2.3)
WAL NN AN b7 o, A A |
‘:‘)\ {{{./"},?\K{f }‘\,}v{:&: NN NN A |
\{.( DR IR R G dae f— PRESSURE-PRESERVATIVE
&M N AR A \\\Q-E._MJ%W:\\\ | TREATED 2 = & IN. BOTTOM PLATE
: [ A S G N e NN N
¥ N LI L W= A ML [
b me D At g e e T PRESSURE-PRESERVATIVE
ﬁ}};_\\i{w .",.. o " eora o | TREATED 2 x 8 IN. FOOTING PLATE
/ AN BIN. 4N BELOW FROST LINE
6 IN. GRAVEL OR CRUSHED STOME
(SEE SECTION R403.2) e (NOMINAL .
DIMENSIONS)

For S 1inch = 254 mm. 1 foot = 304.8 mm. 1 mdl = 0.0254 mm.

FIGURE RA03.1(3)
PERMANENT WOOD FOUNDATION CRAWL SPACE SECTION

2012 INTERNATIONAL RESIDENTIAL CODE® T
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Wood foundations cont.

FOUNDATIONS

[C] PRESSURE-PRESERVATIVE TREATED

i

=
% FLASHING

=1
[ 2 # B IN. STUD WALL INSULATED

= A% APPROPRIATE AND WARM SIDE
FIELD-APPLIED 2 = & IN. TOP F'LATEE'/ VAPOR BARRIER

2 % 6 IN. TOP PLAT

_/ZIN.AIRGAF"

1IN, THICK PRESSURE-PRESERVATIVE
TREATED LUMBER OR PLYWOOD STRIP
FROTECTING TOP OF POLYETHYLENE FILM

PRESSURE-PRESERVATIVE
TREATED PLYWOOD
NN ST N 2 (SEE TABLE R404.2.3)

PR

s I PR R A
E NN N A AT

4 FT (MAX. BACKFILL) NN NN TR A )

LA NN A N
S N N

& MIL POLYETHYLENE FILM

& MILPOLYETHYLENE FILM
CON CRUSHED STONE OR

N GRAVEL BACKFILL

SN ’ |
i .ff{r E‘IK'} FINISH GRADE SLOFE V3 IN,
oD | 44, FPER FOOT, MIN. 6 FT FROM
e SRR e WALL

B Al a0 |

MIN. 3.5 IN, CONCRETE SLAB WITH—— [T o0 % 0 5780,
VAPOR BARRIER AND OPTIONAL s & 40 o 10, 0o i3

L ] ] A = "
11N SCREED BOARD Bt Theat P qap)ie=ila ﬁ%f— PRESSURE-PRESERVATIVE
A e B0, B aa0 Bo g n(a 1 #s% | TREATED 2 = 6 IN. BOTTOM PLATE
L T PO g el ] o, |
gae Vo) ot n e e bane | i e |
8N — PRESSURE-PRESERVATIVE
& N, TREATED 2 = B IN. FOOTING PLATE
4 IN. GRAVEL OR CRUSHED 16 IM. -

STOME FILL UNDER FLOOR
(SEE SECTION R402.2)

For 51: 1 inch = 25.4 mm. | foot = 34.8 mm, 1 mil = 0.0254.

FIGURE R403.1(2)
PERMANENT WOOD FOUNDATION BASEMENT WALL SECTION

6 2012 INTERMATIONAL RESIDENTIAL CODE"
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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.

TABLE R402.2
MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE

MINIMUM SPECIFIED COMPRESSIVE STRENGTH® ()
TYPE OR LOCATION OF CONCRETE CONSTRUCTION ‘Weathering Potentlal®
Negliglble Moderata Severs
Basement walls, foundations and other concrete not exposed to the weather 2,500 2,500 2.500°
Easement slabs and interior slabs on grade, except garage floor slabs 2,500 2,500 2,500
Easement walls, foundation walls. exterior walls and other vertical concrete -
wiork exposed to the weather 2,500 3.000¢ 3.000¢
Egahes. carpaort slabs and steps exposed to the weather, and garage floor 2500 3,000 = 3,500

For 51 1 pound per square inch = 6805 kPa.

a. Strength at 28 days psl.

b, e Table RA012(1) for weathering potential,

c. Concete in these localions that may be subject to freezing and thawing during construction shall be air-entrained concrets in accordance with Footnote d.

d. Concrete shall be air-entrained. Total air content {percent by wolume of concrete) shall be not less than 5 percent or more than 7 percent.

e, See Section R402.2 for maxdmum cementitious materials content.

f. Forgarage flooms with a steel-troweled finish. reduction of the total ar content (percent by valume of concrete) to not less than 3 percent is permitied if the
specd fied compressive strength of the concrete s increasad o not less than 4,000 ped

14 2012 INTERMATIONAL RESIDENTIAL CODE®

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 Il 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.

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{(\“S} 256-7514 (f)“‘-)} 256-7511 I’I‘”J
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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.

TAELE R403.1 BEARING WALL
MINIMUM WIDTH OF CONCRETE, 35 IN. MIN \E
PRECAST OR MASONRY FOOTINGS (inches)®

LOADLEEARING VALUE OF SOIL (psf) o SRE
1,500 | 2,000 | 3,000 | 2 4,000 o
Caonventlonal Ilght-l'rame constructlon
!
1-story 12 12 12 12 INTERIOR
- MR ITHIC SLABE WITH
Z-story 15 12 12 12 le—w—] INTEGRAL FOOTING
Y-story 21 17 12 12
4-Inch Brick venser over ||I;|'|t Trames or 2Inch hollow concrats masanry _
351N MIN
L-story 12 1z 1z 1z _l | 7 INTERIOR
2-stary 21 16 12 12 i S
L-stary 12 24 16 12
2-inch solld of fully grouted masonry
1-stary 16 12 12 12
Z-sory 2 21 14 12
A-story 42 32 21 16 S N
al . e vt "
|-— w—-l l-— W—-l
GROUND SUPPORT SLAB BASEMENT OR CRAWL SPACE
WITH MASONRY WaLL WITH MASONRAY WALL AND
AND SFREAD FOOTING SPREAD FOOTIMNG
=i A
- -[[-%] mrErioR — INTEAICA
) T T ] - vl
i T 2
B 4L
L T
RACN RN
. i T e
|-—'.r.'——| N,
BASEMENT OR CRAWL SPACE BASEMENT OR CRAWL SPACE
WITH CONCRETE WALL AND WWITH FOUMDATION WALL
SPREAD FOOTING BEARIMG DIRECTLY OM SCIL

FIGURE RA03.1(1)
COMNCRETE AND MASONRY FOUNDATION DETAILS

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.
City of Madison )
PO Box 308 « 116 W. Center Street «+ Madison, SD 57042
(605) 256-7514 « (605) 256-7511(Fax)
www.cityofmadisonsd.com
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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.

Foundation
anchor balts,

Lowel
Top of ) | \

 Foundation wall £

AR

Spraad footing 10

q —

Maximum 10% slope
bottom of footing

Stap footings requirad where bottom of
footing would othenwise slope more than 10%:

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).

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
mvw.cityofmaﬁlésonsd.com
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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:

. Design loading as applicable;

. Footing design and material;

. Concentrated loads and their points of application;

. Soil bearing capacity;

. Maximum allowable total uniform load;

. Seismic design category; and

. Basic wind speed.

NOoO O~ WN =

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

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
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Poured Concrete Foundation

Grade to be a minimum of 6" —
below bottom of siding.

Slope 1/2" per foot for

6 feet minimum. |

Waterproofing or — 7

damproaofing required

_~—Redwood or treated sill plate.

__——1/2" diameter x 10" Anchor Bolt @ 6' o.c.

12" from corners embedded 7" minimum.

Wall Size 8 inches 10 inches 12 inches
Footing 8" x 16" 10" x 20" 12" x 24"

Vertical Reinforcing:
8" Wall - #4 rebar every 4 feet on center

Horizontal Reinforcing:

City of Madison

PO Box 308 « 116 W. Center Street
www.cityofmadisonsd.com

#4 rebar every 2 feet on center, first row

shall be 1 foot above footing then 2 feet on
center leaving the top bar 1 foot away from
the top of the wall. However, rebar should be
placed below windows to insure continuity. All
rebar shall have a minimum 2" cover.

2 (two) #4 Rebar Continuous Through Footing
with 15" lap. There must be a minimum of two
ties per lap. Corners must be lapped a minimum
of 24"

All footings to be located on undisturbed soil or
engineered fill. 42" frostline minimum,

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.

» Madison, SD 57042
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Block Wall Foundation

Grade to be a minimum of 6" —
below bottom of siding.
Slope 1/2" per foot for |
6 feet minimum. |

Waterproofing or —

damproofing required

. L
=2 x W~

Redwood or treated sill plate.

_——1/2" diameter x 10" Anchor Bolt @ 6' o.c.

12" from corners embedded 7" minimum.

10 inches 12 inches
10" x 20" 12" x 24"

Wall Size 8 inches
Footing 8"x 16"

Vertical Reinforcing:

8" Block - #4 rebar with a filled
core every 4 feet on center

10" Block - #4 rebar with a filled
core every 6 feet on center

12" Block - #4 rebar with a filled
core every 8 feet on center

Horizontal Reinforcing:

Bond beam with one #4 rebar continuous
below windows and at the top of the wall.

2 (two) #4 Rebar Continuous Through Footing
with 15" lap. There must be a minimum of two
ties per lap. Corners must be lapped a minimum
of 24"

All footlngs to be located on undlsturbed soll or
engineered fill. 42" frostline minimum.

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.

City of Madison

PO Box 308 « 116 W. Center Street
www.cityofmadisonsd.com

» Madison, SD 57042



MADISON

Engrneermg Dcp(u‘rmenr

"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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©
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o
[}
5 D fing/Waterproofl
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© Membrane S N
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Grade — —| L% +| Building Paper over
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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:

. Two-ply hot-mopped felts.

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

. Six-mil (0.15 mm) polyvinyl chloride.

. Six-mil (0.15 mm) polyethylene.

. Forty-mil (1 mm) polymer-modified asphalt.

. Sixty-mil (1.5 mm) flexible polymer cement.

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

. 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.

oNO O WN =
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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.

I
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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

City of Madison
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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 | 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 | 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.

City of Madison
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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.

SUBFLOOR OR
STUDS FLOGIR SHEATHING- JOISTS-5EE TABLES
it SEE SECGTION RS04 /){R‘.’ﬂ!] 11} AND REI2.2.1032)

FLATE

A
/ J// SILL PLATE
OFTIONAL FIMISH
FLOOR
GIRDER-SEE TABLES
RBOZ. 1] AND RBOZ 52
BAMD, RIM SR
HEADER JCAST
Z M CLEARANCE =
SEE SECTHON
R1001 11
L]
I HEADER-DOLELE IF
I MORE THAN 4 FT E8PAN
FIREPLACE 1
H USE HAMGER IF HEADER
! ;. .
soLID 1]
BLOCKING-SEE
SECTION sz.r\ LAP JEHST 3 1N, NIN, OF
SPLICE-SEE SECTION
REAZE | _
SILL PLATE 1
N n
FOUNDATION BRICGIMNG EETWEEN
\ JCISTE-SEE SECTION
REOET A
[
1
| |D Ol | PROVESION FOR FIPES
AN VENTS
|
|

DOUBLE MOSTS UNDER BEARING
PARTITIONS. IF JOISTS ARE
SEPARRATED FOR FIFES. BLOCK
AFT ON CENTER MAXIMLRA

linch= 25.4 mm, 1 foot = 304.8 mm.

FIGURE RE0Z.2
FLOOR CONSTRUCTION
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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

TABLE R502.2.1(2)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential living areas, live load = 40 psf, LiA = 360)*®

DEAD LOAD = 10 psf DEAD LOAD = 20 psf

SF-'I.E-!CSI’LG SPECIES AND GRADE Tuh 2«8 2% 10 2u12 2ub | 2xl 2«10 2x12

inches) Mazimurm foar jolst spans

it =) {ft- In) - 1n.) i - ) it = Inj - n) - .y = In)

Deouglas fir-larch | 55 114 15-0 18-1 233 114 150 15-1 233
Diouglas fir-larch | #1 1011 14-5 18-5 22- 10-11 14-2 174 -1
Diouglas fir-larch | #2 109 14-2 17-9 207 106 13-3 16-3 18-10
Douglas fir-larch | #3 5-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Hem-fir 55 109 14-2 18-0 21-11 10-9 14-2 18-0 21-11
Hem-fir &l 106 13-10 17-8 216 10-6 13-10 16-11 19-7
Hem-fir #2 10-0 13-2 16-10 20-4 10-0 13-1 16-0 18-

12 Hem-fir #3 53-8 11-0 13-5 15-7 T-11 10-0 12-3 14-3
Southem pine 55 11-2 14-3 13-0 22-10 11-2 14-8 18-9 22-10
Southern pine #l 1011 14-5 18-5 22-5 10-11 14-5 18-5 22-5
Southem pine #2 104 14-2 18-0 21-0 109 14-2 16-11 10-10
Sauthemn pine #3 0-4 11-11 14-0 16-8 &6 10-10 12-10 15-3
Spruce-pine-fir 55 10-6 13-10 17-8 21-6 10-6 13-10 17-8 21-6
Spruce-pine-fir #l 10-3 13-6 17-3 20-7 10-3 13-3 16-3 18-10
Spruce-pine-fir #2 10-3 136 17-3 20-7 10-3 13-3 16-3 18-10
Spruce-pine-fir #3 88 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Diouglas fir-larch | 55 10-4 13-7 17-4 21-1 10-4 13-7 17-4 21-0

16 Dicuglas fir-larch | #1 a-11 131 16-5 18-1 0.8 124 15-0 17-5
Dicuglas fir-larch | #2 9-9 12-7 15-5 17-10 G-1 116 14-1 16-3
Douglas fir-larch | #3 7-6 0-5 11-3 13-6G G-10 8-8 10-7 12-4
Hem-fir 55 0.0 12-10 16-5 18-11 .0 12-10 16-5 19-11
Hem-fir &l 0-6 12-7 16-0 18-7 0.6 120 14-3 17-0
Hem-fir #2 9-1 12-0 5-2 17-7 8-11 114 13-10 16-1
Hem-fir #3 T-6 0-6 11-3 13-6 G-10 B-8 10-7 12-4
Southern pine 55 1o-2 13-4 17-0 20-9 10-2 13-4 17-0 20-9

16 Southern pine #l 11 131 16-0 20-4 0-11 131 16-4 19-G
Southern pine #2 0.0 12-10 16-1 18-10 [EN 124 14-3 17-2
Southern pine #3 8-1 10-3 2-2 14-6 T-4 0-5 11-1 13-2
Spruce-pine-fir 55 0-6 12-7 16-0 19-6 -6 12-7 16-0 18-
Spruce-pine-fir #l 0-4 12-3 15-5 17-10 G-1 116 14-1 16-3
Spruce-pine-fir #2 0-4 12-3 15-5 17-10 G-1 116 14-1 16-3
Spruce-pine-fir #3 7-6 0.5 11-8 13-6 G-10 8-8 10-7 124

{continued)

City of Madison
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TABLE R502.2.1(2}—continuad
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential living areas, live load = 40 psf, Lis = 360)°

DEAD LOAD = 10 psl DEAD LOAD = 20 psl
55?:%5 SPECIES AND GRADE 2-5 | -2 | z-10 | 212 z-6 | i-8 | 2-1 | Zx12
{Inches) Maximum floor jolst spans
Loy M- Inj {Tt-In.) Mt - In.j - In.j {FE- ) (M- I {ft-In)
Douglas fir-larch | 55 0-8 12-10 16-4 18-10 98 12-10 16-4 18-2
Douglas fir-larch | #1 0-4 12-4 15-0 17-5 8-10 11-3 13-8 15-11
Douglas fir-larch | #2 0-1 11-6 14-1 15-3 53 106 12-1a 14-10
Dounglas fir-larch | #3 G-10 3-8 10-7 12-4 -3 7-11 0-8 11-3
Hem-fir 55 0-2 12-1 15-5 18-0 9.2 12-1 15-5 18-0
Hem-fir #] 00 11-10 14-8 17-0 58 1011 13-4 156
Hem-fir #2 8-7 11-3 1310 1i5-1 8-2 10-4 12-8 14-8
19.2 Hem-fir #3 G-10 3-8 10-7 12-4 5-3 7-11 0-8 11-3
Seouthern pine 55 0-G 12-7 16-0 19-6 0.6 12-7 16-0 1598
Seouthern pine #] 0-4 12-4 15-8 18-2 04 124 14-11 17-8
Seouthern pine #2 0-2 12-1 14-8 17-2 58 11-2 13-5 15-8
Southern pine #3 7-4 0-5 11-1 13-2 G- 87 10-1 12-1
S pruce-pine-fir 55 0-0 11-10 15-1 18-4 a0 11-10 15-1 178
S pruce-pine-fir # 8-0 11-6 14-1 15-3 53 106 12-10 14-10
Spruce-pine-fir #2 8-0 11-6 14-1 16-3 &-3 10-6 12-10 14-10
Spruce-pine-fir #3 G-10 3-8 10-7 12-4 5-3 7-11 0-8 11-3
Douglas fir-larch | 55 0-0 11-11 5-2 18-5 .0 11-11 14-9 17-1
Douglas fir-larch | #1 3-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Douglas fir-larch | #2 8-1 10-3 12-7 14-7 -5 0-5 11-6 124
Douglas fir-larch | #3 G-2 79 06 11-0 57 7-1 3-8 10-1
Hem-fir 55 86 11-3 14-4 17-5 86 11-2 14-4 16-1-
Hem-fir #] 8-4 10-0 13-1 15-2 74 0-0 11-11 13-10
Hem-fir #2 7-11 10-2 12-5 14-4 T-4 0-3 11-4 13-1
a4 Hem-fir #3 -2 78 05 11-0 57 7-1 88 1i0-1
Seouthern pine 55 8-10 11-8 14-11 18-1 8-10 118 14-11 18-1
Seouthern pine #] B-B 11-5 14-7 17-5 58 11-2 13-4 15-11
Seouthern pine #2 86 11-0 13-1 15-5 74 100 12-0 14-0
Southern plne #3 6-T 8-5 a-11 11-10 G0 7-8 0-1 10-8
Spruce-pine-fir 55 2-4 11-0 14-0 17-0 B4 110 13-3 15-11
Spruce-pine-fir #1 8-1 10-3 12-7 14-7 -5 09-5 11-6 124
Spruce-pine-fir #2 8-1 10-3 12-7 14-7 -5 09-5 11-6 12-4
Spruce-pine-fir #3 G-2 74 -6 11-0 57 7-1 3-8 10-1

For 51: 1inch= 254 mm. 1 foot = 304.8 mm. | pound per square foot = 0.0479 kPa.
Mote: Check sources for availability of lurnber in lengths greater than 20 feat.
a. End bearing lengih shall be increased to 2 fnches,

b. Dead Joad limits for townhouses in Seismic Design Category C and all structures in Seismic Design Categories Dy, Dy, and D, shall be determined in
accordance with Secton R301.2.2.2.1.

City of Madison
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Bearing. The ends of each joist, JOISTS BEARING JOISTS BEARING
beam or girder shall have not less ONELLELATE ON STHO WALL
than 1-1/2 inches of bearing on e e

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.

=1 % IN. JOIST BEARING

‘1 ¥ IN. JOIST BEARING

. ON TOP PLATE
The bearing on masonry or ON SILL PLATE
concrete can be direct, or a sill
H o H JOISTS BEARING ON LEDGER JOISTS BEARING ON
plate of 2-inch-minimum nominal oG e aE WA B

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

FLOOR JOISTS
i

LEDGER

or greater than that provided by =3 IN. JOIST BEARING

. . . ON CONCRETE OR MASONRY
the nailed lap is permitted..
Floor Joists Bearing on Supports

Joists framing into the side of a
H LAP FLOOR JOISTS = 3 IN. AT BEARING WALLS LAP FLOOR JOISTS = 3 IN.
wood girder or beam shall be T A AR AR

supported by approved framing
anchors or on ledger strips not
less than nominal 2 inches by 2
inches.

METAL OR WOOD SPLICE
ALTERNATIVE TO LAP

Floor Joist Lap at Supports

BEaM \

2X2 LEDGER WITH 2X2 LEDGER WITH
NOTCHED JOIST JOIST ON LEDGER

Floor Joist Attachment to Beams

LIty ol Madison
PO Box 308 » 116 W. Center Street »+ Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
www.cityofmadisonsd.com
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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.

PO Box 308

Engineering Dcp(u‘rmenr

FLOOR JOISTS
UNDER LOAD-BEARING WALL

JOISTS SEPARATED
FOR PIPES AND DUCTS

FULL DEPTH BLOCKING —
AT 4 FT. ON CENTER

EXTRA JOISTS UNDER
LOAD-BEARING WALLS

Floor Joists Under Load-Bearing Walls

BLOCKING AT BEARING STUD WALL BLOCKING WITH BAND JOIST

Floor Joist Blocking

SOLID BLOCKING “X" OR DIAGONAL BRIDGING

=B FT. SPACING
FOR ALL BRIDGING
& BLOCKING

Floor Joist Bridging and Blocking

City of Madison

» 116 W. Center Street «

(605) 256-7514 + (605) 256-7511(Fax)
www.cityofmadisonsd.com

Madison, SD 57042
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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).

TABLE RS02.5(1)
GIRDER SPANS* AND HEADER SPANS* FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir® and required number of jack studs)

GROUND SNOW LOAD (psh)*
GIRDERS AND 0 50 i
HEADERS SIZE Bullding widthe [fesat)
SUPPORTING 20 8 36 20 28 36 20 28 36
Span | NJ? [ Span| N29 |Span| NJY |Span| N2 | Span | NJ? | Span | NJY [ Span | NJY [ Span| M9 | Span| N
22«4 |38 | 1 2z | 1 [z | 1 | 22 1 | 28 1 | 25 1|z | 1 a1 23 1
22«6 | &5 | 1 1 12| 1 ' B 1 [ as | 2z [4az | 1 18 | z | 23 z
2.ExB |60 | 1 |51 3 s 2 [s2 [ 2z [ar | 2 | 54 1Tz [ 4 z
zz«10 |85 | 2 |73 z [ese| 2 [7a| 2 [ea | 2 [s7 | 2 [6a | 2 [s7 2 [=0f 2
zzx12 | oo | 2z |ss| 2z |76 | 2 [&s| 2 [ 7a | 2 [6a | 2 [7a ]| 2 [ 2 [sa0| 2
Roofand cedling| 22«8 | 84 1 TE[ 1 (&= 1 7.5 1 [ 65| 2 [sa [ 2 [&&s | 1 & | z | &2 z
.E«10 | W& [ 1 | &l 22 al [ 2 [7w| 2z [0 2z |8z T oz | &4 z
1Ex12 | 122 ]| 2z |7 & | 25 : [wr| 2 ez 2 |8z 2 [os] 2 [82z] 2 |74 z
dz«8 |8z | 1 | &4 1 TE | 1 | 24 1 | 15 1 | 68 1 | vs | 1 |es | 1 |su]| z
1«10 [ LE | 1 [Wm&s]| 1 | 25 z [we | v [ e[ 2 |8z 2 [es | 2z [&2z] 2z |71 z
tzx12 [ 1 [z oz [wu| z [z 2 [wr| 2z [es | 2 [wn] z 5 z [ =5 z
2Exd | 3] 1 a1 5[ 1 B[ L [ 25 1 -z 1 |27 | 1 FER o | 1
22«6 | 45 | 1 0|1 w7 oz [ 4 1 ER R 2 |aa | 2 22| 2 |zt ]| 2
22«8 |69 | z [0 &z [4&5| 2 [=2 | 2 [ 46| 2 | a1 ? [aa | 2 [z 2 [z ] 2
zE«10 | 70 | 2z |@z| &z [&6| 2 [&da| 2 [s56 | 2 [so| 2 [sa| z [ 51 1T 2
Roof, cailing | 22712 | B1 : |7 z | &5 : |74 2 [es| 2 [sa| 3 e8| 2 [sw| 2 [=3] 2
andone center- [ 32«8 | 72 | 1 |ez | z |[s=| z |&es| 2 |56 [ 2 [ 54 2 s | 2 [|sz2] 2 [48] 2
bearng ool [~35000 |63 | 2z | 7% | & |&IL| 2 |70 ] 2 |&eww| 2 |62 | 2 | 72| 2 | &4 : [ =2 z
22«12 | Wz | 2z [0 z [&o0| 2z [=2| 2 [ &0 | 2 [72] 2 [es | 2 [7- | &7 z
4ZxB | B-l 1 T2 1 [&a7 | 1 7.5 1 | BB 1 [snn| 2 [sw| 1 60| 2z [ =5 z
gz=10 w1 | 1 |ew| z [so| 2z [= | 2 [ao | 2 [r2] 2 [ 54 : | 74 : | &7 z
1Ex12 [ 1e| z |[mwma]| z [ =23 : w7 2z [ ma | 2 | B4 2 (s | 2z (85| 2 |77 z
22«4 | 25 | 1 24 1 z-1 1 27 ] 1 | 20 1 |25 ] 1 z-1 TG
2Ex6 | 311 ] 1 35 [z (a0 | 2z [aw[ 2z [aa 2 a0 2 [as] z | 21 : [z | 2
22«8 |50 | 2z | 44 z (20| 2z (4w 2 [ a2 ] 2 Jas ] 2 [ 45| 2 o] 2 |26 2
ZE= 10 | Bl : [s2] 2z [42 | 2z (s 2 61| 2 a7 | 3 [sa [z [42] &z [43] =
Roof, caifing | 2271 [ T : a1 | 2 [ =5 2 [ew]| 2z [&1w] 3 | 54 1 | 64 : |55 2 [ =0 2
and cne clear 1.ZxB | B2 | 2 | &5 : (4| z (et [ 2 [sa] 2 [as | 2 [s7] 2 [411] 2 |45 z
span floar szxt0 |77 | 2z [a7 | 2z [su| 2z [rs ] 2 [es | 2 [sa| 2 [ew]| 2z [ao] z [=a] 2
22«12 |B10 | 2 |78 | & |G| 2z |[&7 | 2 [ 75| 2 [6& | 2 [t &z [an| z [ &3 z
42«8 |72 | 1 |62 | &z [s7 | 2 [0 o [t | 2 [ss| 2 [sa| 1 EE [ oz | &L z
12«10 | B3 T 510 =7 | 2 [5 | 2 [e7 [ 2 [7n 511 &2
dz«12 |wz| 2z |sw| z |7 2 Jen| 2 | a7 | 2 |75 2 [oz2]| 2 [0 2 | 72 z
2zxd |27 | 1 N o |1 e | 1 | 22 T 1 o |1 181
22«6 |38 | z |2 & [z;| 2 [=za| 2 [az2| 2 (e[ 2 [as| 2z [0 2z [z 2
22«8 |43 | z |4z | z [z z [47 | 2 [an | 2 [as| 2 [ 44 : |22 | z [ 25 z
zz«10 | 53 | 2z | 51 [ ar | 2 [ =2 2 [au] 2 Jas | 3 [s2| 2 |47 2 (42| 2
Roof, celling | 28«12 | 66 | & |sa0| & | s3] 2 |&6 | 2 |58 | 9 |62 | 9 |G 3 | 54 3 [4am| 2
and twocenter- | 3-2<8 | 511 2z [ sz 2z |48 2z |8 2 [&s1 | 2 [47 | 2 [ss5 ]| 2 [4=2| 2z [ 43 z
bearingfloors ™55 [ 73 | ¢ |64 | ¢ | %8| ¢z |1 | 2 |62 | 2 |&7 | 2 |67 | 2 |52 | 2z |59 ¢
1.Ex12 | BE | 2 | 74 | &7 : =2 2 {2 2 ]es| 3 78] 2z [6e]| 2z [&1] 2
dz«8 |61 | 1 |60 | z | =5 : [e2 | v [s5w] 2 |s2] 2 [e2| 2 [s6]| 2 [410] 2
12«10 | B4 N EE 7 | &7 p[z2] 2 (2] 2 ]es] 2 37 ] 2 [es] 2z [eo] 2
42«12 |05 | 2 |86 | z |72 | &z [as | 2 [&a | 2 [75| 2 [ 2 [72| 2z [0 2
Roof, caifing, | 22741 | 21 1 12 | 1 15 | 2 F 1 1-B 1 15 [z [0 |1 12 | 1 15 | 2
and twoclear | 22«6 | 3. : [z 2 Jeza ] 2 Ja0 | 2 |27 ]| 2 2|z (e | 2 |23 : [za ] =2
span floors zE2xB |30 | z | 24 : (2o [ 3 [ew| 2z [aa ] 2 Jeul 2 [ae 2z Jea] 2z Jeun] 1
(continued)
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TABLE R502.5(1)—continuad
GIRDER 5PANS* AND HEADER SPANS*FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-darch, hem-fir, southern pine and spruce-pine-fir® and required number of jack studs)

GROUND SNOW LOAD (psf®
GIRDERS AND 0 | 50 | o
HEADERS SIZE Eullding widi lzet)
SUPPORTING 20 8 E 20 22 36 20 8 18
Span | NJ? | Span| NJ? | Span | NJ9 | Span| N9 |Span| NJY |Span| N2 | Span| MY | Span [ NJ? | Span | N4
ZZwl0 | 48 | 2 |41 | 2 |38 | @ |4% | z |40 | 3 |27 | 1 |47 | 3 |40 | 2 | 3% | 3
ZZwlz | 56 | 3 |43 | # |42 | @ |58 | = |48 | 3 |4z | 1 |54 | 3 | &7 | 2 |41 | 4
T2wE |40 | 2 |4z | 2 |38 | z |42 | ¢z |41 | ¢ |28 | 2z |48 | 2 |41 | z |38 | ¢
Roof.ceiling. ["3z000 | &11 | 2 |61 | ¢ | 47 | @ |60 | 2z | &0 | 2 |46 | 1 |58 | 2 |411 | 2 | 45 | 2
and twio clear
spanfloors | 22%12 [&W | 2 [0 2 |54 | 2 |68 [z |sa0| 3 |51 [ 3 |68 [ 2 |58 |3 |52z |3
12-8 |57 | 2 4w | 2 |44 | ¢ |55 | ¢ |42 | & |43 | z |58 | 2 |48 | z |4z | ¢
1Z-10 |&W0 | 2 |&1l | ¢ |52 | 2 |68 | ¢z |sw]| 2 |s2 | 2 |67 ] 2 |58 |z |&1]c¢
AZ=lz |71 | 2 |&wW | ¢ |6z | @ |72 | ¢z |&= | 2 |&0 | 31 |78 | 2 | &8 | ¢z |&11 | @

For 5I: 1inch = 25.4 mm. | pound per square foot = 00479 kPa.

a. Spans are given in feet and inches,

b. Tabulated values mssume 42 grade lumbsr.

. Building width = measured perpendicular to the ridge. For widths betwean those shown. spars are permitted o be interpolated.

d. MJ - Mumber of jack studs mequired 10 support each end. Where the number of required jack siuds equials one, the header is permitied to be supported by an
approved framing anchor atached o the full-height wall stud and 1o the header.

&, Use 30 paf ground snow load for cases in which ground snow 1oad is ks than 30 psf and the moof Tive load i3 equal to or less than 20 psf.

TABLE R502.5(2)
GIRDER 5PANS" AND HEADER SPANS" FOR INTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, southem pine and spruce-pine-firt and required number of jack studs)

HEADERS AND BUILDING Width® [Tesat)
GIRDERS SIZE 20 28 I8
SUPPORTING Span NI Span N Span nae
2.2x4 3-1 1 - L 2.5 1
el 4-6 1 211 L 145 1
2.2=8 5.8 1 50 2 4-5 z
2w 10 10 z &l 2 6.5 z
Z.2= 12 a1 z 70 2 6-2 z
One Aoor only 1zxB 12 1 (%} 1 57 ]
2.2= 10 a0 1 77 2 69 z
3.2= 12 12 z .10 2 T-10 z
4-2=8 =41 1 T2 L 69 1
1-2= 10 Il 1 3] L T-10 z
i-2= 12 L1-8 1 102 2 8.1 z
2.2x4 2.2 1 11D L 1.7 1
el 3.2 z 8 2 2.5 z
2.2=8 4-1 z 6 2 3.z z
2= 10 4-11 z i1 2 3.1 2
Z.2= 12 5.8 z 50 3 4-5 2
Two fooms 1.2=8 5-1 z 45 2 3-11 z
2.2= 10 62 z 5 2 4-10 z
3.2= 12 7-2 z &3 2 5.7 2
4-2=8 Bl 1 53 2 45 z
1-2= 10 7-2 z &2 2 58 z
i-2= 12 aq z 7-2 2 6.5 z

For 51 1inch = 25.4 mm, 1 foot = 304.8 mm.

a. Spans are given in feet and inches.

b. Tabulated values assume 42 grade lumber.

c. Building width is messured perpendicular to the ridge. For widihs between those shown, spans are permitted w be fnterpolabed.

d. MJ - Numbser of jack studs mequined to support each end. Where the number of required jack shuds equals one, the header is permitied to be supported by an
approved framing anchor attached to the full-hedght wall sd and 10 the header.

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
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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.

L3 -l - L3
O3 MK,
o R

L NONOTCHES

_ED.-E MAK. :"— FERMITTED — % _L"i,_ll'm MAK. TD
|
|

DG PlAe,
FOR MEMBERS
LESES THAN
- 4 1M, HCMINAL L

FLOOR JOIST—CENTER CUTS  DIMENZION

D' MLAK,

—|>|-|—
{
o

T—D.fli AKX,

FLOOR JOIST-—END CUTS

D53 Max

FIFE OR CONDINT

21N, MIN. FROM TGP

AND BOTTOM OF JOIST O (ACTUAL DEPTH)

For SI: 1 inch = 254 mm.
FIGURE R502.8

CUTTING, NOTCHING AND DRILLING
2012 INTERNATIONAL RESIDENTIAL CODE®
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.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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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.
City of Madison
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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.

RAFTERS AND CEILING~
JOISTS GR APPROVED ey
ROOF TALSS
TOP PLATE
TOF PLATE SEE DRILLIMNG AND

HOTCHING PROVISIONS
SECTION RE02.61

\ WALL STUD

SECOND STORY

JOIST 1S PERMITTED TO SEE DRILLING AND
BE CUT OR NOTCHED HOTCHIMNG PROVIESIONS
FLOOR JOIST— BETWEEN THESE LIMITS SECTION RE02.8

SEE DRILLING AND

MNOTCHING PROVISIONS
SECTION RS02.5 T

BOTTOM PLATE i3 SPAN i SPAN
~d l |"—’—"| |“‘_§—" JOIET MAILED TO
L STUD
TOP PLATE ax I = ﬁl = /
-
E.\ !
BAND JOIST OR FOR BLOCKING AND 11 » 4 N, RIBBON
BLOCKING BRIDGING SEE LT INTE STUD
SECTION A5, 7 SEE SECTION BS02.6
BEARING
WALL

LAP JOIST 3 1M, MIM,
BOTTOM FLATE OH SPLICE—SEE

BAND JOIST SECTION RS02 6.1 SEE SECTION Re02.8
OR BLOCKING FOR FIRE BLOCKING
1 L
SILL PLATE l): TL 1L JoIST [ # +
T '] | * T

T CRAWL SPACE OR
WIS, BASEMENT MCHOLITHIC
FOUNDATION SLAB-ON-GRADE
Fi 3
o s 77 o T e T e OUNDATION
INTERMEDIATE
PLATFORM FRAMING BEARING WhHLL BALLOON FRAMING

Sk Linch=25.4 mm, | oot = 304.8 mm.

FIGURE R&02.3(1)
TYPICAL WALL FLOOR AND ROOF FRAMING

2012 INTERNATIONAL RESIDENTIAL CODE®
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LT PLATE TIED WITH STAGEAER JOINTS 24 IMN. OR
LISE SPLICE FLATES—
SINGLE OR DOLIELE 16 GAGE STEEL STRAR SEE SECTION RE23.2
TOR PLATE \ m /sr:a SECTION FEDZE.1. ’
-:' - ;d I 1I.
H]
FIREBLOCK ARCUND || ‘““‘h—-.___,
FIFE N
ﬁ""‘“-h..,__
HEADER:
SEE TABLES R502.5(1
AMD RSLESE)
JACH STUDE OR
B TRIMMERS *
WaLL STUDS
SEE SECTEIN RG22
s
/EI:.'LII:I BLOCHING
BOTTOM
PLATE =[] ’
" 4 /Fl_t:-aﬁ JOISTS
SUBFLOOR /.HJ‘ M N N.ﬂ- N H N H -/ H'
Q% FOUNDATION
e T = CRIFFLE WALL—
I . BEE BECTION RE02.5
SILLPLATEY @——————— | o -
| \FGUND.-’-TIW
L____= e ] WALL STUDS
, 110 By 4N ANCHOR BOLTS EMBEDDED IN
DIAGONAL BRACE
LET INTO STLDS FOUMDATION 6 FT, O.C. MK,
CORMER AND PARTITION POSTS
AFPLY APFROVED SHEATHING OR BRACE
EXTERIOR WALLS WITH 1 IM, BY 4 IM, BRAZES LET MOTE: & THIRD STLAD AMDVDA PARTITIZN INTERSECTION
INTD STLDS AND PLATES AMD EXTEMDING FROM BACEIMG STUDS SHALL BE PERMITTED TO BE OMITTED
BOTTOM PLATE TO TOF PLATE, OR OTHER THIRCHAG H THE LISE OF WOO0 BACKUP CLEATS METAL
APPRACVED METAL STRAP DEVICES INSTALLED IM DRYWALL CLIFS 0OR OTHER APPACYED DEVICES THAT
ACCORDANCE WITH THE MANUFACTURERS WILL SERVE AS ADEQUATE BACKING FOR THE FACING
SPECIFICATIONS, SEE SECTION Rs0z.0, MATERIALS.

For 51: 1 inch = 25.4 mm, 1 foot = 204.8 mm.

FIGURE RE0Z.3(2)
FRAMING DETAILS
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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.

TABLE R602.3(1)

FASTENER SCHEDULE FOR STRUCTURAL MEMBERS

ITEM | DESCRIPTION OF BUILDING ELEMENTS HUHE:ET::EJE:E oF SPACING OF FASTENERS
Roaol
1 |Blocking between joists or rafters to top plate, toe nail 38d (2, = 01137 —
2 |Ceiling jalsts to plate, toe nall 8d (24,7 01137 —
1 Celling jolsts not attached to parallel rafter. laps over parti- 1104 o
tions, face nail
4 | Callar tie to rafter, face natl or 1%, " 20 gage ridge strap 3104 (37« 0.1287 —
- Y, e 0,135
5 |Rafter or roof truss to plate, toe nail ’ lﬁ;r T,Egnl:ll];%r[r?r:;nq n?lllj;l.j E;‘:;}';;I:IE: ;fnggﬂerjpgrlnﬁr:;;: on
[ Riof rafters to ridge, valley or hip rafters: toe nail face nail g:i Eg Egjz : gigg% —
Wall
7 |Built-up studs-face nail 10 (27 01287 24 "o
8 | Abutting studs at intersecting wall corners, face nail 16d (3 %" % 0.1357 1270
0 |Built-up header. two pleces with Vs "spacer 16d (37, = 0,135 7 16" @.c. along each edge
10 |Continued header, two pleces 16d (3%, "« 0,135 7 16" @.c. along each edge
11 |Continuous header to stud, toe nail 4-8d (24, "= 01137 —
12 |Double studs, face nail 10d i3"= 01287 24 "o
12 |Double top plates. face nail 10 (27 01287 24 "o
14 Ezzt:ll;lb\:;ﬁ |F.l1|;|t:.E; :I'Ir::lln'llll'l'l 24-inch offset of end joints, 8-16d (3,7 % 0135 .
15 | Sale plate to joist or blocking, face nail 16d (37, "= 01357 16 a.e.
16 | Sale plate to joist or blocking at braced wall panels 3-16d (37,7 = 01357 16 a.e.
38d (2, = 01137 —
17 |Stud to sole plate. toe nall or
2-16Gd (3,7 = 01357 —
18 | Top or sale plate to stud, end nail 2-16Gd (Y7« 01357 —
19 [Top plates, laps at corners and intersections, face nall 2-10d (37 = 01287 —
TG - —
20 |1 "brace to each stud and plate, face nail 2-3'12 ii'pﬂe: sz 19 _
v o FTNER —
21 |17 = 6" sheathing to each bearing. face nail 2'3?2 if.:uplles Fgf {3 ! B
TG - —
22 |17 8" sheathing to each bearing. face nall 2-3'13 ii'pﬂe: sz 19 _
. . e FTNER —
23 |Wider than 1 "= 8 " sheathing to each bearing, face nail 3'3'1 if.:uplles Fgf {3 ! B
Floor
24 | Jnist to sill or girder, toe nail 38d (24, "= 01137 —
25  |Rim joist to top plate, toe nail (roof applications alsa) Bd (24"« 01137 G o.c.
26 |Rim joist or blocking to sill plate, toe nail B (2= 01127 G o.c.
TG - —
27 [17= 6" subfloor or less to each jolst. face nail 2-3'12 ii'pﬂe: sz 19 _
28 | 2" subfloor to jolst or girder. blind and face nail 2-16d (37,7 = 01357 —
20 | 2" planks (plank & beam - floor & roof) 2-16d (27,7 = 01357 at each bearing
Mail each layer as follows: 32 "o.c. at
30 |Built-up girders and beams, 2-inch lumber lavers 10 (27 01287 top and bottom and staggered.
T nails at ends and at each splice.
3l |Ledger strip supporting jolsts or rafters 3-16d (37,7 = 01357 At each jolst or rafter

(continued)

City of Madison

PO Box 308 -

116 W. Center Street

{(\“S} 256-7514 (f)“‘-)} 256-7511 I’I‘”J
www.cityofmadisonsd.com

+ Madison, SD 57042




MADISON

Engrnccrmg Dcp(n‘rmenr

TABLE R&02.3(1)—continued
FASTENER SCHEDULE FOR STRUCTURAL MEMBERS

SPACING OF FASTENERS

ITEM (DESCRIPTION OF BUILDING MATERIALS DESCRIPTION OF FASTENER®=®

Ediges Intermediate supports™*
{Inches) nches)
Wood structural panals, sutfloar, roof and Interlor wall sheathing to framing and particlebsard wall sheathing ta framing
a2 LT Gd common (2" 0,113 nail (subfloor wall)! & 128
B Bd commen (2%, " 01317 natl {rooff
EE] L Bd commen natl (27 7= 01317 i 128
Ce ol 10d commen (3" = 0.148 ") nail or
ITEIRT m :
H Vg™ 1, 8d (2Y, " 0.131 ") deformed nail 6 12
Oiher wall sheathing®
a5 Y, "structural cellul osic Y, " galvanized roofing natl, 7" crown ar 1 crown 3 Qi
fiberboard sheathing staple 16 ga., 1Y, "lang
=M =i "structural cellulosic 1%, " galvanized rocfing natl, 7, "crown or 17 crown , i
fiberboard sheathing staple 16 ga., 1Y; "long
1. 4 1Y, " galvamized rocfing nail; staple galvanized. -
l 2 gypsum sheathing 1%, "long: 1%, screws, Type W ar 3 i 7
" ol -
1 5:.!'. aypsum sheathing® 1%, " galvamized roofing nail; staple galvanized. 7 7

1% "long: 1% “screws, Type W or 5

Wood structural panels, combination subficor underlayment to framing

e Gd deformed (22 0,120 nail or -
3 Yy and less Bd commen (24, "= 0,121 nail 6 12

&d commaon (24, "= 01317 nall or

40 -1t 8d defarmed (27, " % 0.120 ) nail 6 12
fe L 10d comman (3"« 0,148 ") natl or -
11 W™ 14y Bd deformed (21, "+ 0,120 nail 6 12

For S 1inch = 254 mm, 1 foot = 304.8 mm. 1 mile per howr = 0.447 m/s: | K= = 6.895 MPa.

a

o I =S I

Al madks are smooth-common., boy or deformed shanks except where otherwise stated. Mails wsed for framdng and sheathing connections shall kave minimim
average bending yield sirengths & shown: 80 ks For shank diameter of 0.192 inch (20d common nail), 90 k=1 for shank diameters larger than 0,142 inch but
rot langer than U177 inch, and 100 ksi for shank diameters of 0,142 inch or less,

. Staples are |6 gage wire and have a minimum 7/ g-inch on diameter crown width.

. Mailks shall be spaced at not more than 6 inches on center at all supports where spans are 48 inches or greater,

. Four-foot by B-foot or 4-foot by 9-foot paneds shall be applied vertbically.

. Spacing of Bsteners not included in this table shall be based on Table REO2.3(2).

. For regiors having besdc wind speed of 110 mph or greater, 8d deformed (217, "= 0.120) nafls shall be used for attaching plywood and wood structural panel

oo f sheathing to framing within minimum 48-1nch distance from gable end walls, 1f mean roof beight 13 more than 25 fest, up to 35 fest maodmum.

2 For regiors having basic wind spesd of 100 mph or less, nails for attaching wood siructural panel mof sheathing to gable end wall framing shall be spaced &

=

inches on center. When besic wind speed is greater than 100 mph, nails for attaching panel roof sheathing o intermediate suppons shall b= spaced & inches on
ceniter for minimum 48-inch distance from ridges, eaves and gable end walts: and 4 inches oncenter to gable end wall framing.

. Gypeum sheathing shall conform o ASTM C 1396 and shall te instafled in accordance with GA 253, Fiberboard sheathing shall confiorm o ASTM C 208,
. Spacing of fastenes on foor sheathing panel edges applies o panel edges supported by framing membes and required blocking and at all Aoor pedmebers

onty. Spacing of fsteners on moof sheathing panel edges applies 1o panel edges supported by framing members and required blocking. Blocking of noof or
foor sheathing panel edges perpendicular o the framing members need not be provided except @6 requined by other provisions of this code. Floor perimeter
shall be supporied by Framing members or solid blocking.

. Where a rafter is fastensd 1o an adjacent parallel ceiling joist in accordance with this schedule, provide twio bos nadls on one side of the rafter and toe nails fom

the cedling joist to top plate in accordance with this schedule. The toe nail on the oppesite side of the rafter shall not be requined.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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TABLE RE02.3(2)
ALTERNATE ATTACHMENTS TO TABLE RE02.3(1)

NOMINAL MATERIAL THICKNESS
{Inches)

DESCRIPTION® " OF FASTENER AND LENGTH
Inches)

SPACING® OF FASTENERS

Edges
nches)

Intermediate supports

(Inches)

Wood structural panels subfloor, rocr? and wall sheathing to framing and particleboard w

all sheathing to framing’

Upta ¥,

Staple 15 ga. 1%,

0,007 - 0,020 Nal 27,

Staple 16 ga. 1%,

¥y and %y

0.113 Man 2

Staple 15 and 16 ga. 2

0,007 - 0.090 Nai 24,

1y 3
g and )

Staple 14 ga. 2

Staple 15 ga. 1%,

0.007 - 0.090 Nail 2V,

Staple 16 ga. 2

Staple 14 ga. 2%,

0.113 Mail 24,

Staple 15 ga. 2%,

oo o] oo| oo| oo o] oo oo| oo S| o] o] oo

0.007 - 0.0969 Nail 27,

| | ] ] | | | | | | | Lo La|

[==]

HOMINAL MATERIAL THICKNESS

DESCRIPTION'*OF FASTEMER AND LENGTH

SPACING® OF FASTENERS

{Inchas) inchas) Edges Body of panel”
Inches) (Inches)
Floor underlayment; plywcod-hardboard-particleboard’
Flywoeod

1% ring ar srew shank natl-mintmum 7 i

Y,and ¥, 124, ga. {0.099 " shank diameter
Staple 128 ga.. V. ¥ ;crown width 2 i
Wy I o 1Y%, ring ar screw shank nall-mintmum B ge

TR b 12Y, ga. 0.099 " shank diameter
1Y, ring or screw shank natl-minimum Qi 8

oy 5, B and ¥, 124, ga. 10.099 shank diameter
Staple 16 ga. 1Y, [ &

Hardboard'
1%, 1ong ring-grocved underlayment nail [ G
0.200 4d cement-coated sinker nail i G
Staple 18 ga., ylong (plastic coated) 3 G
Particleboard
= 4d ring-grooved underlayment nail 3 G
b Staple 18 ga.. Vilong, ¥z crown 3

. Gd ring-grooved underlayment nail G 10
* Staple 16 ga.. 1Y;long, ¥y crown 3 G
s Gd ring-grooved underlayment nail G 10
v Staple 16 ga., 1% long, ¥, crown 3 [

For 51: 1 inch = 25.4 mm.
Nadl iz a general description and may be T-head. modified mound bead or mound bead.

a
. Staples shall have a mindmum croven width of ™/,,-inch on diameter except as noted.
Nails ar staples shall be spaced at not mare than & inches on center at all supporis where spans are 48 inches or greater. Mails or staples shall be spaced at not

=

[+

d
&
f. Hardboand underinyment shall conform o CPAMANST AL354
2 Specified alternate atlachments for roof sheathing shall be permitted for windspeeds less than 100 mph. Fasteners attaching wood structural panel ool

mode than 12 inches on center at intermediate suppons for foors,

. Fastenars shall be placed in a grid pattern throughout the body of the panel.

For S-ply panels, intermediate nafls shall be spaced not more than 12 inches on center each way.

sheathing o gable end wall framing shall be irstalled using the spacing listed for panel edges.

City of Madison

PO Box 308 « 116 W. Center Street
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TABLE R&E02.3(3)
REQUIREMENTS FOR WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES™ <

RUNIRMURA MAXIMUM WIND SPEED
MUNIFIIM NAIL PRI WAlsD0 MOMINAL MAXIMLIM WALL PANEL NAIL SPACING {mphi
STRUCTURAL PANEL STUD SPACING
sl Penetraticn PANEL SPAN THICKNESS {inches) Edges Flald Wind exposure category
o {Inchas) RATING (nches) {Inches oc.y | (Inches o.c.) B - o
Gd Comman - ; 1 _
(20" % 01137 15 24Mm (" 16 G 12 110 oo o[ 85
#l Common - .- - TG B 1z T T S
(257 01317 LTS 2015 s 7 § 1z 0 | o0 | &

For 51t 1inch =254 mm, 1 mile per hour = 0,447 mé&
a. Panel strength axts parallel or perpendicular to supporis. Three-ply plywod sheathing with studs spaced more than 16 inches on center shall be applied with
panel strength s perpendicular o supports.
. Table is based on wind pressures acting toward and away from building surfaces per Section R301.2, Lateral bracing requirements shall be in accordance with
Section REDZ.10.
. Wood structural panels with span ratings of Wall- 16 or Wall-24 shall be permitted 2= an alternate o panals with a 2490 span rating, Plywood siding rated 16

o, of 24 o, shall be permitted as an allernate o panels with a 24716 span rating. Wall-16 and Flywood siding 16 o.c. shall be used with siuds spaced a
maimim of 16 inches on center.

=

TABLE REDZ.3(4)
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING®

STUD SPACING
THIEFT;JHESS GRADE {Inches)
Wihen siding Is nalled to studs Wihen skding Is nalled to sheathing
Y M-1 Exterior glue 16 —
i, M-2 Exterior glue 16 16

For 5 Linch = 25.4 mm.

a. Wall sheathing not exposed bo the weather. If the panels are applied horizontally, the end joints of the panel shall be offsst so that four panels corners will not
meat, A11 panel edges must be supported. Leave a Y, -inch gap betwes=n panels and nail no closer than Y, inch from panel edges.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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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).

TABLE R&02.3(5)
SIZE, HEIGHT AND SPACING OF WOOD STUDS

BEARING WALLS NONBEARING WALLS
:‘?::.Imsﬂm 1'?;';'”3 Maximum spacing | Maximum spacing
STUD SIZE Laterally . pE‘" 98 | when supporting one | when supporting two | Maximum spacing | Laterally Ml
{inches) unsupparted raa J:I:-I ng floor, plus a roof.- floors, plus aroof. | when supporting | unsupported ax ”I""m
stud helght* ﬁ:?n;nblg:tzjg celling assembly or a | calling assembly or a | ona floor helght' | stud helght® Elﬁg'i'uel:ls?
ifest) e habltabia atilc habitable attlc fest) ifeat) { J
incnbsy | assembly inches) | assembly dnches)
2ud — — — — — 10 16
24 10 24= 162 — 24 14 24
3x4 10 24 24 16 24 14 24
2x5 10 24 24 — 24 16 24
2uxh 10 24 24 16 24 20 24

For S1: 1 dnch = 25.4 mm. 1 foot = 304.8 mm, 1 square foot = 0,093 m®,

a. Listed hedghis are distances between points of lateral support placed perpendicular o the plape of the wall. Incresses in unsupported hedght are permitied
where justified by analysis.

b. Shall mot b= used in exterior walls.

. A habitable atic assembly supported by 2 = 4 studs 48 Hmited 1o a roof span of 32 Feet. Where the roof span exceeds 32 fest, the wall studs shall be incresmsed
o 2 = & or the sluds shall be designed in accordance with accepied enginearing practice,

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)

TABLE REDZ.3.1
MAXIMUM ALLOWABLE LENGTH OF WOOD WALL STUDS EXPOSED TO WIND SPEEDS OF 100 MPH OR LESS

IN SEISMIC DESIGN CATEGORIES A, B, C, Dy, D, and D>
HEIGHT ON-CENTER SPACING (Inches)
ety 24 16 | 12 B
Supporting a roof only
- 10 w4 2x4 2x4 24
12 2x=6 2x4 2x4 24
14 2xh 2xh 2x6 2xd
16 2x=6 2x6 2x=6 24
18 MA® 2x6 2x6 2x G
20 MA® MA® 2x6 2x6
24 MA® MA® MNA 2x6
Supperting cne floor and a roof
= 10 = 2x4 2x4 2= 4
12 2x=6 2x6 2x=6 24
14 2x=6 2x6 2x6 2% 6
1 MA® 2x6 2x6 2x G
18 MA® 2x6 2x6 2x G
20 MA® MA® 2x6 2x6
24 MA® MA® MNA 2x6
(continued)
City of Madison
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Supperting twe Tors and a roaf

= 10 2x6 2x6 2=4 2x4
12 2x6 2x6 2=6 2x 6
14 2x0G 2% 2«6 2x 0
16 MA* NA* 2xB 2x06
18 MA* NA* 2xB 2x06
20 MA* NA* NA® 2x06
22 MA* NA* NA® Ma=
24 MA= MA* MNA* MA*

For 51 1 dnch = 25.4 mm. | foot= 304.8 mm. | pound per square foot = 00479 kPa
1 pourd per square inch = 6895 kPa, 1 mide par hour = 0447 m's.

a. Design required.

b. Applicability of this table assumes the following: Snow load not exceeding 25 psf. £ nol kss than 1310 psi determined by multiplying the AF&PA NDS
tabular base design value by the repetitive use factor, and by the size factor for all species except southern pine, E not less than 16 = 10° psi, tributary
dimersions for floors and oo nol excesding § Feet, mandmum span For fAoors and roof not exceading 12 feet, eaves nol over 2 feet in dimensdon and exterion
sheathing. Where the conditions are not within these parameters, design is requined.

. Uhitity, standard, sd and Mo 3 grade lumber of any species are aot permitted.

fcontinued)

TABLE REOZ. 3.1 —contimued
MAXIMUM ALLOWAEBLE LENGTH OF WOOD WALL STUDS EXPOSED TO WIND SPEEDS OF 100 MPH OR LESS
SMIC DESIGN CATEGORIES A, B, C, D, Dy, and Dy,

S,
.,
S
"-\-\._\_\M
e,
"'\-\._\_\_H-
-,
.,
""\-\._\_HH
e,
..,
- r
= R
-
= HEFEHT H = HEIGHT
R, | —
—_— e — —— — Sl - — ———— — -
| FCOF LOAD 1 ROGOF LA

1 FLOOA LO&D

1 FLOCR

H = HEKSHT

S

9 ACECF LoD
2 FLOOR LOADS

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
((}“‘J} 256-7514 - (f‘{!;] 25(1-7;”“‘1}\}
www.cityofmadisonsd.com
40



MADISON

Engineering Deparrment

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.

T
R
I

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.

31N, = B ML 2 0,056 ML THICK
GALVANIZED STEEL FLATE
MAILED WITH 51X 50 NAILS O
EACH ZIDE OF SPLICE OR
CONNECTION

RAFTER OR JOISTS CENTERED
OWVER STUD BELOW WITHIN A
1IN, TOLERANCE

= SINGLE TOPF PLATE

STUD
ROTE: BEARING OR EXTERIOR WALL

Far 31 1 inch = 25.4 mm
Figure RE02.3.2

SINGLE TOP-PLATE SPLICE

City of Madison
PO Box 308 + 116 W. Center Street + Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
www.cityofmadisonsd.com



Drilling and notching of top plate. When piping or ductwork is placed in or partly in an exterior

MADISON
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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
EXTERIOR CR BEARING WAl L "

=

-

y
.A{‘ﬁ
,f"f# ,-ff"‘
o e

-
-

-

WOTCH CREATER THAM S
FERCENT OF THE PLATE WIDTH e ~

s

S

16 CAGE JI052 |M ) 850D 75 14 WITE

WETAL TIF FASTENET ACRDSS AR
T THE FLATE AT EACH SIDE OF THE
HIOTCH WITH B:10d NAILE FACH SIDE

.'__."f
-

-
-
g
-
"o

[}
TR PLATES |

TOP PLATE FRAMING TO ACCOMMODATE PIPING

-
S

el
e
| ey

" o

-

‘\\HFE

le

FIGURE RED2.6.1

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.

>16"0.C. f\H

~

Y.

2x8's or 3xd's

I

Doé;ble top plate of

Studs at24" O0.C. /~

H

Studs at 24" O.C.

SII
-

[N

.f’/,
/ ﬁ]

~=>16"0.C,

T
/ .

|

City of Madison

Double top plate
— |ess than 2x6's

>16"0.C. f\ﬂ

,

')

/

Double top plate
— less than 2x6's

]

Studs at 24" O.C. 7

|

Intermed|ate blocking or third plate -

PO Box 308 « 116 W. Center Street

» Madison, SD 57042
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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.

STUD
L 5TUD P
# BORE HOLE MAX,
BORED HOLE MAXK, DIAMETER 40 PERCENT
uquTEqsoFEFv:EMT\. OF $TUD DEFTH
OF STUC DEFTH H%“-ﬁ,
N
8
. ] 5y IN. MIN, TO EDGE
4 IN. MM, 70 EDCE |- 5/ IN. MIN. TO EDGE
__,-".;,IN. MIN. T3 EDG A
|.+1
-.._‘I__.-"'/ ™ Ml
.-
o [~ ﬁ
- HI b /:a H‘z‘v-., P[L
’_,fH = Iy ,r"f ;-'-f: d
HOTCH MUST MOT EXCEED ',,ff NOTCH MUST NOT EXCEED 25 U.
3 PERCENT O £ CEFTH L, PERCENT OF STUD DEFTH
1 b
BORED HOLES EHALL NOT BE / /‘-\-P’f BORED HOLES SHALL NOT BE F HOLE 1S BETWEEN 40 PERGENT AND
] & CCATED IN THE SAME CRCSS 4
ComnmmiE || A e OF 6700 DI MENSTD
&TUD -~ STUD MUST BE DOUBLE AND NO MORE THAN TWO
N I ._’_.rf SUCCESSIVE STUDS ARE DOUBLED AND 50
/_,f BORED
&:/:
Interior non-bearing walls Exterior walls and bearing walls
Figure 602.6(2) 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.

TABLE R502.5(1)
GIRDER SPANS* AND HEADER SPANS* FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pina-fir® and required number of jack studs)

GROUND SMOW LOAD (psf)*
GIRDERS AND n = | "
HEADERS SIZE Bullding widthe fest)
SUPPORTING 20 28 38 a0 28 36 20 28 38
Span | MJ9 | Span| MJY |Span| NJY | Span| NJY | Span| MJ9 | Span| MNJ? [ Span | MNJY | Span| W)Y [ Span| MY
2z=4 | 35 | 1 R R EE 1 | 28 1 | 25 T 25| 1 21 1
2.2=6 | &5 [ 1 12 | 1 1.z | 1 [ I N 1 [as [ 2 Jaz] 1 12 [ 2z [ 23 z
22=B 610 1 [sa0] 2z [ =4 r [=u] o2z [s2] 2 [ar] 2 ]s54 : [47 ] 2 41 z
zz=10 [ B5 | 2 |72 2 |&ee | 2 [7a] 2 [|ea ] 2 |ss | 2 [es] 2 [s57] 2 [s0f 2
zz=12 (oo | 2 |85 2z |76 | 2 (=5 ] 2 |72 ] 2 |6es | 2 [5]| 2 |68 2 |50 2
Roof and cedling]| 22«8 | B4 1 RN EER 7.5 1 [ &5 | 2 [s58 ] 2z [68 | 1 s | oz | 52 z
=10 [10& [ 1 ] 81 : | =2 et 2w 2 o] 2 Jez] 2 [70] 2 |64 z
2z=12 (122 ] 2 [w7] 2z |25 o [wmy] 2 [ez | 2 ez 2 Jos] 2 [s2] 2 |74 z
42=8 | 8z | 1 | 54 1 7 1] =4 1 | 75 1 | 65 L || 1 [a&as ] 1 |51 2
tz=10 (s 1 [ws] 1 |25 w1 et 2 ez 2 Jes] 2z [s2z] 2 |73 z
dz=12 [ 1 Tz 2 Jwn| z [rz2] 2 Jiwv| 2 Jos | 2 Jwn| 2z [as] 2 |25 z
2z=4 | 21 1 R 2- 1 e[ 1 ] 2s 1| 2z IR 22 | 1 AT
226 | 45 | 1 10 | 1 RN N 1 |av | 2 [az] 2 [as| 2 22| 2z |zt ] =
22=8 | 58| 2z [so] 2 Jas| z [=2] 2 [46] 2 42 a2 T4z 2 Jze| 2
pE=l0 | 70 | 2 | &2 @3 ed | 2 [ &6 | 2 [ 50 2 [sa [ z [ &1 SN EE
Fioof, cailing | 22+ 12 | B : |7 7 | &5 A 2 Jes [ 2z [sa] a1 [es] 2 [0 2 [=3] 2
and onecenter- | 32«8 [ 7.2 | 1 |63 | z |ss| z [e&s| 2 | &8 | 2 |51 2olsn | oz [ sz o2z |48 2
tearing floor T35 | 88 | ¢z | 78 | ¢ |&il| Z |70 ] 2 |&Lll| 2 | 62 B EEEREE : | &8 z
zz=12 [z 2z [en| 2z [so| 2 [e2] 2 a0 2 2] 2 [es] 2 |74 : | &7 z
4.Z=B | B-1 1 ERENEEE 7.5 1 | &6 1 [sn| 2 [sw ]| 1 [&0 [ 2 [ 55 z
gz=10 (100 1 || 2 [s0 | z [t | 2 [&a0 | 2 [ 72| 2 | 84 2 | 74 | &7 z
dz=12 | 1e | z [wa]| z [ 23 : |wmr| 2 [ea | 2 [ B4 : e |z [ 85 2 [ 77 2
22=4 | 25 [ 1 24 1 2.1 1 27 1 [ 23 1 | 2o IERE 2.1 T EEC
22=6 |31 1 i 2 2o 2z Jzw] 2 [aa] 2 [aa] 2 Jas] z | =1 R EE
2.2=8 | 50 | 2 | 44 2 |mo| 2z (4w 2 |42 2 |39 | 2 [as5 ]| 2 [2n0] 2 | 26| 2
z2=10 | 6.1 [ sa 2z [T 2 ]| 2 s 2Tar]a]sa] 2 [as] 2z [43] 2
Fioof, cailing | 22% 12 | 7 : a1 | 2 [ =5 3 [&ew|[ 2 [51| 3 |54 1T | 64 : |55 2 [ =0 =2
and one clear 1.2=8 | 62| 2 [s8] 2 [4a0] 2z Jer | 2 [sa] 2 [as] 2 [s7] 2 [4nn] 2 |45 z
span floor 2«0 | 77 | &z | a7 : [su| 2z [es] 2 Jes| 2 Jsa] 2 Jew]|] 2z [so] 2 [ =4 z
2z=12 (B0 | 2 [ 72 2 Jaeo|[ z [ev [ 2[5 2 Jes| 2 [700] 2 [an]| z [&a z
42=8 |72 | 1 [ez] 2z [sa[ z 7o v Jert] 2 Jss] 2 Jes] 1 ts [ oz | 5l z
1z=10 [ B8 [ 2 |73 : |aw|[ z [ev ] 2 s 2 Jes [ 2 v 2z [an] z [&:2 z
4z=12 [z 2 [&sw@]| 2 |70 2z [an| 2 | &av | 2 |75 | 2 |oz| 2 [80] 2 |72 z
2z=4 | 27| 1 22| 1 2| 26| 1| 22 EET 1 2|1 18| 1
2z=6 |33 | 2z [z22] 2z Jen| ¢z Jza] 2 [az2z] 2 [z 2 Jas] 2z [0 2 [2z2a] 2
22=8 | 49 | z [4z | 2z [28 | z [47 ] 2 [a0 | 2 [as | 2 [ a4 : |22 | & [ 25 z
zz=10 [ 58| 2 | 51 2|4 | 2 [ =& 2 |4 2 | a5 | 2 [s2] 2 |43 3 42| 2
Roofceiting | 2-2<12 | 68 [ 2 |sw]| 2 [s3] 2 fes| 2 |60 [ 1 |62 | 1 | | 54 2 4o | 2
and twocenter- | 32«8 [ &1 | 2 [sz | z [#8] 2z [se| 2z 1] 2 Jag [ 2 ]ss] 2z [42] 2 |42 z
bearingfloors 15700 [ 73 | ¢ |64 | 2 | 58| 2 |0 | 2 |62 | 2 |&7 | 2 |67 | 2 |52 | & |53 ¢
2E=12 [ BE [ 2 | 74 : | &7 ez 22 2 [es] 3785 2z [ae] 2 [&1] 2
42=8 |60 1 [&o | 2 | &5 : |ea| L [sw]| 2 [s2| 2 |62 2z |56 2 [+00] 2
1.2=10 | B4 R | &7 : |2 2 [z 2 [6es| 2 77 2 [as] 2 [&0] 2
1z=12 (o5 | 2 |88 2z [ma | 2 [es| 2 a2 s 2 Jew| 2z [7e] 2 7o 2
Foof, ceiling, | 2<% | &1 1 1£ | 1 £ | 2 20 1 1-B 1 1.5 [z |20 [ 1 1£ | 1 15 | 2
amd twoclear | zz«<6 | 3.1 : ez | 2z (24 ] 2 |20 | 2 |27|2 ER N EENEREE z |eza | 2
span floors zExB |30 | z | 24 z e[ 3 [zw] 2 Jaa ]2 Jenn] @ [as ]2 Jez] 2 [z 3
(continued)
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TABLE R502.5(1)—continuad
GIRDER 5PANS* AND HEADER SPANS*FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir® and required number of jack studs)

GROUND SNOW LOAD (psh®
GIRDERS &ND = | 50 | o
HEADERS SIZE Eullding widi lzet)
SUPPORTING 20 8 E 20 22 36 20 8 18
Span | NJ? | Span| N | Span | NJ? | Span| N9 |Span| NJY |Span| N2 | Span| MJ9 | Span | NJ? | Span | M9
2Zwl0 | 48 | 2 |41 | 2 |38 | 8 |48 | &z |40 | 3 |27 | 3 |47 | 3 |40 | 2 |38 | @
ZZwlZ |66 | 3 |43 | 3 |42 | 3 |55 | 2 |48 | 3 |42 | 3 |64 | 3 |47 | & |41 | 4
12w8 |40 | 2 |4z | 2 |38 | & |42 | ¢ |41 | & |28 | 2 |48 | 2 |41 | z |38 | ¢
Roof.ceiling. ["3z.00 &s11 | 2 |64 | ¢ |47 | & |&d0| 2 | &0 | 2 |46 | 1 | &8 | 2 |411 | z | 45 | 2
and two clear
spanfloors | 22%12 &l | 2 |51 | 3 |54 | 2 |&8 [ 2 |sw| 3 |=3 |3 |es |z |58 | 3 |52 | :
12=8 |67 | 2 |40 | 2 |44 | & |56 | ¢ |48 | & |43 | 2 |58 | 2 |48 | z |4z | ¢
1Z«10 & | 2 |&ll | ¢ |52 | ¢ |68 | ¢ |5 | 2 |52 | 2 |67 ] 2 |58 |2 [&1]¢2
AZ«lZ |11 | 2 |&w | & |6z | 8 |78 | ¢ |6& | 2 |&0 | 3 |78 | 2 |68 | ¢ &1 ] @

For 5I: 1inch = 25.4 mm. | pound per square foot = 00479 kPa.

a. Spans are given in fest and inches,

b. Tabulated values mssume #2 grade lumber.

. Buiflding width = measured perpendicular to the ridge. For widths betwean those shown, spans are permitted o be interpolated.

d. MJ - Mumber of jack shuds required 0 support each end. Where the number of required jack studs equals one, the header is permitted o be supported by an
approved framing anchor atiached to the Full-height wall stud and 1o the header,

&, Use 30 paf ground snow load for cases in which ground snow 1oad is ks than 30 paf and the roof 1ive load is equal 1o of less than 20 psf.

TABLE R502.5(2)
GIRDER 5PANS® AND HEADER SPANS® FOR INTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, southemn pine and spruce-pine-fir® and required number of jack studs)

HEADERS AND BUILDING WIGHT (Te2t)
GIRDERS SIZE E] = 1

SUPPORTING Span O Span (T Span e

224 11 1 T 1 25 1

EEPT i 1 ERT) ] 15 1

EEPT 5 1 Gy z [N z

Zz-10 0 z ] z G z

22x 12 Bl z 70 z B2 z

One Aoor only 1zxB 12 1 (%} 1 57 ]

3210 Fay 1 77 z 53 z

EEPYH T z EETY z 10 z

FEPT] B0 1 7.8 1 [ 1

12 10 11 1 55 1 710 z

112 I8 1 0z z 51 z

EEPY] 2z 1 10 ] 7 1

EEPT 1z z X z 2t z

P a1 z 16 z 1z z

Tz-10 T z I z N 3

FEPYH 5 z Gy 1 [N 3

Two foors EEPT ] z 5 z 1 z

32+ 10 B2 z 4 z 10 z

EEPYH 7z z & z 57 3

[P ] 1 3 z 15 z

1z- 10 7z z G z 55 z

12n 12 B z 7.2 z [ z

For 51: 1inch = 25.4 mm. 1 foot = 304.8 mm.

a. Spans are given in feet and inches.

b. Tabulated values assume #2 grade lumber.

. Building width is messured perpendicular to the ridge. For widihs between thoss shown, spans are permitted o be interpolated.

d. MJ - Mumbsr of jack studs required to support each end. Where the number of required jack studs equals ope, the header 15 permitted to be supported by an
approved framing anchor attached o the full-hedght wall sd and w0 the header.

122 2012 INTERNATIONAL RESIDENTIAL CODE®
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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.

TABLE RED2.7.1
SPANS FOR MINIMUM No.2 GRADE SINGLE HEADER"®='

GROUND SNOW LOAD (psh)
SINGLE Zz0° [ 0 [ 50
SEEQ:E:QET?EG SIZE WD SPECIES Buiding Wi fieete
20 et 36 20 ze 36 20 28 kL]
Spruce-Pine-Fir 4-10 4.2 3-8 4-3 3-8 3-3 37 3-0 2-8
Zx B Hem-Fir 5-1 44 3-10 45 310 | 35 34 3-2 2-10
Douglas-Fir or Southem Plne | 5-3 46 4-0 4-7 311 3-6 310 3-3 2-11
Spruce-Pine-Fir G-2 53 4-8 5-5 4-8 4-2 46 311 31
Roaf and ceiling 2510 Hem-Fir G-6 56 4-11 5-8 4-11 4-4 4-0 4-1 37
Diouglas-Fir or Southem Pine | 6-8 5-8 5-1 5-10 50 4-6 4-11 4.2 39
Spruce-Pine-Fir TG G-3 50 G-T 5-8 4-5 54 3-11 31
2x12 Hem-Fir 7-10 -0 G0 &11 | 511 3-3 5-A 4-8 -8
Douglas-Fir or Southem Pine | 8-1 G-11 G-2 7-2 G-1 5B 511 5-1 4-i
Spruce-Pine-Fir 3-10 33 2-11 34 33 211 3-5 2-11 27
2x8 Hem-Fir 4-0 35 31 311 3-5 3-0 -7 3-0 2-8
Diouglas-Fir or Southem Pine | 4-1 7 3-2 4-1 36 31 3-8 3-2 28
Roof. celling and Spruce-Pine-Fir 4-11 4-2 3-8 4-10 -1 3G 44 37 2-10
one center-bearing | 2 = 10 Hem-Fir 5-1 -3 3-11 50 4-4 210 4-i 311 -4
floor Diouglas-Fir or Southem Pine | 5-3 -G 4-1 5-2 4-5 4-0) 4-8 4-0 AT
Spruce-Pine-Fir 58 4.2 34 5-5 40 3-G 4-0 16 2-10
2x12 Hem-Fir G-11 | 4-11 | 3-11 | 5-10 4.0 4-2 5-5 4-2 -4
Douglas-Fir or Southem Pine | 6-1 5-3 4-8 G-0 5-2 4-10 a7 4-10 4-3
Spruce-Pine-Fir 35 2-11 27 34 211 27 3-3 2-10 26
2% 8 Hem-Fir T 1 20 35 30 2-8 -5 2-11 27
Diouglas-Fir or Southem Pine | 3-8 32 2-10 3-7 3-1 2-9 3-6 3-0 2-9
Foof. cell i Spruce-Pine-Fir 4-4 37 2-10 4-3 36 2-0 4-2 -4 2-7
Dot celling B 2+ 10 Hem Fir 47 | 211 | a5 | 48 [a10 | 33 | 44 | 20 | 21
- Diouglas-Fir or Southem Pine | 4-8 4-0 37 4-7 4-0 3-6 46 3-10 35
Spruce-Pine-Fir 4-11 7 2-10 4-9 36 2-9 4-G 3-4 27
2x12 Hem-Fir 546 4-3 3-5 56 4-2 3-3 3-4 3-11 1
Douglas-Fir or Southem Pine | 5-8 411 44 5T 4-10 4-3 5-6 4-8 4-2

For 8I: 1 dnch=254 mm, 1 pound per squase foot = 004709 kPa.

a. Spans are given in feat and inches.

b. Table i= based on a mecdmum reof-cedling dead load of 15 psf.

. The header is permitted to be supported by an approved framing anchor attached to the full-height wall stud and to the header in lied of the requined jack sted.

d. The 20 pef ground snow lead condition shall apply only when the rocf pdich 1s 512 or greater. In conditdons where the ground snow Icad is 30 pef or less and
the mof pitch is less than 9:12, use the A0 psf grovnd snow load condition.

&, Building width is measured perpendicular to the ridge. For widths batween those shown, spans are permitted o be interpolated.

f. The header shall bear on a minimwm of one jack stud at each end.

- TOP PLATE
_——TOPPLATE

" CRIPPLE

- JACK STUD T JACK STUD

FIGURE R602.7.1(1)
SINGLE MEMBER HEADER IN EXTERIOR BEARING WALL FIGURE RE0Z.7.1(2)

ALTERNATIVE SINGLE MEMBER HEADER WITHOUT CRIPPLE
City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
{(\“S} 256-7514 - (i’;{IS] 256-7511 {f'u\j
www.cityofmadisonsd.com
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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.

TABLE RE02.7.2
MAXIMUM SPANS FOR WOOD STRUCTURAL PANEL BOX HEADERS®

HOUSE DEPTH if
HEADER CONSTRUCTION! HEADER DEPTH {feet
{Inches) 24 2 28 0 EF]
: a 4 4 3 3 —
Wiood structural panel—one side 15 5 5 1 7 9
. ] 7 5 5 4 3
Wi structural panel-tath sides 15 a 8 7 7 i
For 5I: 1inch= 25.4 mm, 1 foot = 304.8 mm.
a. Spars are besed on single story with clear-span trussed roof or two-story with Aoor and roof supported by interior-bearing walls,
b Ses Figure RE02.7.2 for construction details,
CRIPPLE® TOF PLATE®
STREMGTH AXIS /f
HEADER DEFTH
T
STREMATH AXIS
3
B
&
sTUDSE WooD
HEADER SPAN STRUCTURAL
PAMNELT*
» 2IM, OR
16 IM.
INSULATION A8 |
HEQUIRED
o
—r
SECTION

For S 1 inch = 264 mm. 1 foot = 304.8 mm.

NOTES:

a. The top plate shall be continuous over header.

b Jack studs shall be used for spans over 4 feet.

c. Cripple spacing shall b= the same s for studs.

d. Wood structural panel Faces shall be single pieces of ™/ -inch-thick Exposure | (sxterior glue) or thicker, installed on the interior or exterior or both sides of
the header.

&, Wood structural panel Baces shall be nailed o framing and cripples with 8d common or galvandzed box nafls spaced 3 inches on center, staggering alternate
nails %, tnch. Gahanized nails shall be hot-dippad or tumbled.

FIGURE RE02.7.2
TYPICAL WOOD STRUCTURAL PANEL BOX HEADER CONSTRUCTION

City of Madison
PO Box 308 » 116 W. Center Street »+ Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
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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.
v'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.
v 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.
v’ 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.

B A SPACING BB gpacing  IMLC BUL A SPACING BWMB  SPACING BWLC
1 BETWEEN | BETWEEN ! [ BETWEEN | BETWEEN |
i BWL A-B ‘ BWL B-C | | BWWL A-B | BWL B-C |
- : ‘ ‘ - Tty . !
o _— — 5 | | |
% ‘ % | % g = T
: | o1 3 |
: i zf? Zlo = 4 MAX—>}
1 i 2E= i = |
0= g ag -
%Hﬁ Py B bzl NO BRACED WALL LINE: -
QF | o) ROOF AND FLOOR BEAR |
G | o Sdu AT SAME ELEVATION
1= 272N
! i ol ™
9 | @z S 2
- z
=+ T zild o8+
@ gz = =1
§ %U-'ED @ MOTE: IN THE ABSENCE OF A
= o BRACED YWALL LINE, BYWL A, B,
= C SHALL END AT EXTERIOR WWALL
-
13
TYPICAL BRACED WALL PLAN TYPICAL UPPER FLOOR BRACED WALL PLAN

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.

-t BRACED WALL LINE 1 ot

PROJECTED

CORNER ‘\}ﬂ—HPROJECTED LENGTH OF BRACING —a-—f~e—

o T o

NOTE: IF THE DIAGONAL WALL IS GREATER
THAN 8 FEET LONG, THEN IT MUST BE TREATED
AS A SEPARATE BRACED WALL LINE.

|+——BRACED WALL LINE zﬁ

City of Madison
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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.

TABLE REDZ.10.3(1)
BRACING REQUIREMENTS BASED ON WIND SPEED

+  EXPOSURE CATEGORY B
L IBEagT EAlE o Roce Velonr o S A R
+  2BRACED WALL LINES
. Methods
Bipeed" |  swrylocaton | Line Spacing | MemogUE' | Memesce | DWE.WSPSFE | oo USRS o
mphy (faet) coSERE C5-PF
10 15 25 an L5
20 6.0 0 35 20
30 8.5 B4 30 4.5
@ 40 115 115 6.5 5.5
ﬁ 50 14.0 14.0 8.0 7.0
G0 165 16.5 95 &0
10 .5 .5 15 20
20 115 115 6.5 5.5
o8 ﬁ E 30 165 16.5 9.5 g0
40 2l.5 215 125 10.5
a0 26.5 264 150 130
G0 aLs 5 180 155
10 MNP 9.0 3.4 4.5
20 MNP 17.0 Lo.0 85
30 MNP 245 14.0 120
40 NP 320 180 155
50 MNP 0.0 225 19.0
G0 NP 46.5 26.5 225
10 15 25 20 20
20 70 7.0 4.0 35
a0 9.5 9.3 34 a0
ﬁ 40 12.5 125 (B G.0
ﬁ 50 15.5 155 2.0 7.5
G0 185 18.5 10.5 0.0
10 70 7.0 4.0 35
20 120 13.0 Th 6.5
<D 20 185 18.5 10.5 0.0
40 24.0 24.0 14.0 12.0
50 20.5 20.5 17.0 14.5
G0 5.0 5.0 20.0 17.0
10 NP 10.5 6.0 a0
20 MNP 19.0 110 0.5
20 MNP 27.5 15.5 135
40 MNP 355 20.5 17.5
50 MNP 44.0 25.0 215
&0 NP 220 20.0 234

City of Madison
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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.

L 10MAX | | 20' MAX || [10' MAX
I

10' MAX

20" MAX

BWL =16' REQUIRES MINIMUNM
OF 2 BRACED WALL PANELS

]

BRAC]
27

NOTE: CONTINUOUS
SHEATHING METHODS
REQUIRE ALL FRAMED
PORTIONS OF THE BRACED
WALL LINE TO BE SHEATHED.

-‘
S
S

X

iy
Rk

S

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.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
www.cityofmadisonsd.com
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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.

TABLE RE0DZ.10.4

BRACING METHODS
CONMECTION CRITERIA®
METHODS, MATERIAL MINIFIUM THICKNESS FIGLRE
Fasteners Spacing
1 = 4 wood ar Waood: 2-8d common nails Waood: per stud and
LIR approved metal straps — ) or top and bottom plates
L 8 at 457 to 60° angles for | 3-8d (2Y: "long x 0.1 13" dia.) nails
et-in-bracing T - |
mamum "_ T Metal strap: per manufacturer Metal:
stud spacing ) per manufacturer
DWE %, (1" nominal) for 2-8d (27, "long = 0.113 7 dia.) nalls
Magonal maximum 24 or Per stud
winod boards stud spacing 2 - 1%, "long staples
Wep Exterior sheathing per . .
Wond - Table RG02.3(3) 6 "edges 12" field
stmictural panel * Interior sheathing per :
(See Section RED4) Table RG02.3(1) or RA0Z3(2 Varles by fastener
BYV-W5P*

Wood Structural

4" at panel edges
Panels with Stone

PT. o - L 127 at intermediate
Ty L
or Masonry Veneer s SeeFigure RG0Z.106.5 &d commaon (24, " 0.121) nails supports 4 at braced
E {See Section wall panel end posts
5 RE0Z.10.6.5)
= TR - T
. 1Y, "long = 0.12 "dia. (for V3 "thick
o0 7 . x H
£ Stni]-:ti'u.:ul b, " ar By, for e sheathing) 19, "long = 0.12 " dia.
& | fiberboard sheath- maximum 16" |||| ||||||| {for #/3; " thick sheathing) 3" edges G " Fleld
— | stud spacing = = galvanized roofing nails or 8d commaon
g ne (2%, "1ong = 0.131" dia.) nails
E Mails or screws per Table RG02.3(1) for |For all braced wall
.E CB : e exterior locations panel locations: 7
= " - edges (including to
Gypsum board ! -g]:[[l;l_ Mails ar screws per Table RT02.2.5 for _]:‘g battam pl.:utis] ?
nterior locations Fleld
PES Y ror Y *far — Far ¥y ", fd commen
Particleboard ‘4 | ‘2 15" T {2 long = 0.1 13 "dia.) nails 2* el ges B Fleld
sheathing T:.Tdn;":; | |||| ||| ||| Far ¥, ", 8d comman gesh He
{See Section RG05) pacing = = 2%, “lang = 0.131 * dia.) nails
= —— T T
PCP SeeSeu:unnRrDB..LEFnr — . 1Y, "long. 11 gage, '/, " dia. head nails 6" o.c. on all framing
Partland maximum 16 i ar members
cement plaster stud spacing — — Iy "long, 16 gage staples
HPS o ; T T 0.052" dia.. 0.225 " dia. head nails with
Hardboard e ::L;";x;l'um ]]]]]]]]:I]]]j length to accommasdate 1%/, " 4" exdges 8" fleld
panel slding pacing = — penetration into studs
ABW — .
1 - [ D o -
b}jlalcbzgni-tfll s [l | See Section RG0Z. 10061 Section BEOZ106.1

{continued)

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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TAELE REDZ. 104 —continued
BRACING METHODS

CONMNECTION CRITERIA®

METHODS, MATERIAL MINIMUM THICKNESS FIGURE
Fastenars spacing
PFH =i
Portal frame with 3 I See Section RE02.10.6.2 See Section RG02.106.2
hald-downs g

PFG

Portal frame at garage s See Section RE02.10.6.3 See Section RG02.106.3

Intermittent Bracing Methods

Exterior sheathing per

CS-WSP o —satiine. N Tahle RAED2.2(3)
Continuously sheathed % :

wood stractural panel Interior sheathing per
Table RG02.3(1) or RE0Z.3(2)

6" edges 12 "field

Waries by fastenar

E C5-Ghe
Continuously sheathed
< | wocd structural panel 3 I | || | | See Method CS-WEP See Method C5-WSP
d adjacent to garage - I
= openings
m =
i CS-PF i —_—
“1 | Continucusly sheathed Vi .H [ ] See Section RG02.10.6.4 See Sectlon RE02.106.4
g portal frame = !
g 17, "long = 0.12 " dia.
H ) ifor ¥, "thick sheathing)
o C5-SFB! 1, or B, “for s 13.-'45‘ long = 0.12 " dia.
Continuously sheathed maximum 6" H | {for */y "thick sheathing) 3" edges G " fleld
structural fiberboard stud spacing - = galvanized roofing nails or

8d common
(2Y, "long = 0.131" dia) nails

For SI: 1 inch = 25.4 mm, | foot = 305 mm, 1 degree = 0.0175 3, | pound par square foot = 47.8 M m®, | mile per hour = 0,447 mis.
a. Adhestve attachment of wall sheathing. including Method GE, shall not be permitted in Seismic Design Categories C, D, D and D,

b. Applies o panets next 1o garage door opening when supporiing gable end wall or roof load only. May only be used on one wall of the garage. In Seismic
Design Categories D, Dy and D, moof coverng dead doad may not exceed 3 psf

. Garage openings adjacent to a Method C5-G panel shall be provided with a header in accordance with Table RS02.5(1). A full height clear opening shall not
be permitted adjacent o a Method C5-G panel.

d. Methed C5-5FE dess not apply in Seismic Design Categordes D D and [ and in areas where the wind speed exceeds 100 mph.

&, Method applies to detached one- and two-Family dwellings in Seismic Design Categordes D through Tt onty.

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.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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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.

TABLE REDZ.10.5
MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH
Inches)
METHOD CONTRIBUTING LENGTH
[%ae Table RG0Z.10.4) ‘wall Helght iinches)
2 et afesl 10 fast 11 fest 12 resat
DWE. W5F, SFE. FBS, PCP. HFS. BV-WSP 48 48 48 53 58 Actual®
GB B a8 | as | S| | e
LIE 55 G2 G4 MP MP Actual®
. wh'll?::lnsiic.l E-::alnfﬂcn.'lph 28 i 3 i 12
ABW SDC D, Dy and Dy, 12 22 29 NP NP 18
wind spead = 110 mph
PFH Supporting roaf only 16 16 16 18 20F 48
Supporting one story and roof | 24 24 24 27 20 48
PFG 24 27 30 a g 1.5 = Actual®
C5-G 24 27 30 13 3 Actual®
C5-PF 16 18 20 22 24 Actual®
Adjacent clear opening heght
{Inches)
= G4 24 27 30 13 A
GE i 27 30 13 A
72 27 27 30 11 36
TG a0 24 30 13 3
&0 12 30 30 13 3
a4 15 3z 3z 13 3
88 8 345 33 13 3
92 41 w 35 35 36
Qi 48 41 38 16 3
C5-WSP. C5-5FB 100 — H 40 18 18
104 — 44 43 40 24 Actual®
108 — 54 46 43 41
112 — — 50 45 43
11& — — 55 48 45
120 — — G0 52 48
124 — — — 56 il
128 — — — [ ]
132 — — — i3] 58
136 — — — — G2
140 — — — — [5
144 — — — — 72

For 51: linch = 25.4 mm. 1 foot = 304.8 mm. 1 mile per hour = 0,447 mds.

MNP = Mot Permitied.

a. Linear interpolation shall be permitied.

b. Ulsa the actual length when it is greater than or equal o te minimum length.

c. Mzandmum header hedght for PEH i 10 feet in accordance with Figure RED2.10.6.2, but wall height may be increased o 12 fest with pony wall.

d. Maxdimum opening hedght for FFG & 10 feet in accordance with Figure RED2.10.6.3, but wall height may be increased 1o 12 feet with pony wall.
&, Mandmum opening hedght for C5-PF is 10 feet in accordance with Figure RG02.10.6.4. butwall height may be increased o 12 feet with pomy wall,

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
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CLEAR
OPENING
i~ HEIGHT —™

CLEAR
=— OPENING —=
HEIGHT

CLEAR
|=a— OPENING —a=
HEIGHT

PANEL PANEL PANEL

LENGTH LENGTH LENGTH
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

City of Madison
PO Box 308 « 116 W. Center Street + Madison, SD 57042
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CONTINUOUS RIM  FULL HEIGHT BLOCKING
OR BAND JOIST CONTINUOUS ALONG LENGTH
OF BRACED WALL PANEL

X PERPENDICULAR FRAMING
'\ 8d @ 6" 0.C. ALONG
8d @ 6" Q.C. ALONG BRACED WALL PANEL
A |4~ BRACED WALL PANEL P jﬁﬁ
.-—-/J(— 1

~——BRACED WALL PANEL
~—— BRACED WALL PANEL

BRACED WALL PANEL BRACED WALL PANEL
i !
PERPENDICULAR FRAMING \

3-16d @ 16" O.C. ALONG /3-16d @ 16" O.C. ALONG

| CONTINUOUS RIM FULL HEIGHT BLOCKING A
OR BAND JOIST CONTINUOUS ALONG LENGTH
OF BRACED WALL PANEL

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

ADDITIONAL FRAMING FULL HEIGHT BLOCKING
gﬁgzgg?us RIM OR MEMBER DIRECTLY ABOVE @ 16" O.C. ALONG
=] BRACED WALL PANEL BRACED WALL PANEL
\ 8d @ 6" O.C. ALONG TOE MNAIL 3-8d
8d@ 6" O.C. ALONG BRACED WALL PANEL NAILS AT EACH
BRACED WALL PANEL BLOCKING
MEMBER
Ly~ s gt
-—— BRACED WALL PANEL |-=— BRACED WALL PANEL --— BRACED WALL PAMEL
3-16d @ 16" O.C. ALONG 3-16d @ 16" O.C. ALONG 3-16d AT EACH
BRACED WALL PANEL /BRACED WALL PANEL /BLOCKING MEMBER
l = 2-16d NAILS
Al \ EACH SIDE
CONTINUQUS RIM
el ADDITIONAL FRAMING FULL HEIGHT
MEMBER DIRECTLY BELOW BLOCKING @ 16" O.C.
BRACED WALL PANEL ALONG BRACED WALL

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

City of Madison
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{(\“5} 356-?5 M- . (i’;{IS] 25&-?; I I {fl'u\j
www.cityofmadisonsd.com



ROOF SHEATHING

EDGE NAILING PER
TABLE R602.3(1)
(TYP)
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2" MAX
OPEN

15.25” MAX
S
Y

2x BLOCKING

e 420" MAX —}

BRACING®

BRACED WALL
PANEL

Figure R602.10.8.2(1)
Braced Wall Panel Connection to

\ ROOF TRUSSES
PER R802.10
NAILING PER
TABLE RE02.3(1}

— 60" MAX —

PROVIDE VENTING
PER SECTION R806
(NOT SHOWN)

Perpendicular Rafters

PROVIDE VENTING
PER SECTION R806

OPEN

BRACING
; ;VE NTING

\ SOLID BLOCKING BETWEEN
RAFTERS ATTACHED TO TOP

Figure R602.10.8.2(2)
Braced Wall Panel Connection Option
To Perpendicular Rafters or Roof

Trusses

ROCF SHEATHING

EDGE NAILING PER
TABLE R602.3(1) (TYP)

pge— 27 MAX

k— 40" MAX —

P

BRACING /

BRACED WALL
PANEL

PER R&02.10

NAILING PER
TABLE R602.3(1)

@ SECTION

PO Box 308 « 116 W, Center Street +

City of Madison

(605) 256-7514 + (605) 256-7511(Fax)
www.cityofmadi%onsd.com

BRACED WALL
PANEL

@ ELEVATION

Madison, SD 57042

PLATES WITH 8d @ 6” OC ALONG
LENGTH OF BRACED WALL PANEL
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Figure R602.10.8.2(8) 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.

| o CONTINUOUSLY SHEATHED _
\ |" BRACED WALL LINE =
(CONTINUOUSLY SHEATHED,
BRACED WALL LINE
HOLD-
RETURN DOWN
PANEL BRACED WALL PANEL AT DEVICE BRACED WALL PANEL AT
END OF BRACED WALL LINE END OF BRACED WALL LINE
END CONDITION 1 END CONDITION 2
CONTINUQUSLY SHEATHED N\
BRACED WALL LINE ‘ T Y

BRACED WALL LINE

i)

\

.

S

PANEL D \
48" MINIMUM BRACED WALL PANEL 10" MAX FIRST BRACED
AT END OF ERACED WALL LINE WWALL PANEL
END CONDITION 3 SEE REQUIREMENTS END CONDITION 4
. CONTINUOUSLY SHEATHED — REQUIREMENTS
BRACED WALL LINE
10" MAX | Y . .
~ - Return panel: 24" for braced wall lines sheathed with

wood structural panels
32" for braced wall lines sheathed with
structural fiberboard

m

/ Distance D: 24" for braced wall lines sheathed with
/ 4 wood structural panels
/ /47 32" for braced wall lines sheathed with
\ i ////A////// structural fiberboard
oevce 1 ORISR
END CONDITION 5§ Hold-down 800 Ibs capacity fastened to the edge of the
device: braced wall panel closest to the corner and

to the foundation or floor framing below

Figure R602.10.7

City of Madison
PO Box 308 » 116 W. Center Street »+ Madison, SD 57042
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End Conditions for Braced Wall Lines With Continuous Sheathing

pa————FEXTENT OF HEADER WITH DCUBLE PORTAL FRAMES (TW O BRACED WALL PANELS)
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EXTENT OF HEADER WITH SINGLE PORTAL FRAME

2' -1 FINISHED

{OME BRACED WALL PANEL)

WIDTH ©F CPENING

S —
FOR SINGLE OR DOUBLE PORTAL

TENSION STRAP PER

E:Z TABLE 602 10.6.4
FOMY WALL o {OM OFPOSITE SIDE
HEIGHT [ OF SHEATHING)
s
W MIN. 3% X 11- 114" NET HEADER BRACED WALL LINE
M o STEEL HEADER PROHIBITED CONTINUGUSLY SHEATHED
e i WITH WOOD STRUCTURAL
::‘c FASTEN SHEATHING TO HEADER WITH 8D : PANELS
< o COMMON OR GALVANIZED BOX MAILS IN 2 GRID i
@ ks PATTERN AS SHOWN ;
] M IF NEEDED PANEL
= it SPLICE ED GES SHALL
- e HEADER TOJACK-STUD STRAP PER TABLE SCCUR AND BE
£ A KN RE0Z.10.6.4 ON BOTH SIDES OF OPENING ATTACHED To
o . ATTACH
3 3 u OPPOSITE SIDE OF SHEATHING COMMON BLOCKING
s nf H WITHIN 24" OF WALL
2 = e MID- HEIGHT. ONE ROW
3 g e MIN. DOUBLE 24 FRAMING COVERED WITH MIN, ; GF 300 NALING IS
4 716" THICK WOOD STRUC TURAL PAMEL o
E W N <V Ruc e i REQUIRED IN EACH
a ) . SHEATHING WITH 2D COMMON OR GALVANIZED ; FANEL EDGE.
= i BOX NAILS AT 3" O.C. IN ALL FRAMING (STUDS, !
[ BLOCKING, AND SILLS) TYP. :
et TYPICAL FORTAL
o S MIN.LENGTH OF PANEL PER TABLERE02.10.5 FRAME CONSTRUCTION ™~
e
" H
it ~—— MIN. {2) 1/2° DIAMETER ANCHOR BOLTS L LM DOUBLE 2xé POST
Lt INSTALLED PER R402.1.8 WITH 2%2%31 6" PLATE H (KING AND JAC K STUD).
iy WASHER Tt NUMBER OF JAC
et : STUDSPER TABLES
HE o ] RE0Z.51) &(2).
LI P o ©
h oo w Ei " 3 n & :
[ . - . = = P . T gy @
~2 (.T
ANCHOR BOLTS PER
OVER CONCRETE OR MASONRY BLOCK FOUNDATION SECTION RA02.1&
{2) FRAMING ANCHORS
WOOD STRUCTURAL PANEL . 4 APPLIED ACROSS
MAIL SOLE PLATE
SHEATHIMG TC TOP OF BAND OR — SHEATHING JOIMT WITH A
A OIET TO JOIST PER SHEAT b
TABLE REC2.31) PACITY OF 670 LBS IN
THE HORIZONTAL AND
VERTICAL DIRECTIONS
v
WOOD STRUCTURAL PANEL SHEATHING OVER AFPROVED BAND OR RIM JOIST
OVER RAISED WOOD FLOOR -FRAMING ANCHOR OPTION
(WHEN PORTAL SHEATHING DOES NOT LAP OVER BAND OR RIM JOIST)
g WOOD STRUCTURAL
T - MAIL SOLE PLATE
23w PANEL SHEATHING ACH SHEATHING TO
i g /— CONTINUOUS OVER BAND TO JOIST PER = AND OR RIN JOIST WITH
= TABLE R802 3(1) ~
z OR RIMJOIST Al 231) 5D COMMON NAILS AT 2°

b oo oo oo

¥

O.C. TOP AND BOTTOM

WoOoD STRUCTURAL PANEL SHEATHING OVER APPROVED BAMD OR RIM JOIST

OVER RAISED WOOD FLOOR - OVERLAP OPTION
(WHEN PORTAL SHEATHING LAPS OVER BAND OR RIM BOARD)

FRONT ELEVATION

Figure R602.10.6.4

i

H==—MN}

‘\\— FASTEN TOF FLATE TO
HEADER WITH TWO
ROWS OF 180 SINKER
NAILS AT F O.C. TYP.

[™~—— MIN. 718" WOOD

(] STRUCTURAL PANEL
SHEATHING

——[F

NAIL SOLE
PLATE TOJOIST
PER TABLE
RE0Z3(1)

APPROVED BAND
OR RIMJCIST

NAIL SOLE
/_ FLATE TOJOIST

- PER TABLE
E— RE0Z3(1)
APPROVED BAND
OR RIMJOIST
SECTION

Continuous Sheathing Portal Frame Construction (Method CS-PF and CS-G)

City of Madison

PO Box 308 - 116 W. Center Street » Madison, SD 57042
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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.
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T T oA N T TYPICAL | ' ST
WALL [ h
CORNER i i
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=
E

TYPICAL SEGMENTS OF
WALL BETWEEN COF{rijF{\A
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e e e g —— ——

FIRST FLOOR PLAN SECOND FLOOR PLAN
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 ltems 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.

TABLE REDZ.12.4
MINIMUM NUMBER OF BRACING UNITS ON EACH SIDE OF THE CIRCUMSCRIBED RECTANGLE

MINIMUM NUMEBER OF ERACING MINIMUM NUMEER OF ERACING
UINITS ON EACH LONG SIDE®® UNITS ON EACH SHORT SIDE®®
STORY LEVEL E"’“'rE'T':"ﬁLE;EE HEIGHT Length of short slde (feat)® Length of long slde (feetf
10 20 30 40 50 &0 10 0 30 a0 50 60

@é 1 2 2 2 3 3 1 2 2 2 3 3
10
ﬁé 1 2 3 3 4 | 1 2 3 3 | 4

For SI: 1 inch = 25.4 mm. | foot = 304.8 mm.

a. Interpolation shall not be permitied.

b Cripple walls or wood-framed besement walks ina walk-out condition of a one-story structire shall be designed as the first Aoosof 2 two-slony housa,
. Actal lengihs of the sides of the cicumscribed rectangle shall be rounded ta the next lighest unit of 10 when using this table

[
L75]
G
-
wn
o
(%]
(]
[}
-
(53]
[=x]

(%]
(%]
.
w
=]
=1
(5]
[
=
wn
=]
=1

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.

TABLE RT0Z.3.5
MINIMUM THICKNESS AND APPLICATION OF GYPSUM BOARD

THICENESS ORIENTATION OF MAXIMUM SPACING |MAXIMUM SPACING OF
OF GYPSUM APPLICATION | GYPSUM BOARD OF FRAMING FASTEMERS (Inches) SIZE OF NAILS FOR .I'-'cPPL".:.:n'-'I.T":IN
BOARD 10 FRAMING MEMBERS Nl s b TO WD FRAMING
{Inches) {Inches o.c.) a CTEwS
application without adheshve
. Ceiling? Perpendicular 16 7 12 iIBI%JIge. 1y In:;ng. ”.";.“Ijheudq:cllll:l':ﬂl” -:Ilan'lleter.
Yy - : : /" long. annular-ringed: or 4d coaler nail,
Wall Either direction 16 3 16 D080 diameter, 13" long, " head.
Cellt Either directi 16 7 12 . ,
—- er drection 13 gage, 13" long, "%, head; 0.098" diameter,
" Ceiling Perpendicular 24 7 12 1Y, long. annular-ringed: 54 cooler natl, 0.086"
‘2 Wall Either direction 7 3 12 |diameter, 1347 long. '5."54:' head: or gypsum board
- 11, 0.08ET di ter, 1 %," long, ¥,," head.
Wall Elther direction 16 g w ™ AMELEr, & Yy Jong, Ty fea
Cellt Either directi 16 7 12 . ,
—- er drection 12 gage, 15" long, '%,," head: 0.098" diameter,
5 Celling® Perpendicular 24 7 12 1%, long. annular-ringed: B4 cooler natl, 0.002"
i Wall Either direction 7 3 12 |diameter, lr}::"“ long. !¥," head: or gypsum board
- I, 00815 diameter, 17" long, &/, head.
Wall Elther direction 16 g w ™ o dlameter, Ty Jong. Ty e
application with adhesive
Ceiling? Perpendicular 16 16 16
¥ Same as above for %" um board
' Wall | Either direction 1 G 21 v e
Cetling Either direction 1 1 16 Lo erw
b, ar ¥y Ceitling? Perpendicul ar 24 12 16 Same .:us..:ubn:me for Uy and %" gypsum board.
s respectively
Wall Either direction 24 16 24
Two Celling Perpendicular 16 16 16 |Base ply natled as above for 4y gypsum board;
3."I'I.:|].-'er5 Wall Either direction 24 24 T face ply Installed with adhesive

For 51 1inch = 254 mm.

a. For application without adhesive, a pair of nails spaced not less than 2 inches apart or more than 2%, inches apart may be usad with the pair of nadls spaced 12
inches on center.

. Serews shall be in accordance with Section RTO2.3.6. Screws for attaching gypsum board i structural insulated panels shall penetrate the woed structural
panel facing not less than ™, inch.

. Where cold-formed steed framing is used with a clinching design o receive nails by two ediges of metal, the nadls shall be not less than % inch longer than the
gvpsum board thickness and shall have ringed shanks. Where the codd-formed stes] framing has a nailing groove formed o recedve the nails, the nails shall
have barbed shanks or be 5d, 13Y, gage, ™/, inches Jong, "/ Anch bead for Y-inch gy psum board; and 64, 13 gage, 17/, inches long, ¥/ -inch head for */y-inch
gypsum beard.

. Thres-edghths-inch-thick single-ply gypsum boand shall aot be ussd on a ceiling where a water-based textured finish & 1o be applied. or where it will be
required to support insuladon above a cedling. On ceiling applications o recedve a water-based texture matertal, either hand o spray applied. the gypsum
toard shall be applied perpendicular o framing. When applying a water-basad texture material, the minimum gy peum boand thickness shall be incressed from
Yy inch o Y, dnch for 16-inch on center framing, and from */ inch 1o % inch for 2d-inch on center framing or ',-inch sag-resistant gypeum cedling board shall
b iz,

. Type X gypsum beard for garage cedlings beneath habilable rooms shall be installed perpendicular o the cedling framing and shall be fastened at madmum &
inches o, by minimum 17, inches Gd coated mails or equivalent dopwall screws,

=

5]

(=%

o
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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 | or |l 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 | or Il 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 lll vapor retarders. Class Il vapor retarders shall be permitted where any one of the
conditions are met.

v" Vented cladding over fiberboard.

v" Vented cladding over gypsum.

v Insulated sheathing with R-value = 7.5 over 2 x 4 wall.

v Insulated sheathing with R-value = 11.25 over 2 x 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 ll: Kraft-faced fiberglass batts.

Class lll: Latex or enamel paint.

City of Madison
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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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TABLE R703.4
WEATHER-RESISTANT SIDING ATTACHMENT AND MINIMUM THICKNESS

TYPE OF SUPPORTS FOR THE SIDING MATERIAL AMD FASTEMERS®=

MOMINAL JOINT RIE‘ISAIEE'E;E WD[ wc;ud Flbertoard | © Foam Mumb
SIDING MATERIAL Tl-::llﬁsrrl-leEs?S' TREATMENT| DARRIER E p:ntlra 5r|:'a-th|nrg Erggfrl;:;ng plastic Direct to Epu;glrnle; g‘;
REQUIRED' | sheathing Inta | Into stud | Into stud ﬁ:‘fﬂaﬁl‘"ﬁ studs fastenars
Slud
La YVeas 0120nail | Q120 nail | 0.120 nail 0.120 Mot
Without 0.0 aF P 11."3“ long 2" long 2" long nall? allowed
Harizanal | Insulation 0.024 . 0120nail | 0120 nail | 0.120 nail 0.120 Mot Same as stud
La Yes
alurminum® n 1" long 2" long 2"long nall? allowred spacing
With 0.019 L ¥ 0120pail | 0.120nail | 0.120nai | 0120 [ 0120 mat
insulation : i £s i long | 24" long | 2%, long nall? 1Y, long
Anchored veneer: Sect
brick, concrete, 2 ];i:'mn?‘n Yes See Sactlon R703 and Figure R703.76
masonry or stone
Adhered veneer: Section Yes
concrete, stone or — RT3 N ) See Sectlon ET03.6. 12 or in accordance with the manufacturer's instructions.
masonry™ ot
k R
Hardhoard _ W — Yes Maote m Mote m Mite m Mote m Mte m DU,FJHEI -edges.
Panel siding-vertical 15 12" inter. sup.
k Same as stud
]'E:db;;'l-ﬁ _horizontal s Mote p Yes Mate o MNite o MNaote o Mote o Mote o spacing 2 per
- B bearng
O113nafl (0113 nail | 0113 nail | 0113
Steel* 20 ga. Lap Yes | 1% Stple- | 29, Sta- | 24" S | nail’ IIND't i Same " stud
13 ple-24," | ple-2Y)" | Staple” Ao spacing
fid booe nall
B b mal G bozx nail | Gd bax natl (2% =
- U, — Yes (2 5 0,007 (2% x 2% b nall” D!.‘EQEI“].
Particleboard panels 0.00) 0.099) (21t | 67 panel edge.
P allowed | 12" inter. sup.
2d box natl | Bd box natl G b nail
¥, — Yes [|23:|:_I SDDXI:IFEIIJEII’!'] (24" (24" | besenall® (2%
: 01137 0.113"% 0.0098")
Wood structural panel” | . 0013 maik | 0.013 natl-| 0113 | 0000 [6” panel edges
ANSIAPA-PRP 210 -1y Mote p Yes 0,080 mi-2* | ™ ol : 5l o ' e le,‘:' ges.
siding (exterior grade) 1y 1 nail nail- Inter. sup.
Wood structural panel 31y Mote p . o |0L113 matl- (0113 matl-| 0113 0,084 8" along
lapsiding LA Mote x es 0.000 rail-2* 2y, 2L nall* nail-2" bottom edge
0,120 nail | 0.120 nail
D'[lsﬁ?n'::]” shank) | (shank) |0.120mail 18 tncton oo
] with a with a Ishank)
witha 0.313 0317 head | 0,313 head ith Center or speci-
o - . head or ’ ad L. ea wilth 2 Mot fied by the
Wiyl siding 00325 Lap Yes lGgage | ™ lG-gage | or 1G-gage | 02132 dllowed | manufacturer
5hpl§aﬁlth BDE!.E;"H-' st;:: PI; T::I th Eﬂ;i‘r nstructions or
By g 1g b0 "fy-
-g&g;"f“ ! -inch inch  |R702112 test report
crown? crown?
Face nailingup
t 67 wAdths, 1
Woed! 0113 nall per bear-
! ':'" 4 iy Min Lap Yem Fastener penetration into stud-17 naill-2%," | ing: 8" widths
rustic. drop Staple-2" | and over, 2
nails per
bearing
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TABLE R703.d—continued
WEATHER-RESISTANT SIDING ATTACHMENT AMND MINIMUM THICKNESS

WATER- TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERSS =4
SIDING NOMINAL JONT | RESISTIVE
. Wood or wood Flbearboard Gypsum | Foam plastic Number or
THICENESS Direck to
MATERIAL nches) | TREATMENT | BARRIER | stryctural pansl | sheathing Into | sheathing | sheathing spacing of
[ 1 studs
REQUIRED | =neathing Into stud stud Into stud Into stud tastenars
Ty Face nailing
Shipla ‘at
plap _flﬂrer_jge. ]..:IFI Yes Lp to 6"
Bevel e 0.113 “"'j]‘l"f*- !
, na r
Fastener penetration into stud-1" nail-2," |:-e- "
Staple-2" bearing: 3
) . aple- .
Butt tip Y Lap Tes widths and
over, 2nalls
per bearing
- G bd fd 4d 6" o.c. on
. Gd common COMmmon | cormmon COMmImon
Fiber cement i MNote Yes COMmosElon- emme comoslon- | comosion- | corrasion edges. | 2 a.c.
panel siding? - ! Noteu resistant nail’ coroslon- resistant resm.mt- re-slstant- on intermed.
r
resistant nail . v : studs
nail nail nail
G
Gd G Common
Fiher cement . Yes Gd common Gd common | common | common | corrosion-
Lap siding’ 18 Mate s Mote u comoslon- carosion- | comasion- | oomosion- resistant Mite t
R resistant nall’ resistant nail” | resistant resistant | nail or 11-
nailf nail® ™ gage roof-
Ing nafl*

For 5I: Linch = 25.4 mm.

a. Based onstud spacing of 16 inches on center where studs are spaced 24 inches. siding shall be applied 1o sheathing approved fioe that spacing.

b. Mail is a general description and shall ke T-head, modified round head, or round head with smooth or deformed shanks.

c. Staples shall have a minimum crown widih of /), -inch outside diameter and be manu factured of minimum 16-gage wire.

. Mails or staples shall be aluminum, galvanized, or rust-preventative coated and shall te driven into the siuds where fiberboard, gypsum. or foam plastic
sheathing backing is used. Where woosd or wood sinictural panel sheathing s used, Fasteners shall be driven into slds unless cltherwise permited o be
driven inio sheathing in accordance with the siding manufachirer’s installation instructons.

e, Aluminim nails shall be used w0 aitach aluminum siding.

. Aluminum (0019 inch) shall be unbacked only when the maximum panel width is 10 inches and the mapimum flat area is 8 dnches. The tolerance for
aluminum siding shall be +0.002 inch of the nominal dimension.

g. Adl attachments shall be coated with a corrosion-resistant coating.

h. Shall be of approved type.

. Three-eightts-inch plywood shall aot be applied directly 6o studs spaced more than 16 inches on center when long dimension is parallel to studs. Plywood Y-
inch or thinner shall not be applied directly to siuds spaced more than 24 inches on center. The stud spacing shall not excesd the panel span raling provided by
the manufacturer inless the panels are frstalled with the face grain perpendicular o the slids or aver sheathing approved for that stid spacing.

. Wood board sidings applied vertically shall be nailed to horizontal nailing strips or blocking set 24 inches on center. Mails shall penetrate 1%, inches into
studs, shids and woed sheathing combined or blocking.

[

k. Hardboard siding shall comply with CPASANST A135.6.
1. Vinyl siding shall comply with ASTK I 3679,
m. Minimim shank dismeter of 0092 inch, mindmam head diameter of 0.225 inch, and nail length must sccommodate sheathing and penetrate framing 1Y,
inches.
n. When used o resist shear forces, the spacing must be 4 inches at panel edges and § inches on interior supports.

o. Minimum shank diameter of 0.099 inch, mindmum head diameter of 0.240 inch, and nail length must accommodate sheathing and penetraie framing 1Y,
inches.

p Vertical end joints shall occur at studs and shall be covered with a jodnt cover o shall be canlked.

q. See Section RT0E. 1001

1. Faseners shall comply with the nominal dimensions in ASTW F 166T.

5, Sea Section RT0E. 102,

t. Face mailing: one 6d common rad] through the over lap ping planks at each std. Concesled mailing: one 11 gage 1Y/, inch long galyv. roofing nail though the
top edge of each plank at each siud.

. See Section RT02.2 exceplions

w. Minimum nadl length must accommadate sheathing and panetrate framing 14, inches.

w. Adhered masonry veneer shall comply with the requirements of Section RT03.6.3 and shall comply with the requirements in Sections 6.1 and 6.3 of TMS-
402 ACI 530VASCE 5.

. Verlical joints, 1f staggered shall be permitted to be away from shids if applied over wood strictural panel sheathing.

¥. Minimiim Fstener length mist accommodate sheathing and penstrate framing 0.75 inches or in accordance with the manufacturer's installation instructions.

= Where approved by the manufacirer’s instructions of test repont siding shall be parmitted o be insialled with fastenars penetrating not less than 0.75 inches
throwigh wood or wood struciural sheathing with or without penetration into the framing.

City of Madison
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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.

TABLE R703.5.2
MAXIMUM WEATHER EXPOSURE FOR WOOD SHAKES AND
SHINGLES ON EXTERICR WALLS*=*
(Dimensions are in inches)

LENGTH EKPO'SUL_EJEUFRE;E'EEINGLE EKPDEUE{E}JROEEDDU ELE
Shingles*

1i3 (A 12=

18 g, 14°

2 1Yy, Li
Shakes"

18 8l 14

2 1Y, Ik

For 51t 1 dnch = 254 mm.

a. Dimensdons given are for Mo, 1 grade.

b. A mendmum 10-inch exposure is permitied for Mo, 2 grade,
c. A maximum 11-inch exposure is parmitied for Mo, 2 grade,

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 su@/\(l)it shall be 12 feet, 8 inches.

SHEATHING —_] v

I~ BRICK VENEER
st |, VENEER TIE
STEEL ANGLE ] FLASHING
ATTACHED TO STUD
WITH FASTENERS —__| WEEP HOLE

COUNTERFLASHING

11/

BASE FLASHING

1

ROOF SHEATHING

FASTENERS— |

\FIOOF FRAMING

SUPPORT BY STEEL ANGLE
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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.

SHEATHING —_]

STUD —_|

STEEL ANGLE
ATTACHED TO STUD
WITH FASTENERS —_|

FASTENERS*\

7

SUPPORT BY ROOF MEMBERS

TABLE R703.7.4

BRICK VENEER

VENEERTIE

—— FLASHING
WEEP HOLE
COUNTERFLASHING

BASE FLASHING

\—TRIPLE RAFTERS
ATTACHED TO STUDS

TIE ATTACHMENT AND AIR SPACE REQUIREMENTS

BACKING AND TIE

MINIMUM TIE

MINIMUM TIE FASTENER®

AR ZPACE

Wiz stud backing with
cormigated sheet metal

22 L5, gage
(00299 1n.) = g in. wide

8d comman nail

(2 n. = 0,131 m.)

Mominal 1 in. between sheathing and veneer

Wiood stud backing with
metal strand wire

W17 (No. 0115, gage:
0.148 in.) with hook
embedded in mortar jolnt

8d commaon nail ®
(2% in. = 0,121 1n.)

Mintmum nominal 1 in.
between sheathing and
verear

Maximum 4/ in. between
backing and veneer

Cold-formed steel stud
backing with adjustable
metal strand wire

W17 (No. 9 1L5, gage:
(1.148 in.) with hook
embedded in mortar joint

M. 10 screw extending
through the steel framing a
minimum of three exposed
threads

Mintmum nominal 1 in.
between sheathing and
venesr

Maxtmum 4/, in. between
backing and veneer

For SI: 1 inch = 25.4 mm.

a. In Seismic Design Category D, D) or D, the minimum tie fetaner shall be an 8d ring-shank mail {24, in. > 013140 or a Mo, 10 screw extanding through the
stee] framing a minimim of thres exposed threads.

b All fasteners shall have rust-inhibitve coating saitable for the dretallation in which they are being used, or b2 manufactured from material not susceptible 1o
COMOE 0N,
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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.

RAFTER SPANS SEE TAHLES

o FRADZE. 11 THROLGH FA0EE.1(E)
.-"'----
-.F--- L

COLLAR TIE OR

AN

RDGE STRAP
SEE SECTION
Fanzan

- RIDGE BOWRD OF BEAM
SEE SECTEXNS RR0Z 1 SNDRBO2.31

RAISED RAFTER TIE
‘{,-"_ SEE SECTION REr2 3.1
SEE RAFTEF: SPAH TABLES

—PURLN &ND
"/ FURLN ERACE

RADZE. 113 THROUGH R20Z5, 115
FOR ACJLUSTED RAFTER SFENS
[HCHR = V3 MAX)

HR:

T SEE SECTEON
REOZ S

CEILNG JOISTLAF .
SEE SECTION Y
RaZ1.2 ',.'

HG

\ CELING J0IST SEE
I",f.';;i;‘f;‘z:,““ RAFTEF TO JCAST
- COMMECTION SEE
Y SECTION REGD.E 1
% IQPFLATES) M BEARING
K FEDEAZ PARTITIONS
*, : SEE SECTION
h! Fli2.5.1
“—BEARING WALL BEARING WALL
= —f A e b

For 510 1 inch = 25.4 mim. | foot = 305 mm. | degres = 0.018 rad.

Mote: Where cedling jodsts run perpendicular to the rafer, mafter des shall ba installesd inaccordance with Section RE02.3.1.
H. = Hedght of ceiling jotsts o rafier des measured vertically above the top of rafter support walls.

H = Height of roof ridge measured vertically above the top of the rafter support walls.

FIGURE RE&02.5.1
BRACED RAFTER CONSTRUCTION

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

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
(605) 256-7514 « (605) 256-7511(Fax)
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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.

TABLE R802.4(1)
CEILING JOIST SPANS FOR COMMOMN LUMBER SPECIES
(Uninhabitable attics without storage, live load = 10 psf, Lia = 240)

DEAD LOAD = 5 psf
2=4d 2«8 2«8 2=10
555:3'1":‘"36'{"'?';:;53 SPECIES AND GRADE | Max imum u;ellllng Jolsh spans |
ifeet - Inches) {feek - INchas) {feet - INches) ifeet - Inches)
Douglas fir-larch 55 13-2 20-8 Mote a MNote a
Douglas fir-larch #1l 12-8 189-11 Mote a Mote a
Douglas fir-larch # 125 195 25-8 MNote a
Douglas fir-larch # 10-10 15-10 -1 24-6
Hem-fir 55 125 195 258 Mote a
Hem-fir #] 12-2 18-1 252 Mote a
Hem-fir #2 11-7 18-2 240 Mote a
12 Hem-fir #3 10-10 15-10 20-1 24-6
Southern plne 55 12-11 20-3 Mote a MNote a
Southern plne #l 12-8 189-11 Mote a MNote a
Southern plne # 125 195 25-8 MNote a
Southern plne #3 11-& 170 21-8 257
Spruce-plre-fir 55 12-2 19-1 252 MNote a
Spruce-plre-fir #1 11-10 188 247 MNote a
Spruce-plre-fir #2 11-10 188 247 MNote a
Spruce-plre-fir #3 10-10 15-10 -1 24-8
Douglas fir-larch 58 11-11 184 24-8 MNote a
Diouglas fir-larch #1 11-6 18-1 23-10 Mote a
Diouglas fir-larch # 11-3 178 230 Mote a
Douglas fir-larch #3 0-5 134 17-5 21-3
Hem-fir 55 11-3 17-8 234 Mote a
Hem-fir #] 110 174 22-10 Mote a
Hem-fir # 10-6 16-6 214 Mote a
16 Hem-fir #3 0-5 13-0 17-5 21-3
Southern plne S8 11-4 18-5 242 Mote a
Southern plne #1 11-6 18-1 231 Mote a
Southern pine #2 11-3 178 23-4 Mote a
Southern pine #3 10-0 14-8 18-9 22-2
Spruce-pine-fir 55 11-0 174 22-10 Mote a
Spruce-pine-fir #] 10-4 15-11 22-4 Mote a
Spruce-pine-fir #2 10-4 15-11 22-4 Mote a
Spruce-pine-fir #3 -5 13-4 17-5 21-3
(oot wed)

City of Madison
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TABLE RB0Z.4(1)—continued
CEILING JIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics without storage, live lead = 10 psf, Liz = 240)

DEAD LOA&D = 5 pst
2w d 2xh 28 2=10
5515'2_'::5 lill'ln'!g‘;rﬂ SPECIES AND GRADE | Maximum -;ell!ng Jolst spans |
{faet - Inches) {feat - Inches) {faet - Inches) {faet - Inchas)
Douglas fir-larch =5 11-2 17-8 23-3 MNote a
Douglas fir-larch #] 10-10 170 22-5 MNote a
Douglas fir-larch #2 10-7 16-7 210 25-8
Douglas fir-larch #1 87 126 15-10 105
Hem-fir 55 10-7 16-8 21-11 Mote a
Hem-fir #1 10-4 16-4 216 Mote a
Hem-fir #2 6-11 15-7 205 25-3
162 Hem-fir #3 BT 126 15-10 19-5
Southern -pine 58 110 174 22-10 MNote a
Southern plne #] 10-10 170 22-5 Mote a
Southern plne #2 10-7 16-8 21-11 MNote a
Southern pine #1 a1 136 17-2 20-2
Spruce-pine-fir ) 104 164 216 MNote a
Spruce-pine-fir #] 10-2 1511 210 25-8
Spruce-pine-fir #2 10-2 1511 210 25-8
Spruce-pine-fir #1 87 126 15-10 10-5
Douglas fir-larch ) 10-5 164 21-7 MNote a
Douglas fir-larch #] 10-0 154 20-1 245
Douglas fir-larch #2 0-10 14-10 189 22-11
Douglas fir-larch #1 7-8 11-2 14-2 174
Hem-fir == 6-10 156 20-5 Mote a
Hem-fir #1 0.5 15-2 19-7 23-11
Hem-fir #2 9.2 14-5 185 227
24 Hem-fir #3 7-8 11-2 14-2 174
Southern pine 55 10-2 16-1 21-2 Mote a
Southern pine #1 100 154 20-10 MNote a
Southern pine #2 0-10 156 20-1 23-11
Southern pine #1 82 120 154 18-1
Spruce-pine-fir = 0.3 15-2 19-11 255
Spruce-pine-fir #1 0.5 14-4 189 22-11
Spruce-pine-fir #2 0.5 14-4 189 22-11
Spruce-pine-fir #1 7-3 11-2 14-2 174

Check souces fior availability of lumber in lengths greater than 20 feet.
Far 510 1 inch = 254 mm, 1 foot = 304.8 mm. 1 pound per square foot = 0.0479kPa.
a. Span exceeds 26 feet in length,

City of Madison
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TABLE RBOZ.4(2)
CEILING JOIST 5PANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics with limited storage, live load = 20 psf, Lia = 240)

DEAD LOAD = 10 psf
SRSy | seees e e
{feet - Inchas) {feet - Inches) {fesat - Inchies) {fest - Inches)
Diouglas fir-larch 55 15 16-4 21-7 Mote a
Diouglas fir-larch #l 100 15-4 20-1 24-6
Douglas fir-larch #2 G-10 14-10 184 22-11
Diouglas fir-larch #1 7-8 11-2 14-2 17-4
Hem-fir 55 G-10 15-6 20-5 Mote a
Hem-fir #l a-8 15-2 19-7 2311
Hem-fir # 9-2 14-5 18-G 22-7
12 Hem-fir #3 7-8 11-2 14-2 17-4
Southern pine 55 10-3 16-1 21-2 Mite a
Southern pine #1 10-0 154 20-10 Mite a
Southern pine #2 G-10 15-6 20-1 2311
Southern pine #3 8-2 120 154 158-1
Spruce-pine-fir 55 a9-8 152 19-11 25-5
Spruce-pine-fir #1 95 14-9 184 22-11
Spruce-pine-fir #2 95 14-9 184 22-11
Spruce-pine-fir #3 7-8 11-2 14-2 17-4
Douglas fir-larch 55 -5 14-11 18-7 25-0
Diouglas fir-larch #] a9-1 13-4 17-5 21-3
Douglas fir-larch #2 3-0 12-10 16-3 19-10
Diouglas fir-larch #3 G-8 0-8 124 15-0
Hem-fir 55 811 14-1 186G 23-8
Hem-fir #l 3-0 13-5 15-10 20-8
Hem-fir # 34 12-8 150 19-7
16 Hem-fir #3 G-8 0-8 124 15-0
Southern pine 55 a4 14-7 18-3 24-7
Southern pine #] a9-1 14-4 18-11 23-1
Southern pine #2 &11 126 17-5 20-9
Southern pine #3 7-1 10-5 13-3 15-8
Spruce-pine-fir 55 3-0 13-4 18-1 23-1
Spruce-pine-fir #] 37 12-10 16-3 19-10
Spruce-pine-fir #2 37 12-10 16-3 19-10
Spruce-pine-fir #3 G-8 0-8 124 15-0
(oo medn e}
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TABLE R802.4{2)—continusd
CEILING JOIST SPANS FOR COMMOMN LUMBER SPECIES
{Uninhabitable attics with limited storage, live load = 20 psf, Lis = 240)

DEAD LOAD = 10 psf
55‘5'2]“"5‘{'?;"5;5] SPECIES AND GRADE o | hfaxl?nurn u:ellllngjculst :pa:E | o
ifeel - Inches) [Tes2t - Inches) et - Inches) feet - Inches)
Douglas fir-larch 55 a-11 14-0 18-5 234
Douglas fir-larch #1 87 12-6 1510 19-5
Douglas fir-larch #2 8-0 11-4 14-10 13-2
Douglas fir-larch #3 G-1 8-10 11-3 13-8
Hem-Ffir 55 8-5 13-3 17-5 22-3
Hem-Ffir #1 8-3 12-3 15-G 18-11
Hem-fir #2 7-10 11-7 14-8 17-10
192 Hem-fir #3 G-1 3-10 11-3 13-8
Southern pine 55 8-0 13-4 158-1 23-1
Southern pine #1 8-7 126 17-8 21-1
Southern pine #2 8-5 12-3 1510 158-11
Southern pine #3 G-5 0-& 12-1 14-4
Spice-pine-fir 55 8-3 12-11 17-1 21-8
Spruce-pine-fir #1 8-0 11-4 14-10 13-2
Spruce-pine-fir #2 8-0 11-4 14-10 13-2
Spice-pine-fir #3 G-1 8-10 11-3 13-8
Douglas fir-larch 55 8-3 120 17-1 a-11
Douglas fir-larch #1 7-8 11-2 14-2 17-4
Douglas fir-larch #2 7-2 106 13-3 16-3
Douglas fir-larch #3 5-5 7-11 10-0 12-3
Hem-fir 55 7-10 12-3 16-2 206
Hem-Fir #] 76 10-11 13-10 16-11
Hem-Fir #2 7-1 10-4 13-1 16-0
24 Hem-fir #3 5-5 7-11 100 12-3

Southern pine 55 8-1 12-4 16-10 21-6
Southern pine #1 8-0 12-6 15-10 18-10
Southern pine #2 7-8 11-0 14-2 16-11
Southern pine #3 5-0 86 10-10 12-10
Spmce-pine-fir 55 7-8 12-0 15-10 19-5
Spruce-pine-fir #1 7-2 106 13-3 16-3
Spruce-pine-fir #2 7-2 106 13-3 16-3
Spmce-pine-fir #3 5-5 7-11 10-0 12-2

Check sounces for availability of lurmber in lengths greater than 20 feet.

For 51: 1 dnch = 25.4 mm, 1 foot = 304.8 mm. | pound per square foot = 0.04T9kPa.
a. Span exceeds 26 feet in length.
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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.

TABLE R802.5.1(3)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load=30 psf. ceiling not attached to rafters, Lia = 180)

DEAD LOAD = 10 psT DEAD LOAD = 20 psf
RAFTER 2«4 | 2«8 | 2«2 | 2«t0 [ 2etz | 2x4 | 2es | 2e2 [ 2et0 ]| 2512
SPACING SPECIES AND GRADE Maximum rafter pans®
{Inches)
(feet - (feet - ffest - {feet - (feet - ffest - (Test - {feet - (reet - ffest -
Inches) | Inches) | Inches) | Inchesy | Inchas) | Inches) | Inches) | Inchas) | Inches) | Inchesy
Douglas fir-larch 58 100 150 200 Mateb | Moteb 10-0 15-0 20-1 245 Maote b
Diouglas fir-larch #1 9-8 149 18-8 22-9 MNote b a0 12-2 16-8 20-4 23-7
Diouglas fir-larch #2 9-5 139 17-5 21-4 24-8 &4 12-4 15-7 18-1 22-1
Dicuglas fir-larch #3 7-1 10-5 13-2 16-1 18-8 -4 0-4 11-0 14-5 16-8
Hem-fir 55 9-G 14-10 18-7 250 MNote b 96 14-10 14a-7 24-1 Mote b
Hem-fir #l 9-3 144 18-2 22-2 25-0 &0 12-10 16-3 19-10 23-0
Hem-fir #2 8-10 12-7 17-2 21-0 24-4 &-4 12-2 15-4 189 21-0
12 Herm-fir #3 7-1 10-5 13-2 16-1 18-8 G-4 0-4 11-0 14-5 16-8
Southern pine 55 G-10 15-6 20-5 Moteb | Noteb | 9-10 15-6 20-5 Mote b | Mote b
Southern plne #1 0-8 15-2 20-0 249 Mate b 9.3 14-10 18-8 22-2 | Mate b
Southern plne #2 0-6 14-5 18-8 22-3 MNate b a0 12-11 16-8 19-11 224
Southern pine #3 7-7 11-2 14-3 1G-10 20-0 G-0 10-0 120 15-1 17-11
Spruce-pine-fir 55 9-3 14-7 19-2 24-6 Mote b Q.3 14-7 18-8 22-9 Mate b
Spruce-pine-fir £l a-1 129 17-5 21-4 24-8 85 12-4 15-7 18-1 22-1
Spruce-pine-fir #2 a-1 139 17-5 21-4 24-8 &5 12-4 15-7 18-1 22-1
Spruce-pine-fir #3 7-1 10-5 13-2 16-1 18-8 5-4 0-4 11-4 14-5 16-8
Diouglas fir-larch 55 a-1 144 18-10 220 MNate b a1 12-0 175 21-2 24-8
Diouglas fir-larch #l 8-0 124 16-2 19-9 22-10 7-10 11-3 14-5 17-8 20-5
Diouglas fir-larch #2 8-2 11-11 15-1 18-5 21-5 7-3 10-8 136 16-6 19-2
Diouglas fir-larch #3 G-2 -0 11-5 13-11 16-2 56 8-1 10-3 12-G 14-6
Hem-fir 55 8-7 136 17-10 22-0 MNote b &7 13-G 17-1 20-10 24-2
Hem-fir #1 8-5 12-5 15-0 19-3 22-3 -7 11-1 14-1 17-2 19-11
Hem-fir #2 2-0 119 14-11 182 21-1 7-2 10-G 124 16-2 18-10
16 Hem-fir #3 G-2 a-0 11-5 13-11 16-2 56 B-1 10-3 126 14-G
Southern plne 55 8-11 14-1 158-6 238 Mateb | 8-11 14-1 18-G 23-8 | Mate b
Southern plne £l 3-0 129 18-1 21-5 25-7 58 12-10 16-2 160-2 22-10
Southern pine #2 8-7 126 16-2 19-3 227 7-10 11-2 14-5 17-2 20-2
Southern plne #3 G-T 9-8 12-4 14-7 174 3-10 i8-8 11-0 13-0 15-6
Spruce-pine-fir 55 8-5 12-2 17-5 22-1 25-T &85 12-0 16-2 199 22-10
Spruce-pine-fir #1 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-G 16-6 19-2
Spruce-pine-fir #2 8-2 11-11 15-1 185 21-5 7-3 10-8 13-6G 16-6 19-2
Spruce-pine-fir #3 G-2 ] 11-5 12-11 16-2 56 8-1 10-2 126 14-6
Diouglas fir-larch 55 8-7 126 17-0 21-8 25-2 &7 12-G 15-10 18-5 22-6
Diouglas fir-larch #l 7-11 11-8 14-0 18-0 20-11 7-1 10-5 13-2 16-1 18-8
Diouglas fir-larch #2 7-5 10-11 132-0 1G-10 10-6 5-8 0.9 12-4 15-1 17-6
192 Diouglas fir-larch #3 37 33 10-5 12-9 14-9 50 7-4 a-4 11-5 13-2
Hem-fir 55 8-1 129 16-9 21-4 24-8 &1 12-4 157 18-1 22-1
Hem-fir #l 7-0 114 14-4 17-7 20-4 G-11 10-2 12-10 15-8 18-2
Herm-fir #2 7-4 109 13-7 16-7 19-2 G6-7 a-7 12-2 14-10 17-3
Hem-fir #3 3-7 &3 10-5 120 14-9 50 7-4 a-4 11-5 13-2

(oo tinered)
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TABLE R802.5.1{3)—continuad
RAFTER SPAMNS FOR COMMON LUMBER SPECIES
(Ground snow load=30 psf, ceiling not attached to rafters, Lia = 180)

DEAD LOAD = 10 psf DEAD LOAD - 20 pst
RAFTER Zud Zub 2= [ 2et0 [ 2wtz | 2.4 | 2e6 | 2.3 | zet0 [ 2w12
SPACING SPECIES AND GRADE MaxirUm ratler spans®
iInchesy
{feet. (et - (Tesat - {raet - ifeet - (et . {feat . {laet - [feet - (fesat -
Inchas) Inches) Inchesj Inchas) Inches) Inches) Inches) Inchas) Inches) Inches)
Southem pine S5 B4 13-3 17-5 223 | Noteb | B4 12-3 175 240 [ 250
Southem pine #l 8-3 13-0 16-6 10-F 234 7-11 11-9 14-0 176 [ 20-11
Southem pine #2 | T-11 11-5 14-0 177 n-7 -1 1o-2 13-2 154 18-5
192 Southem pine #3 -0 8-10 11-3 124 | 15-10 54 T-11 Lo-1  11-11 | 14-2
' Spruce-pine-fir 55 | T-1 12-5 16-5 an-2 234 7-11 11-8 14-0 10 2011
Spruce-pine-fir #l 75 10-11 | 138 | 16-10 | 1846 G-8 0-a 124 15-1 17-6
Spruce-pine-fir #2 75 10-11 | 138 | 16-10 | 1846 G-8 0-a 124 15-1 17-6
Spruce-pine-fir #3 3T &3 105 124 148 50 74 a-4 11-5 13-2

Douglas fir-larch 55 | 11 126 | 15-10 [ 195 2246 -8 11-3 14-2 174 201
Douglas fir-larch #1 7-1 105 13-2 161 188 -4 -4 114 14-5 15-8
Douglas fir-larch #2 -8 G0 12-4 151 1746 i-11 8-8 110 136 157
Douglas fir-larch #3 3-0 7-4 -4 11-5 13-2 4-G G-T 8-4 lo-2 | 11-10

Herm-fir 55 7-6G 11-100 | 157 161 22-1 -G 11-0 13-11 170 19-4
Herm-fir #l 11 1o-2 | 12-10 [ 158 18-2 G-2 -1 1146 14-0 15-3
Herm-fir #2 G-T a7 12-2 H-10 [ 17-3 i-1a B-7 10-10 13-3 15-5
24 Hem-fir #3 3-0 7-4 -4 11-5 13-2 4-G G-T a4 12 | 11-10
Southem pine 55 | T-10 12-3 16-2 20-8 25-1 7-1a 12-3 l6-2 16-8 230
Southem pine #l 7-8 11-4 14-6 176 | 20-11 -1 10-6 132 15-8 18-8
Southem pine #2 7-1 1oz 13-2 154 18-5 -4 9-2 114 14-1 16-6
Southem pine #3 3-4 7-11 101 11-11 14-2 4-0 71 a-0 10-8 12-8
Spruce-pine-fir 55 7-4 11-7 14-6 180 | 20-11 -1 105 132 16-1 18-8
Spruce-pine-fir #1 G-8 G0 12-4 151 1746 i-11 8-8 110 136 15-7
Spruce-pine-fir #2 G-8 G0 12-4 151 1746 i-11 8-8 110 136 15-7
Spruce-pine-fir #3 3-0 7-4 -4 11-5 13-2 4-G G-T 8-4 lo-2 | 11-10

Check soufces for avallability of lumber in lenglhs greater than 20 feet.

For 51 1inch = 25.4 mm, 1 foot = 304.8 mm. 1 pound per square foot = 00479 kKPa,

a. The tatwilated rafter spars assume that cedling jodsts are located at the botiom of the athic space or that some other method of restting the outward push of the
raflers on the bearing walls, such as rafler ties, is provided at that location. When cedling jodsis or rafter ties are located higher in the attic space, the mafter
spans shall be multphed by the Bactors given below:

HoH, Rafter Span Adjustment Factor
13 0.67
114 0.76
| ) 0.83
LG 0.60
1/7.5 or less 1.00

wherna:

H.=Height of ceiling joists or mafter s measured vertically above the top of the rafter support walls.
H= Height of raof ridge measired vertically above the top of the rafter support walls.

b. Span exceeds 26 feet in length.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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TAELE R802.5.1(5)

RAFTER SPANS FOR COMMON LUMBER SPECIES
{Ground snow load=30 psf, ceiling attached to rafters, Lis = 240)

DEAD LOAD = 10 psf DEAD LOALD = 20 psf
RAFTER 2=4 | 2+8 | 2«8 [ 2s10 [ 2x12 [ 224 | 228 | 228 [ 2210 [ 2x:2
SPACING SPECIES AND GRADE Maximum rafter spans*
{Inches)
feat- ifesak - ifenk - faet - ffeet - ek - iTent - ifaet . et - [Tesak -
Inches) | Inches) | Inches) | Inches) | Inches) | Inches) | Inches) | Inches) | inchesy | Inches)
Diouglas fir-larch 55 g-1 14-4 18-10 24-1 | Mote b G-1 14-4 18-10 24-1 | Nowkeb
Douglas fir-larch #1 3-0 13-4 18-2 2249 | Moteb | B0 13-2 16-8 20-4 237
Douglas fir-larch #2 87 13-6 17-5 214 4.8 85 12-4 15-7 1a-1 221
Douglas fir-larch # 7-1 105 13-2 16-1 18-85 G4 0-4 114 14-5 15-8
Hem-fir 35 | 87 13-6 [ 17-10 | 229 | Moteb | &7 136 17-10 | 22-0 | Mote b
Hem-fir #1 8-5 13-3 17-5 222 254 25 12-10 | 16-3 19-10 [ 230
Hem-fir #2 3-0 12-7 16-7 210 244 80 12-2 154 18- 214
12 Hem-fir # 7-1 105 13-2 16-1 18-85 G4 0-4 114 14-5 158
Southem pine 35 | 811 14-1 186 238 | Moteb | 8-11 14-1 186 23-8 | Moteb
Southem pine #l 50 13-4 158-2 232 | Moteb | B9 13-4 18-2 22-2 | Mote b
Southem pine # 37 13-6 [ 17-10 | 223 | Moteb | 87 12-11 165 18-11 | 234
Southem pine #3 7-7 11-2 14-3 16-10 | 20-0 G- 100 124 15-1 17-11
Spruce-pine-fir 55 8-5 13-3 17-5 22-3 Mote b 8-5 133 17-5 22-32 | Mote b
Spruce-pine-fir #l 3-3 12-11 17 214 24-8 8-3 124 15-7 18-1 221
Spruce-pine-fir # 3-3 12-11 17 214 24-8 8-3 124 15-7 18-1 221
Spruce-pine-fir # 7-1 105 122 16-1 188 G4 -4 114 14-5 158
Douglas fir-larch 55 | 83 13-0 17-2 | 21-10 | Moteb | 8-3 130 17-2 21-3 24-8
Douglas fir-larch #1 3-0 12-G 16-2 184 [ 2z-10 | 7-10 11-5 14-5 17-8 20-5
Douglas fir-larch #2 | 710 [ 11-11 151 184 21-5 73 10-8 1346 16-6 19-2
Douglas fir-larch #3 -2 9-0 11-a 13-11 16-2 5 -1 1o-3 12-6 14-G
Herm-fir 55 | T-10 12-3 16-2 20-8 25-1 7-10 12-3 162 20-8 24-2
Herm-fir #1 7-8 12-0 158 148-3 22-3 -7 11-1 14-1 17-2 | 18-11
Herm-fir # 7-3 11-5 | 14-11 182 21-1 7-2 106 134 16-3 | 18-10
16 Herm-fir #3 -2 9-0 11-a 13-11 16-2 56 -1 10-3 12-6 14-G
Southem pine 55 | &1 12-8 [ 16-10 | 2146 | Moteb | 8-1 128 16-10 | 21-6 | Mote b
Southem pine #l &0 12-G 16-6 21-1 25-T B0 12-6 16-2 18-2 | 22-10
Southem pine # | 710 12-3 16-2 148-3 22-7 7-10 11-2 145 17-3 20-2
Southem pine # G-7 0-3 124 147 174 a-10 -8 1140 13-0 156G
Spruce-pine-fir 55| 7-8 12-0 | 15-100 | 202 24-7 78 120 15-10 18-a | 22-10
Spruce-pine-fir #l T-G 11-4 151 184 21-5 73 10-8 136 16-6 18-2
Spruce-pine-fir # T-G 11-4 151 184 21-5 73 10-8 136 16-6 18-2
Spruce-pine-fir # -2 9-0 11-a 13-11 16-2 5 -1 1o-3 12-6 14-G
Douglas fir-larch 55| 78 12-3 16-1 20-7 2540 70 12-3 15-10 18-5 226
Douglas fir-larch #l -G 11-8 14-4 150 | 2011 -1 105 13-2 16-1 15-8
Douglas fir-larch #2 T-4 10-11 13-4 16-10 1946 G-8 0-0 124 15-1 I7-G
192 Douglas fir-larch # a7 B3 105 124 144 50 7-4 G-4 11-5 122
Hermn-fir 55 | T4 11-7 15-3 185 23-7 -4 11-7 15-3 18-1 22-1
Hermn-fir #1 7-2 11-4 14-4 177 20-4 f-11 102 12-10 15-8 18-2
Hermn-fir #2 | G-10 104 137 167 19-3 G-7 -7 122 14-10 [ 17-3
Hermn-fir # 57 8-3 18- 124 14-4 50 7-4 9-4 11-5 122
(oo cim el
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TABLE R802.5.1(5)—continuad
RAFTER SPANS FOR COMMOMN LUMBER SPECIES
{Ground snow lead=30 psf, ceiling attached to rafters, Lia = 240)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf

RAFTER Zud | I | T | 2«10 | a1z | Zwd | 146 | 2x8 | 210 | a2

SPACING SPECIES AND GRADE Maximum rafter spans®
{Inches)

ifost. | ffest. | (feat. | ifeet. | ifest. | fest. | geet. | (fest. | fest. | [fest-

Inches) Inchies) Inches) Inchas) Inches) Inches) Inches) Incheas) Inches) Inchesj

Southem pine 55 7-8 12-0 15-10 20-2 24-7 7-3 12-0 15-10 -2 24-7

Southem pine #] 7-6 11-49 15-6 187 234 76 11-9 144 17-6 20-11

Southem pine #2 7-4 11-5 14-9 17-7 20-7 7-1 10-2 132 15-49 18-5

162 Southem pine #3 -0 3-10 11-3 13-4 15-10 5-4 7-11 10-1 11-11 14-2

’ Spruce-pine-fir 55 7-2 11-4 14-11 18-0 23-1 -2 11-4 144 180 20-11

Spruce-pine-fir #] 7-0 10-11 13-4 16-10 1695 5-3 0.4 124 15-1 17-6

Spruce-pine-fir #2 7-0 10-11 13-4 16-10 1695 5-3 0.4 124 15-1 17-6

Spruce-pine-fir #3 5-7 83 10-5 12-4 148 50 7-4 04 11-5 13-2

Diouglas fir-larch 55 7-32 114 15-0 18-1 226 -3 11-3 14-2 174 201
Diouglas fir-larch #1 7-0 105 13-2 161 18-8 -4 -4 114 14-5 16-8
Diouglas fir-larch #2 G-8 G-0 12-4 151 176 a-11 8-8 110 136 157
Diouglas fir-larch #3 3-0 -4 -4 11-5 13-2 4-6 G-T a-4 -2 | 11-10

Hem-fir 55 | G-10 10-8 14-2 180 | 21-11 | &-10 104 13-11 1740 18-8
Hem-fir #1 G-8 12 | 12-10 | 153 18-2 G-2 0-1 116 14-0 16-3
Hem-fir #2 -4 97 12-2 14-10 [ 173 a-1n 8-7 10-10 13-3 15-5
24 Hem-fir #3 3-0 -4 -4 11-5 13-2 4-6 G-T a4 12 | 11-10
Southem pine 55 7-1 11-2 14-8 188 | 22-10 i1 11-2 148 184 | 22-10
Southem pine #l 7-0 10-11 14-5 176 | 20-11 7-0 106 132 15-8 18-8
Southem pine #2 | 6-10 102 13-2 158 18-5 -4 9-2 114 14-1 18-
Southem pine #3 a-4 7-11 10-1 11-11 14-2 4-0 7-1 4-0 10-8 12-8
Spruce-pine-fir 55 G-8 1oee | 18-10 | 17-8 | 20-11 -3 105 132 16-1 18-8
Spruce-pine-fir #1 G-G G-0 12-4 151 176 a-11 8-8 110 136 15-7
Spruce-pine-fir #2 G-G G-0 12-4 151 176 a-11 8-8 110 136 15-7
Spruce-pine-fir #3 3-0 -4 -4 11-5 13-2 4-6 G-T a-4 -2 | 11-10

Check sounces for avallability of lumber in lengths greater than 20 feet,

Far 51: 1 inch = 25.4 mm, | foot = 304.8 mm. | pound per squane foot = 00479 kPa.

2. The tabulated rafter spars aesume that cedling jodsts are located at the botvom of the attic space or that some other method of reststing the outward push of the
rafiers on the bearing walls, such as rafter ties, is provided at that locaton. When celling jodsts or rafier des are located higher in the attic space, the rafter
spans shall be multplied by the Factors given below:

Hy'Hy Rafter Span Adjusiment Factor
13 067
L4 0.76
L5 082
LG 0.00
177.5 or less 1.00

whige:

H_=Height of ceiling joists or rafler tes maasured vertically above the top of the rafter support walls.
Hz= Height of roof ridge measured vertically above the top of the rafler support walls.

b. Span exceeds 26 feet in length.

City of Madison
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DEPTH, O

D/4 MAX.
(IRC 8027.1) [mch B

CANTILEVER LENGTH NOT
TO EXCEED 24 INCHES
(IRC 802.7.1.1)

FIPE OR CONDLIT

2 M. MIM. FROM TOP
AND BOTTOM OF JOIST

O (ACTUAL DEFTH)

NOT LESS THAN
3-1/2 INCHES
(IRC 802.7.1.1)

FIGURE REDZ.8
CUTTING, NOTCHING AND DRILLING

Rafter Notch Limits Cutting, drilling and notching. Structural
roof members shall not be cut, bored or
notched in excess of the limitations specified

CUT, D/ MAX. =i in this section.

ke O .
HEFERTE i Sawn lumber. Cuts, notches, and holes in
; S S solid lumber joists, rafters, blocking and
| T TaperCUT "~ beams shall comply with the provisions of
} these figures except that cantilevered portions
ES 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

Ceiling Joist Taper Cut Limit the Ceiling Joist Taper Cut Limit figure.
- L > Engineered wood products. Cuts, notches and
" s ol e w3 . holes bored in trusses, structural composite
Di3 MAX.| | . H
™~ ! . lumber, structural glue-laminated members or
L [ [ I-joists are prohibited except where permitted
L NO NOTCHES | > | ID ) _
IDIG MAX. I PERMITTED I l [ DeMAX. by the manufacturer's recommendations or
I : t where the effects of such alterations are
DfE MAX. e . . .
FOR MEMBERS specifically considered in the design of the
LESS THAN . . .
i 41N NOMINAL L L member by a registered design professional
City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042

www.cityofmadisonsd.com
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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.

TABLE R802.5.1(9)
RAFTERCEILING JOIST HEEL JOINT CONNECTIONS® =28 th

GROUND SNOW LOAD [psT)
z08 0 50 0
RE-II?-_FDTPEER ;;;glig Roof span (fesk)
(Inches) 12 20 Y 36 12 20 22 36 12 w0 23 36 12 20 28 36
Required numbsr of 16d comman nalls® ® per hesl joint spllces™**'

12 1 G 8 1o 4 G 8 11 5 & 12 15 G 11 15 20
3:12 1 5 8 1 13 5 3 11 14 i 11 15 20 2 14 20 26
24 7 11 15 14 7 11 16 21 a 16 21 a0 12 21 30 39
12 3 5 G 8 3 5 G 2 1 G L] 11 5 8 12 15
4:12 i 4 G 3 1 4 i 8 11 5 & 12 15 i 11 15 20
24 5 8 12 15 5 ] 12 16 7 12 17 22 ] 1 23 29

12 3 4 5 g 3 4 5 7 3 5 T a 4 7 4] 12

5:12 1 3 5 G 8 3 5 7 0 4 7 L] 12 5 ] 12 16
24 1 7 ] 12 4 7 1o 12 i 10 14 18 T 13 12 23

12 3 1 4 5 3 3 q 5 3 4 5 7 3 5 7 1

7:12 i 3 4 5 i 3 4 5 G 3 5 T a 4 [ 4] 11
24 3 5 7 ] 3 5 7 0 1 7 10 12 5 ] 13 17

12 3 3 4 i 3 3 3 4 3 3 4 5 2 q 5 7

0:12 1 3 4 4 5 3 3 q 5 3 4 5 7 2 5 7 0
24 3 4 G T 3 4 G 7 3 G 8 10 4 7 10 132

12 3 3 3 3 3 3 3 3 3 3 3 4 2 3 i 5

12:12 1 3 3 4 i 3 3 3 4 3 3 4 5 2 q 5 7
24 3 4 4 5 3 3 q G 3 4 G 3 2 [ & 10

For 51: 1 dnch = 25.4 mm. | foot = 304.8 mm. | pound per square foot = 00479 kKPa.

a. 40d ko nails shall be permilted to be substtuted for 16d common nails.

b. Mailing requirements shall be parmitbed o be reduced 25 percent if nails are cinched.

. Hesl jodnt connectiors ame not required when the fdge is supported by a load-bearing wall, header of ridge beam.

d. When intermediate support of the rafter is provided by vertical struts of purlins 0 a load-tearing wall, the tabulated heel joint connection requirements shall
e permitied 1o be reduced proportionally o the reduction in span.

&, Bquivalent nailing patterns are required for ceiling jodst to ceiling joist lap splices.

£ When rafter tes are substituted for ceiling jodsis, the heel jodnt connection requirement shall be taken s the tabulated hesl joint connection requiremnent for
to-thirds of the actual rafier slope.

2 Applies to roof live load of 20 psfor less.

h. Tatulated heel joint connecton requitements assume that ceiling jodsts or rafler es are located at the botiomn of the attic space. When celling joisis or rafter
ties are kocated higher in the attic. beal joint conmection requirements shall be increasad by the following Eciors:

HH, Heal Jolnt Connectlon Adjustment Factor
173 LA
14 1.33
175 1.25
17 1.2
110 or less 1.11

whare:
H-=Helght of ceiling jotss or mafter bes measured vertically above the top of the rafier suppont walls.
Hz = Height of roof ridge messuned vertically abowve the top of the rafter support walls.

City of Madison
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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.

. I 14 ft Rafter Span
Ridge board __— - 7:12 pltch
/>ﬂj:\ Min 2x8 No, 2 SPF at 16" 0.G.
e 1 - ﬁr
Celllng Joist //:_/ “\\“\ ~— 2x10 Na, 2 SPF at 4 A4' O.C, rafters
= - S~ \
o 2a —
‘/ s \ ~J \\_
[P \". \" {H\
"5 3-10d face nalls —_J .
Minlmum 1 x 4 collar \\
les at4 it 0.C. \\\ ~
Minlmum 1 x 4 collar tles | gy I
at 4 ft O,C, Installed In + -
upper 1/3 of attic space ___ S 7 S
J’ Ny | / [~ j
T / | T
@ ™~ T Celllng jolst attached to / |
- . rafters at top of exterlor wall, _ |
T |
/ N /
o /—/ P 3-10d face nalls —__ \“‘\ \\\ §-16d comman nalls —/ N
// /"/ H\\m‘\h\\\m
O .
o /T;" -~ Minimum 2x4 rafter ties L e
" ¥ ¥ ©® ® ©T T T F ¥ K ¥ 0
:{/ -~ ." 5-16d face nalls —__) . ™~
o2 | N
Rafter Ties Celling jolsts perpendicular to rafters —-’j
K Approved conneclors " EB@E \-\\\
N
e
\\ \.\\\
////Beam required —" \\\:\\\
T S~ T
e ~o -
ey L
- NN
- No cellng jolst or rafler tles to reslst ™ -
P P outward rafter thrust on walls Ny
~ ~.
~ ~J

Ridge Beam

City of Madison
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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.

JOIST/RAFTER

JOIST/RAFTER (TYP)

TRIMMER

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

TA

BLE RED3.1

MINIMUM THICKNESS OF LUMBER ROOF SHEATHING

RAFTER OR BEAM SPACING MIMIMUM NET THICKENESS
{Inchas) (Inchas)
2 e
15"
g 1,T&G
T

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.

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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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.

MADISON

Engineering Dcpcu'rm ent
[ L &

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.

TABLE RBOZ.11
RAFTER OR TRUSS UPLIFT CONMECTION FORCES FROM WIND (POUNDS PER CONNECTION)® === *ta-"

EXPOSURE B
Baslc Wind Spesd imph)
R:fi LCEI%ZR -l &5 = 100 10
Roaf Pitch Rl Pltch Roaf Pitch Rl Pltch

< 5:12 =512 < 5:12 =512 < 5:12 =512 < 5:12 =512

12 47 41 62 54 03 8l 127 110

[H] 50 Al 78 [iF] 119 104 164 144

24 70 Gl a3 a1 144 126 202 176

12 0. 28 (Xl 6T 104 i 162 142 227 1a7
2 85 T4 114 100 180 157 52 z10

36 03 8l 126 110 108 172 277 241

2 104 ] 142 124 25 106 214 274

48 116 101 150 138 251 218 252 w7

2 63 55 83 72 124 108 169 147

18 78 [ 102 ] 150 138 210 141

24 a3 8l 124 108 103 168 260 234

16" 0. 28 102 80 138 120 217 189 a02 263
2 112 08 152 132 239 208 335 201

36 124 108 168 146 264 230 360 221

2 120 121 140 165 200 260 420 A5

48 154 135 2z 184 234 2a1 471 410

2 04 82 124 108 186 162 254 221

18 117 10z 155 135 233 207 320 286

24 140 122 186 162 200 25 404 251

2 o, 28 154 134 208 181 3206 284 454 05
2 170 148 2an 2 260 112 504 418

6 186 162 252 219 206 45 654 482

2 200 182 284 248 440 101 [ (2L

48 232 202 a8 7 02 437 706G Gl4

EXPOSURE C
MEJLEIESDR coor SPaN _ _ Baslc Wind Spesd imph) - —
SPACING ffeet Raaf PIch Raosf Pch Raoaf Pitch Rosaf PHCh

< 5:12 =512 < 5:12 = 5:12 < 5:12 = 5:12 < 5:12 = 5:12

12 04 82 114 ] 157 137 206 170

[H] 120 104 146 127 204 177 268 3

24 146 127 174 156 251 218 aan 287

12 0. 28 164 142 201 175 281 246 a2 124
2 182 158 224 195 314 273 414 250

36 200 174 246 214 i 301 456 £

2 227 1a7 270 242 204 342 52 452

48 254 221 212 vz 441 184 582 =07

{conmtdiied)
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TABLE RB02Z.11—continued
RAFTER OR TRUSS UPLIFT CONNECTION FORCES FROM WIND (POUNDS PER CONNECTION)® =% =5 ah

EXPOSURE C
Baslc Wind 5 paed (mph)
R:]EE:LE:%:ZR RC?TZ;EAN a5 an 100 110
Roof Pltch Roof Pltch Roof Pltch Roof Pltch
< 512 =512 < 512 =512 < 512 =512 < 512 =512
12 125 109 152 132 209 182 274 238
18 160 130 194 169 271 236 156 a1
24 194 169 238 207 334 201 430 amz2
16" o 28 218 180 267 232 a6 3z 405 431
3z 242 211 208 250 418 364 35l 470
36 266 231 327 284 450 400 G0G 527
42 e 263 a2 324 524 456 Ga1 GOl
42 338 204 418 62 587 511 775 674
12 188 164 228 108 314 273 412 358
12 240 200 202 254 408 355 536 466
24 202 254 358 a1 502 437 GE0 574
. 28 328 285 42 350 566 402 T44 647
HWoe 32 364 a7 448 300 628 546 328 720
36 400 148 402 428 682 602 a12 703
42 454 305 558 485 786 G4 1040 905
48 a8 442 G26 W5 852 T&7 1166 1014

For 51: 1 dnch = 25.4 mm. | foot = 304.8 mm., | mile per hour = 0447 més. | pound = 0454 kg, | pouwnd per Hoear foot = 14,5 Nim.

a. The uplift conpection forces are based on o mecdmum 33-foot mean oof height and Wind Exposune Category B oor C. For Exposune IV, the uplift connection
fiorce shall be selected from the Exposare C portion of the table dsing the next highest abulated basic wind spes=d. The Adjustment Coafficients in Table
F301.203) shall not be used o multiply the above forces for Expesures C and D or for other mean ool heights.

b. The uplift connection forces include an allowance for roof and cedling assembly dead load of 15 psl

. The abilated updift connection forces ane Hmited toa maximum roof overhang of 24 inches.

d. Thie tablated uplift connection forces shall be permitied o be multiplied by 0.75 for connections nol located within 8 feet of buflding cormers.

&, For buildings with hip roofs with 5:12 and greater pitch, the tabulated uplifi connection forces shall be permitted to be multiplied by 0.70. This reduction shall
niot be combined with any other reduction in tabulated forces.

£, For wall-to-wall and wall-to-foundation connections, the uplift connection force shall be permitted o be reduced by &0 pif for each full wall above,

2 Lirear interpalaton batween tabulated roof spans and wind spesds shall be permitted.

h. The abilated forces for a 12-4nch on-center spacing shall be permitted 10 be wsed o determing the uplift load in pounds per linear fool.

similar) (LTS, HTS
Blocking and stud fo similar) ;‘; »";'; H f?ﬂ.
plate connector not similar)
shown for clarity o
wl

City of Madison
PO Box 308 - 116 W. Center Street » Madison, SD 57042
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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

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
{!.1“5} 256-7514 (f)“‘-)} 256-7511 I’I'd\'j
www.cityofmadisonsd.com
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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 | or Il 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.

30" MIn, Headroom ——-

\
Y
Y\

\

22x30 Attic Access——

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
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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 |, ASTM D 4869 Type |, 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).

TABLE RB05.2.4.1(1)
CLASSIFICATION OF ASPHALT ROOF SHINGLES PER ASTM D T158
MAXIMUM BASIC WIND SPEED FROM FIGURE 301.2{4)& (mphj CLASSIFICATICN REZUIREMENT

83 D.GaorH
a0 D.GorH
100 GorH
110 GorH
120 GorH
130 H
140 H
150 H

For 51:1 mile par howr = 0.44 7 m's.
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).

TABLE RO05.2.4.1(2)
CLASSIFICATION OF ASPHALT SHINGLES PER ASTM D 21561

MAXIMUM BASIC WIND SPEED FROM FIGURE 301.2{4)& (mph) CLASSIFICATION REQUIREMENT
83 ADoF
a0 ADoF
100 A DoF
110 F
120 F
130 F
140 F
150 F

For 510 1 mile per hour = 0.447 mis.

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
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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.

Asphalt-gaturated falt Sheathing
Nail underlayment

19" Drip edge over
Deck  starter underlayment e
- at rake. =

as needed, max.
Drip edge Mail 8"-10" 0.c.
undar felt

s A e #15
e asphalt
saturated
felt
_ Min. 2"
Camentad 12 la Asphalt plastic top la
COUrses or Alt: peal-and-stick & or lap cemant S
membrane bituminous eaves
to min. flashing—owar
24" bayond partion of roof Drip edge below
intarior wall L T ol T L S
Drip edge
under membrana
or as per
manuiacturar

Underlayment for slopes 4 units vertical

Underlayment 2-4 Units vertical in 12 horizontal in 12 units horizontal or greater

City of Madison
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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.

Valley center —_ — 36"-wide bituminous
. . . Roof sheathing [gﬁT{?Or:Rg AL
The following are National Roofing Contractors \
Asso_ciation exgmples of the typgs of v_alley T —— Extend shingles
flashing. Materials allowed by this section can

within 6" of min. 12" past
canterling

o . . valley centeriine
be utilized in place of these specific examples.

|
i
Undenayment,/ll Extra nail in
lap membrane !f end shingle
min. 8"

Open valley width:

6" at top increasing ~———___
by '/&* per foot of valley
run. Shingle to chalklines. g

Attach with ae;ts. e
max. 24" o.c.

Asphalt plastic cement_-:__:

Nail outside of flashing —__ = 1" clipped off
~ comer at 45°

Woven Valley

Vallay.cantar:-= 36"-wide bituminous

Roof ——— membrane or roll roofing

sheathing

— Extend shingles min. 12"

No fasteners past valley centerline

within 6" of
centerline

Metal valley /
pieces, Undenayment,//r

max. 10 ft. lap membrane |
™~ Hem locks in water migs

and holds cleats
~ (ptional V crimp

— Extra nail in end shingle

1" clipped off
corner at 45°

Alternate: trap flashing

with compatible nails set  limits flow across
lightly against flashing uneven valleys
Open Valley

Valley sidé with lower
slope or lesser height
gets shingled first

Trim shingles
back 2" from
valley centerline

Closed Valley
City of Madison
PO Box 308 » 116 W. Center Street »+ Madison, SD 57042
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TAELE RODE 2.8.2
VALLEY LINING MATERIAL

MATERIAL MINIM L}:‘AJ#E'E:I"'" £5% GAGE g‘:ﬂﬁg;
Cald-rolled capper 0.021 6 nominal — ASTM B 270, 16 oz. per square foot
Lead-coated copper 0.021 6 nominal — ASTM B 101, 16 oz, per square foot
High-¥ield copper 0.0162 nominal — ASTM B 2370, 12 oz, per square foot
Lead-coated high-yield copper 0.0162 nominal — ASTM B 101, 12 oz, per square foot
Aluminum 0.024 — —
Stainless steel — 28 —
Galvanized steel 00179 26 (zinc coated GOO) —
Zinc allay 0.027 — —
Lead — — 2,
Painted terne — — 20

For 5I: linch =254 mm. | pound =045 kg.

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.

UPSLOFE CRICKET FLASHING

COUNTERFLASHING

N

APRON FLASHING
WITH HEMMED
DRIF EDGE

City of Madison
PO Box 308 « 116 W. Center Street + Madison, SD 57042
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MADISON

Engineering Department

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.

RAKE
DRIF 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.

cross-Section

LRIDERLEYMENT
WATER

nails 1"to 1-1/2"
from edge of shingle

SR ETC e

B

i ‘;,,4 FROTECTION
5 L A0OF DECK MEMEBRANE

.....

eave protection
247 MM {10 mm) (at least 36" up roof)
CR % (410 meri) MIN
IF ROOF SLOPE 15 LESS
THAN 412 {15 DEGREES|

City of Madison
PO Box 308 - 116 W. Center Street + Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
mvw.cityofmadisglasd.com

starter strip nails to
be min. 12" 0.C.

nails at least
1/2" above
cutouts

starter strip - 127 inch wide roll roofing or
r shingles with tabs cut off and self-sealing
drip edge strips exposed at bottom (shown here)
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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.

City of Madison
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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.

N un{!miJ {E‘J'I.Lrl"l.5
o Oek SPmc“ﬂb u 4 1l H
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FROVIDE INFORMATICN OM ALL MEASUREMENTS OF TREADS, RISERS, HEADROOM, WIDTH BETWEENM BALUSTERS OMN BOTH
HANDRAILS AND GUARDRAILS, NOSING SIZE, TYPE OF TREADS AND RISERS, NUMBER - TYPE - SIZE OF STRINGERS, HANDRAIL
MATERIAL AND SIZES, DISTANGE OF HANDRAILS FROM WALL, HEIGHT OF GUARDRAILS AND HANDRAILS, THICKNESS AND TYFPE OF
GYPSUM BOARD UNDER STAIRS, THICKNESS OF CONCRETE AT LANDING IF IN A BASEMENT, PLATE TYPE AND THIGKMESS, AND ALL
OTHER IMPORTANT INFORMATION, SINGE THIS IS A GENERIC DRAWING PLEASE ALSO DRAW [N QR NOTE ANY THING MISSING FROM
YOUR STARWAY,

MOTE: HANDRAILS MUST BE MIMIMUM 1-1/4" HAMETER AND MAXIMUM OF 2° DIAMETER, BE 1-1/2" FROM WALL AND RETURN TO
POST OR WALL IN ALL CASES
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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.

HOUSE WALL

WELL 5 o '
AREA : El

E g LADDER

: 5 (Required
CASEMENT i, 36"min : if well is over
WINDOW : i [ 44" deep)
(Open position) P R

PLAN or TOP VIEW

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.

OPENABLE
41" T
CLEAR OPENABLE
5.7 SQ. FT. AREA 24"
MINIMUM CLEAR
5.7 SQ. FT. MIN.
MINIMUM
—
20" NET 34" CLEAR
CLEAR MINIMUM
OPENABLE
WIDTH
SILL HEIGHT
44" MAXIMUM
FLOOR

w| 20 | 205 ]| 21 215 | 22 | 225 | 23 | 235 ]| 24 | 245
H | 41.0 | 40.0 | 391 | 382 | 37.3 | 3865 | 35.7 | 349 | 34.2 | 335
W| 25 | 255 | 26 | 265 | 27 | 275 | 28 | 285 | 29 | 295
H| 328 | 32.2 | 31.68 | 31.0 | 30.4 | 29.8 | 29.3 | 28.8 | 28.3 | 27.8

30 30.5 31 31.5 32 32.5 a3 33.5 34
27.4 | 26.9 | 26.5 26.1 25.7 | 25.3 | 24.9 | 245 24

o=
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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.

O Smoke detectors for better protection
@ Smoke detectors for minimum protection

Figure 3a

City of Madison
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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.

¢ |f 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.

Smoke detector placement in sleeping room

4" Min.
B
4II
e
No Detectors in Shaded Areas 12"
Max.

[E)

Best if located in center of ceiling.

Do NOT install ceiling detectors
within 4" of a wall.

Do NOT install wall detectors
within 4" of a ceiling.
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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.

Kitchen Dining Bedroom 3
Master
bedroom
N
CO alarm—
Bath
CO alarm

VA Living o

Bath Office AT Bedroom 2

Carbon monoxide (CO) alarm installed in the
immediate vicinity of each sleeping area
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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).

X X W K K N K

o—1-HR—
(An exception permits

an attic draftstop when 5/g-in. Attic
Type X gypsum board is installed
on ceiling of dwelling units)

i w _® ® K WK ® K o N

1-HR——

Dwelling unit Dwelling unit
A B

One-hour fire-resistance
rated separation extending
from foundation to roof sheathing

EERER

-
==
==
=
=<

1-HR ——]

Nna

l-‘._
ROy e

Crawl space Crawl| space

Foundation <’T

Two-family dwelling separation wall
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i

(3
0,
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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.

| 4 -
‘ FIRE RETARDANT PLYWOOD OR

5/8 TYPE X GYP. DRYWALL BELOW ROOF DECK A
¢ MIN. DISTANCE OF 40" ON ¢

et

L BOTH SIDES OF WALL, —= |

— ria -3 . Al

N N\

w
N\
—~  TWO LAYERS OF 1 ONE LAYER OF

5/8 TYPE X GYP. - - 5/8 TYPE X GYP.

DRYWALL ON BOTH DRYWALL ON BOTH
SIDES OF WALL. SIDES OF WALLS.

| |

FIRWALLS ]
MUST EXTEND Py
THROUGH =

INTERSTITUAL /H
| | FLOOR/CEILING [

AND ROOF/CEILING
ASSEMBLY,

A\

[ —
K

|
e

\

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. An automatic fire-extinguishing
system shall be provided throughout all buildings with a Group R-2 fire area more than two stories in
height, including basements, or having more than 5 dwelling units.
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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 Il unless otherwise
indicated in Table R308.3.1(1).

TABLE RH.[JEF.

MINIMUM CATEGORY CLASSIFICATION O

3.101)
GLAZING USING CPSC 16 CFR 1201

CLAZING N GLAZING IN
EXPOSED SURFACE STORM OR GLAZING IN GLAIED PANELS | GLAZED PANELS DOORS AND SLIDING GLASS
REGULATED BY | REGULATED BY ENCLOSLURES
AREA OF ONE SIDE COMEINATION DOORS DOORS PATIOTYPE
oF DNE LITE e (Category Class) | SECTION R308.4.3 | SECTION R302.4.2 | REGULATED BY | ois Bl L0
(Category Class) {Category Class) SECTION 308.4.5
l:':ategﬂ[:[ Class) [Caieg:l’:f Class)
0 square feet or less 1 1 MNE 1 i) I
Mare than 9 square feet 11 11 11 11 i i

For 51: 1 squane foot = 00929 m*
MR means “Mo Requiremant.”

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.

—— Safety glazing requlred — Safety glazing not requlred
/ / (unless exposed panel is > 9 o
sq ft and <18" above floor) e Ay

— Safety glazing not required

Door swing In
either direction

~—— Intervening wall

- A\ Closet
Safety glazing not required

3' Max. Depth

|
<
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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
the glazing.

4. One or more walking surfaces are within 36 inches, measured horizontally and in a straight line, of

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.

All glazed openlings within a swinglng, sllding, or
bl-fold door shall have safety glazing unless It Is of

a size through which a 3-inch-diameter sphere is
unable to pass.

/(— Safety glazing not requlre:
/!
Safety glazing required —

d Safety glazing requlred
| ——— = 24 e f
/ Safety glazing not required '. / |I = <j=24" [
{1 | |
f | : .
’ |I Ilul III \ / I'ul
I|| II'I. ' I| . \ / l
| II {
omotoma| [ ' / \
area -
9sqft N
- 95 ". * AN N N
[ =
A 'ul 3 o T
N 1
A =
N\ A 2
o </=9sqft 2 v
N N L[l x
* |- </=24"
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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.

Y Safety glazing requlred

/ |"'

Safety glazing required

/(D" ——————— -

————— >/=60" ———— =
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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.

Safety glazing required

City of Madison
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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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‘\} |
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MINIMUM FIXTURE CLE ARANCES
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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.

Operable window
or mechanical
ventilation

intake opening

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.

TABLE M1507.4
MINIMUM REGUIRED LOCAL EXHAUST RATES FOR
ONE- AND TWO-FAMILY DWELLINGS

AREA TO BE EXHAUSTED EXHAUST RATES |

Kitchens IJIS::::Fm intermittent or 25 cfm contin-

Mechanical exhaust capacity of 50 cfm

Bathrooms-Tallet Rooms
intermittent or 20 ofm continucus

TABLE M1507.3.3(1)
CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW RATE REQUIREMENTS

DWELLING UNIT NUMEER OF BEDRODMS
FLOOR AREA 0-1 | -3 | 4_5 | 67 | .7
[square feat) Alrfow In CFM
= 1,500 a0 45 G0 75 an
1.501 - 2.000 45 G0 75 an 105
3001 - 4,500 GO 75 an 105 120
4 501 - 6.000 75 an 105 120 1325
G001 - 7.500 oo 105 120 135 150
= 7500 105 120 135 150 165

For S 1 square foot = 0.0920 m’, | cubic foot par minute = 0.00047 19 m'/s.

TABLE M1507.3.3(2)
INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS™®

RUN-TIME PERCENTAGE IN EACH 4-HOUR .
SEGMENT 5% 3% 5% B3 75% 100%
Factor® 4 3 a L L3 L0

a. For ventilation system run Wime values beiwean those given, the Bctors are permiited 1o be determined by interpolation.
b. Extrapolation beyond the table is prohibited.
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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/DCAB-

09.pdf
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Figure 1A: Joist Span — Deck Attached at House and Bearing Over Beam

optional overhang

existing wall ——»|

S | | Sarane Ees— 1L 1L

joist hanger

beam (flush — \_ |
tight bearing) ' joist ledger board —|
—~=— post i
_,-—'—_"F'rf
e
e i
_._,——-"'"_'_'_
o
~ Ly4 maximum | Joist Span (LJ). see Table
" overhang |

Figure 1B: Joist Span — Joists Attached at House and to Side of Beam

existing wall ——=
I Il | | 1 1 | | | 1l 1l || 11
beam ——m}—juist hanger joist hanger
—— \ jDiS-t Iedger board —'—II
o _,_./'/’f_'_‘
_'_-_'_F'__._'_ ___'_'_,_,_.-o-'-"
- Joist Span (Ls): .

Figure 2: Joist Span — Free Standing Deck
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beam —“W \ beam —=—
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L4 maximum| Joist Span (Ls): see Table | Li/4 maximum
"~ overhang T overhang
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Figure 8: Post-to-Beam Attachment Figure 9: Prohibited Post-to-Beam Attachment
Requirements Condition

A |
A=t
(1) 3 or dx or Ty |—\'\
(2} 2% BEarn ——m— |:I I| Rt s &

A " [2) 162" diamater thiu-
gl.' } . '.I }.!’ balts with washers
beam musl bear [ -
fully an BxEB notch - Y

e
it

B rrn —

i
—L " 15 noich post 1o

accomadate beam

RIM JOIST REQUIREMENTS o Figure 10: Alternate Approved Post-to-Beam
Attach a continuous rim joist to the ends of joists as Post Cap Attachment

shown in Figure 11. Attach decling to the rim joist as
shown in Figure 11. For more decking attachment
reguirements, see DECKING REQUIEEMENTS.

Solbd sawin or

Figure 11: Rim Joist Connection Details

secure decking bo top of rim joist with
#10 x 3" minimum wood scraws [@ 6" o.c.;
NAILS NOT PERMITTED

attach rim joist to end of each joist with (3} #10 x 3"
minimum wood screws, NAILS NOT PERMITTED

Lrim jodst

City of Madison
PO Box 308 » 116 W. Center Street »+ Madison, SD 57042
(605) 256-7514 - (605) 256-7511(Fax)
www.cityofmadisonsd.com





