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Note: Chapter Ind 21 was renumbered to be chapter ILHR 21, Register, February,
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rect the Table of Contents, Register October 2009 No. 646.

Subchapter I -— Scope

Comm 21.01 Scope. The provisions of this chapter shall
apply to the design and construction of all one— and 2—family
dwellings.

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80.

Subchapter IT — Design Criteria

Comm 21.02 Loads and materials. Every dwelling
shall be designed and constructed in accordance with the require-
ments of this section.

(1) DEesiGn LoAD. Every dwelling shall be designed and con-
structed to support the actual dead load, live loads and wind loads
acting upon it without exceeding the allowable stresses of the
material. The construction of buildings and structurcs shall result
in a system that provides a complete load path capable of transfer-
ring all toads from point of origin through the load—rcsisting ele-
ments to the foundation.

(1) Dead loads. BEvery dwelling shall be desighed and con-
structed to support the actual weight of all components and mater-
ials. Earth—sheltered dwellings shall be designed and constructed
to support the actual weight of all soil loads.

(b) Live loads. 1. Floors and ceilings. Floors and ceilings shall
be designed and constructed to support the minimum live loads
listed in Table 21.02. The design load shall be applied uniformly
over the contponent area.

TABLE 21.02

Live Load
Component (pounds per sq. ft.)
Floots ... ..., 40
Garage floors . ................. 50
Exterior balconies, decks, porches . . 40
Ceilings (with storage) . .......... 20
Ceilings (without storage) ........ 5

2. Snow loads. Roofs shall be designed and constructed to
support the minimum snow loads listed on the zone map. The
loads shall be assumed to act vertically over the roof area pro-
jected upon a horizontal plane.

(c) Wind loads. Dwellings shall be designed and constructed
to withstand a horizontal and uplift pressure of 20 pounds per
square foot acting over the surface area.

(d) Fasteners. All building components shall be fastened to
withstand the dead load, live load and wind load.

Naote: Sce the Appendix for a schedule of fasteners that will be acceptable to the
department for compliance with this subscetion. Other fastening methods may be
ullowed if engineered under s, Comm 21.02 (3).
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Comm 21.02

{2) METHODS OF DESIGN, All dwellings shall be designed by
the method of structural analysis or the method of accepted prac-
tice specified in cach part of this code.

Note: See ch. NR 116, miles of the department of natural resousces, for speeial

requirements relating 1o buildings located in flood plain zones. Information regard-
ing the elevation of the regional flood may be obtained from the lacal zoning official.

{3} STRUCTURAL STANDARDS. (a) General. Design, construc-
tion, installation, practice and structural analysis shall conform to
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the following nationally recognized standards.

(b) Wood. 1. Except as provided in subd. 1. a. and b., structural
lumber, glue—laminated timber, timber pilings and fastenings
shall be designed in accordance with the “National Design Speci-
fication for Wood Construction” and the “Design Values for Wood
Construction,” a supplement to the National Design Specification
for Wood Construction.

Figure 21.02
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a. Section 2.2.5.3. The cumulative effects of short—time
loads, such as snow, shall be considered in determining duration
of load. For snow load, no greater duration of load factor than 1.15
shall be used.

b. Section 4.1.7. The provisions of this section shall also
apply to reused lumber. Reused lumber shall be considered to
have a duration of load factor of (.90,

2. Span tables for joists and rafters printed in the appendix or
approved by the department may be used in lieu of designing by
structural analysis.

3. Sawn lumber that is not graded in accordance with the stan-
dards under subd. 1., shall use the NDS published allowable
design stresses for the lumber species using grade number 3 when
used for studs, stringers, raffers or joists and may use grade num-
ber 1 when used for beams, posts or timbers.

(c} Structural steel. The design, fabrication and erection of
structural steel for buildings shall conform to Specification for
Structural Steel Buildings, Allowable Stress Desipgn and Plastic
Design and the provisions of the accompanying commentary as
adopted under Table 20.24-3.

(d) Concrete. Plain, reinforced or prestressed concrete con-
struction shall conform to the following standards:

1. ACIT Standard 318, “Building Code Requirements for Rein-
forced Concrete”.

2. ACI Standard 318.1, “Building Cede Reqguirements for
Structural Plain Concrete”.

(e} Musonry. The design and construction of masonry shall
conform to the following standards:

1. ACI 530, Building Code Requirements for Masonry Struc-
tures.

2. ACI 530.1, Specification for Masonry Structures.

() Engineered structural components. Engineered structural
components shall be used in accordance with structural analysis
or with load tables supplied by the manufacturer, provided those
load tables wete developed using structural analysis or load test-
ing.

(2) Whole logs. Dwellings constructed of whole logs shall
conform to the following standards:

1. ILBA Log Building Standards for Residential, Hand-
crafted, Interlocking, Scribe—fit Construction.

Note: This standard sequives the minimum log diameter 1o be 8 inches.

2. 1CC/ANSI 400, Standard on the Design and Construction
of Log Structures,

History: Cr. Regisies, November, [979, No. 287, off. 6-1-80; r. and rcce. (3) (a),
arn. (33 {c} and Tablz 21.02, cr. (3) (c) 2., Repister, February, 1985, No. 350, eff.
3-5-85; cr. (3) (a) 3., am. (3} (b), renum. (3) (e) 1o be (3) (d), and am., Register,
November, 1995, No. 479, eff. 12--1-95; renum. and am. (1) (¢} to be {1) () L., cr.
(E) () 2. and 3., am. (3) (d), Repister, January, 1999, No. 517, eff. 2—1-99; 1. (3) (a}
3. and cr. (3) (&), Register, March, 2001, No, 543, eff. 4--1--01; correction in (3) (b}
made under s. 13.93 (2m} (b) 7., Stats., Register, March, 2001, No. 543; CR 02-077:
am. {17 (intro.) and (d} Register May 2003 No. 569, eff. 8-1-03; corrections in (3}
(b) and (d) made under s. 13.93 (2my) (b) 7., Stats., Register May 2003 No. 569; CR
08—043: 1. (1) (¢} 2, and 3., reaum, (1) (¢) 1., (3} (a) to (€) and (iniro.) 1o be (1) (c),
(3) (b to (1) and (3) {a) and am. (3 () and (&), am. (3) ftitle), cr. (33 (b1 3., () L., 2.
and (g}, am. (3} (2) Register March 2009 No. 639, eff. 4—1-09.

Comm 21.03 Exits. Exits, doors and hallways shall be
constructed as specified in this section.

(1) EXITS FROM THE FIRST FLOOR. (a} Except as allowed under
par. {h), every dwelling unit shall be provided with at least 2 exit
doors accessible from the first floor.

(b) At least one of the exits shall discharge to grade and may
not go through a garage. This exit may include mterior or exterior
stairs.

(¢} An additional exit may discharge to an outside balcony that
complies with sub. (8). _

(d) An additional exit may discharge into an attached garage
provided the garage has an exit door that discharges to grade. An
overhead garage door may not be used as an exit door.

(e} Except as allowed under pars. {f) and (h), the 2 required cxit
doors shall be separated by at least the greater of the following dis-
tances:

Comm 21.03

1. One—third the length of the longest diagonal of the floor in
plan view, exclusive of an attached garage.

2. 20 feet,

Note: See appendix for examples of exit separation design.

() 1. First floor levels that do not meet the separation require-
ments under par. (e), shall have at least one egress window com-
plying with sub. (6) on that floor level.

2. An egress window to comply with subd. 1. shall be sepa-
rated from at least one door on the first floor by one of the dis-
tances under par. (g).

3. If first floor levels that do not meet the separation require-
ments under par. (e} confain one or more sleeping rooms, each
sleeping room shall have at least one egress window complying
with sub. (6).

{g) 1. The exit separation distance required under par. (¢) shall
be calculated or measured as a straight line from the midpoint of
one doorway to the midpoint of the other doorway.

2. For exiting through an attached garage, the separation dis-
tance shall be measured using the door connecting the garage and
the dwelling. Distance within the garage shall be ignored,

(h}y 1. Dwellings consisting of no more than a first floor with
a maximum floor area of 400 square feet and a loft area not
exceeding half of the first floor area, shall be provided with at least
one exit door leading directly to the exterior and at least one egress
window that complics with sub. (6).

2, a. Dwellings that meet the size restrictions under subd. 1.,
are not required to meet the exit separation requirements under
par. {e) or (f).

b. If a dwelling that meets the size restrictions under subd. 1.,
has more than one room on the first floor, the door and the egress
window shall be located in different rooms.

(2} E>xuTs FROM THE SECOND FLOOR. (a) Af least 2 exits shall
be provided from the second floor. One of the exits shafl be a stair-
way or ramp and lead to the first floor or discharge o grade, The
second exit niay be via a stairway or ramp which discharges to
grade or may discharge to a balcony which complies with sub. (8).

(b) Except as provided in par. (c), windows which comply with
sub. {6} may be provided in each second floor bedroom in lieu of
the sccond cxit from the floor.

(c) Where the second floor is the lowest floor level in a dwell-
ing unit, as in an up—and—down duplex, windows may not be pro-
vided as the second exit from the floor.

(3) ExITS ABOVE THE SECOND FLOOR. (a) Except as provided
under pars. {(b) and (c}, each habitable floor above the second floor
shall be provided with at lcast 2 cxits that meet all of the following
requirements:

1. The exits shall be stairways or ramps that lead to the second
floor or discharge to grade.

2. The exits shall be located such that an exit is accessible to
the second floor if another exit is blocked.

{b) A second stairway or ramp exit is not required for habitable -
arcas on a third floor that meet all of the following requirements:

1. The habitable area consists of a single room.
Note: Non-habitable areas, such as closets and bathrooms may be partitioned off.
2. The room is not used for sleeping,
3. The habitable area has a floor area of 400 square feet or less,
4. There is at least one egress window meeting the require-
ments of sub. (¢) in the habitable area.

(c) A second stairway or rarap exit is not required for habitable
areas on a third floor that meet all of the following requirements:

1. The dwelling is fully sprinklered in accordance with NFPA
I3R or NFPA 13D,

2. If a required exit includes an attached garage, the garage
shall be sprinkiered.

(4} Exi¥s FROM LOFTS. (a) At least one stairway exit shall be
provided, to the floor below, for a loft exceeding 400 square feet
in area,

(b) At least one stairway or fadder exit shall be provided to the
floor betow for a loft, 400 square feet or less, in area.

Register December 2010 No, 660
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{5} EXITS FROM BASEMENTS AND GROUND FLOORS. (2) General.
Except as provided in par. (b), all basements and ground floors
shall be provided with at least one exit of the following types:

1. A door to the exterior of the dwelling.

2. A stairway or ramp that leads to the floor above.

(b} Basements and ground floors used for siceping. 1. Base-
ments and ground floors used for sleeping shall be provided with
at least 2 exits.

2. The exits shall be located as far apart as practical.

3. The exits may not be accessed from the same ramp or stair-
way.

4. In addition to the cxit type required under par. (a), the sec-
ond exit from a basement or ground floor used for sleeping shall
be one of the following types:

a. A door to the exterior of the dwelling,

b. A stairway or ramp that leads to the floor above.

¢. A stairway that leads to a garage provided the garage has
an exit door other than the overhead door.

d. An egress window that complies with sub. (6), located in
each bedroom.

(6) WinDOWS USED FOR EXITING. Windows which are installed
for exit purposes shall comply with the requirements of this sub-
section,

(a} The window shall be openable from the inside without the
use of tools or the removal of a sash. If equipped with a storm or
screen, it shall be openable from the inside.

(b) 1. The nominal size of the net clear window opening shall
be at least 20 inches by 24 inches irrespective of height or width.
Nominal dimensions shall be determined by rounding up fractions
of inches if they are Y2—inch or greater or rounding down fractions
of inches if they are less than ¥2—inch.

2. No portion of the window, including stops, stools, meeting
rails and operator arms, shall infringe on the required opening.

(¢) The area and dimension requirements of par. (b) may be
infringed on by a storm window.

(d) 1. For any window used for exiting, the lowest point of
clear opening shall be no more than 60 inches above the floor,

2. If the lowest point of clear opening is more than 46 inches
above the floor, a permanent platform or fixture shall be installed
such that a flat surface at least 20 inches wide and 9 inches deep
is located no more than 46 inches directly below the clear opening.

3. The topmost surface of the platform or fixture shall be no
more than 24 inches above the floor.

4. The topmost surface of the platform or fixture shall support
a live load of at least 200 pounds,

5. A Step used for the sole purpose of reaching the top of the
platform or fixture is exempt from the requirements of s. Comim
21.04.

(e) 1. An egress window with any point of clear opening below
adjacent grade shall be provided with an areaway in accordance
with this scction.

2. The width of the areaway shall be at least equal to the width
of the window.

3. The areaway shall be a minimum of 36 inches measured
perpendicular from the outer surface of the below—grade wall.

4. If the bottom of the areaway is more than 46 inches below
adjacent grade or the top of the areaway enclosure, the areaway
shall be provided with a ladder ot at least one additional step to aid
egress. Steps used to comply with this section are exempt from
the requirements of 5. Comm 21.04.

5. a. Ladders or other steps used to comply with subd. 4. may
infringe on the required area of the areaway by a maximum of 6
inches.

b. Ladder rungs shall have a minimum inside width of at lcast
12 inches and shall project at least 3 inches from the wall behind
the ladder.

¢, Ladder rungs shall be able to support a concentrated load
of 200 pounds.

Register December 2010 No. 660
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d. Ladder rungs shall have a maximum rise of 12 inches
between rungs and shall extend to within 12 inches of exterior
grade,

6. The areaway shall be constructed such that water entering
the areaway does not enter the dwelling.

{7) DOORS USED FOR EXITING. (a) Doors used for exiting from
a dwelling shall meet the following dimensions:

1. At least one exit door shall be a swing~type door at least
80 inches high by 36 inches wide.

2. Except as allowed under subds. 3. and 4., other required
exit doors shall be at least 76 inches high by 32 inches wide.

3. Where double doors are used as a required exit, each door
leaf shall provide a clear opening at least 30 inches wide and be
at least 76 inches high.

4. Where sliding doors are used as a required exit, the clear
gpel?ing shaltl be at least 30 inches wide and be at feast 76 inches

igh.

(b) All exit doors shall be openable from the interior without
the use of a key.

(8) BaLconies. {a} Balconies shall be made of concrete, metal
or wood which is treated, protected or naturally decay—resistive
in accordance with s. Comm 21.10.

(b) Balconies shall be provided with guardrails in accordance
with s. Comm: 21.04 (3).

{c) Balconies which are required for exit purposes shall also
comply with all of the following requirements:

1. The balcony guardrail shall terminate no more than 46
inches above the floor level of the balcony.

2. The floor level of the balcony shall be no more than 15 feet
above the grade below.

3. The floor of the balcony shall have minimum dimensions
of 3 feet by 3 feet. The guardrail and its supports may infringe on
the dimensions of the required areca.

(9) SPLIT LEVEL DWELLINGS. In determining the cxit require-
ment in a split level dwelling, all levels that are to be considered
a single story shall be within 5 feet of each other.

(10) Two-FAMILY DWELLINGS. In a 2—family dwelling, each
dwelling unit shall be provided with exits in compliance with this
section.

History: Cr. Register, November, 1979, No, 287, eff. 6~1-8(; r. and recr, Register,
February, 985, No. 350, eff. 3—[-85; cmerg. am. (1) (b), {2) and (5) (b} 2., cff.
5-7-B5;1. (1) (b)), renum. (1) (a) to be (1), am. (2}, (7Y and {8), r. and recr. (5) to (6},
cr. {(6m) and (10) to (L2}, Register, January, 1989, No. 397, eff, 2-1--89; am. (3} and
(7, . and recr. (10) and (F1), Repister, March, 1992, No, 433, eff, 4-1-92; am, {8),
r. and recr. (10) {a), Register, November, 1995, No. 479, eff. 12--1-95; am. (6m) (b)
1. and 2., r. {6m} (b) 3., Register, January, 1999, No. 517, cff. 2—1-99; 1. and reer. (1),
(5), (73 and (B), am. (2} (b}, r. (6), renum, (6m) 1o be (6} and r. and recr, (6) (d) and
(e) as renum., Register, March, 2001, No. 543, eff. 4-1-01; reprinted to correet print-
ing error in (6) {e) 2., Repister September 2001 No. 549; CR 02—077: am. (1) (a}, (3)
{2) (intro.) and (10) (b), . and recr. (1) (e, or. (1) () to (h), Regisier May 2003 No,
569, cff. 8—1-03; CR 03—097: am. (1} (h) L., Register November 2004 No. 587, off.
1-1-05; CR 08—043: am. {title) and (1} (b}, r. and recr. {3) and (7), renum. (6} (e} 5.
and (10) to (L2} to be (6) {c} 5. 4. and (8) to (10}, cr. {6} (e} 5. b to d., . (B} and {9)
Register March 2009 No, 639, eff, 4—1-09; caerection it {2) (a) made under s, 13,92
(4) (b} 7., Stats., Register Macch 2009 No. 639; CR 09-104: am. (1) (c} Register
December 2010 No. 660, off. 1-1—11.

Comm 21.035 Interior circulation. (1) Doors anp
OPENINGS. All doors and openings to the following areas shall be
at least 80 inches high and provide either a net clear opening width
of 30 inches or be a 32—inch door:

(a) Except as provided under pars. (b} and (¢), all entrances
into common use areas.

(b) At least 50% of the bedrooms.

(c) 1. Atleast one full bathroom, including doors or openings
to a sink, toilet and tub or shower. If this bathroom is accessible
anly through a bedroomn, the bedroom deor shall meet the mini-
mum width requirements of this section.

2. If one or more full bathrooms are provided on the first floor,
the bathroom mecting the requirements under this section shall be
on the first floor.

Note: This scetion does not require a full buthroom on the first floor.

(2) HavLLways. (a) Except as allowed under par. (b), the clear

width of hallways shall be at least 36 inches.
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{b) The following are allowed to infringe on the required clear
width of a hallway:

1. Door hardware and finish trim.

2. Handrails may infringe into the minimum width of a hall-
way up to 4% inches on each side.

3. Heating registers may infringe into the minimum width of
a hallway up to 4%z inches and no part of the rcgister may be more
than 38 mches above the floor.

4. Ducts, pipes, light fixtures, structural features, and corner
treatments that are within 84 inches of the floor may infringe into
the minimum width of a hallway by a maximum of 4% inches on
each side.

5. Unlimited infringements are allowed in a hallway more
than 84 inches above the floor.

(3) Krrcuens, (a)} Therc shall be at least 30 inches of clear-
ance between a wall, a permanently—installed kitchen island, per-
manently—installed kitchen cabinets and the following kitchen
appliances, if provided:

1. A range, cook top or oven.

2. A sink, refrigerator or freezer.

(b) Measurements shall be taken from the face of the wall,
island, cabinet or appliance, ignoring knobs and handles.

Note: See ICC/ANST AT17.1 chapter 10 for more guidelines relating to doors and
accessible routes. Under that standard, deors must be at least 80-inches in height and
provide a minimum net clear opening of 3 1¥%—inches ia width in order 10 provide

accessibility for people with disabilities.
History: CR 008-043: cr. Register March 2009 No, 639, eff. 4-1-09,

Comm 21.04 Stairways and elevated areas.
(1) Score. (a) General. Except as provided under par. (b), the
following stairways shall conform to the requirements of this sec-
tion,

1. Every interior and exterior stairway attached to, or sup-
ported by any part of the structure covered under this code.

2. Tub access steps, unless they are an integral part of an
approved plumbing product.

(b) Exceptions. The following stairways are not required to
comply with the requirements of this section:

I. Stairways leading to non—habitable attics or crawl spaces.

2. Non-required stairways connecting the basement directly
to the exterior of the structure without communicating with any
other part of the structure.

(2) DetamLs, (a) Widrh. 1. Except for spiral staircases under
subd, 2., stairways shall measure at least 36 inches in width.
Handrails and associated trim may project a maximum of 4.5
inches into the required width at each side of the stairway.

2. Spiral staircases shall be at least 26 inches wide measured
from the outer edge of the supporting column to the inner edge of
the handrail.

(b) Riser height. 1. a. Except for spiral staircases under subd,
2., risers may not exceed 8 inches in height measured vertically
from tread to tread.

b. At the top and bottom of a flight, measurement shall be
taken from the top of the nosing to the finished floor surface unless
the finished surface is carpeting, in which casc measurement shall
be made to the hard surface below the carpeting.

2. Risers in spiral staircases may not exceed 9.5 inches in
hetght measured vertically from tread to tread.

(¢) Tread depth. 1. ‘Rectangular treads.” Recetangular treads
shall have minimum tread depth of 9 inches measured horizon-
tally from nosing to nosing.

2. “Spiral staircase treads.” Spiral staircase treads shall have
a minimum ftread depth of 7 inches from nosing to nosing mea-
sured at a point [2 inches from the outer edge of the center column,

3. “Winder treads in series.” Two or more winder treads may
be placed immediately adjacent to cach other anywhere in a stair-
way provided both of the following conditions are met:

a. The winder treads shall have a minimum tread depth of 7
inches measured at a point 12 inches from the narrow end of the
tread,

Comm 21.04

b. The depth of the immediately adjoining winder treads shall
be equat at a point 12 inches from the narrow end of the tread or
inside face of spindles or balusters.

¢. Winder treads may not be used on a straight stairway.

4. ‘Individual winder treads.” a. An individual windcr tread
may be placed between rectangular treads or at the end of a flight
of rectangular treads provided the tread depth, measured at a point
12 inches from the narrow end, is equat to the tread depth of the
rectangular steps in the flight.

b. There may be more than one individual winder tread in a
stairway or in a flight of stairs.

c. Winder treads may not be used on a straight stairway.

(d) Headroom. 1. Stairways shall be provided with a mini-
mum headroom clearance of 76 inches measured vertically from
2 line parallel to the nosing of the treads to the ceiling, soffit or any
overhead obstruction directly above that fine.

2. The headroom clearance shall be maintained over an inter-
mediate landing.

3. The headroom clearance shall be maintained over a landing
that is at the top or bottom of a stairway for a minimum distance
of 36 inches in the direction of travel of the stairway.

(e) Uniformity. 1. Within a stairway flight, the greatest tread
depth may not exceed the smallest tread depth by more than 3/y
inch and the greatest riser height may not exceed the smallest riser
height by more than 3/ inch.

2. The allowed variation in uniformity under subd. 1. may not
be used to exceed the maximum riser height under par. (b) or to
decrease the minimum tread depth under par. (c).

(f) Open risers. Stairways with open risers shall be con-
structed fo prevent the through—passage of a sphere with a diame-
ter of 4 inches or larger between any 2 adjacent treads.

(g) Walking surface. The walking surface of stair treads and
landings shall be a planar surface that is free of lips or protrusions
that could present a tripping hazard.

(3) HANDRAILS AND GUARDRAWS. (8) Gereral. 1. Stair flights
with more than 3 risers shall be provided with at least one handrail
for the full length of the stair flight.

2. Handrails or guardrails shall be provided on alf open sides
of stair flights consisting of more than 3 risers and on all open sides
of areas that are elevated more than 24 inches above the floor or
exterior grade,

Note: A handrail provided at 30 to 38 inches above the tread nosing meets the
height requirement for a guarsdrail on a stairway.

3. a. Bxcept as provided in subd. 3. b., handrails and guar-
drails shall be constructed to prevent the through—passage of a
sphere with a diameter of 4 inches or larger. '

b. The triangular area formed by the tread, riser and bottom
rail shall have an opening size that prevents the through—passage
of a sphere with a diameter of 6 inches or larger,

c. Rope, cable or similar materials used in handrail or guard-
rall infill shall be strung with maximum openings of 3% inches
with vertical supports a maximum of 4 feet apart.

Note: In some cases, the vertical supparts cotdd be simpke cable stays that offer
vertical support to the rope or cable span. Structural pests must be supplied to provide
the rail with the minimum 200 pound load resistance, as welf as o resist the tensile
loids exerted by the tightened rope or cable.

4. a. Handrails and guardrails shall be designed and con-
structed to withstand a 200 pound load applied in any direction.

b. Handrail or guoardrail infili components, balusters and
panel fillers shall withstand a horizontally applied perpendicular
load of 50 pounds on any one—foot—square area.

¢. Glazing used in handrail or guardrail assemblies shall be
safety glazing.

5. Exterior handrails and guardrails shall be constructed of
metal, decay resistant or pressure—freated wood, or shall be pro-
tected from the weather.

(b) Handrails. 1. ‘Height.” Handrails shall be located at lcast
30 inches, but no more than 38 inches above the nosing of the
treads. Measurement shall be taken from the hard structural sur-
face beneath any finish material to the top of the rail. Variations

Register December 2010 No, 660




Comm 21.04

in uniformity are allowed only when a rail contacts a wall or newel
post or where a turnout or volute is provided at the bottom step.

2, “Clearance,” The clearance between a handrail and the wall
surface shall be at least 1Y% inches.

3, *Winders." a. Except as provided under subd. 3. b., the
required handrail on winder steps shall be placed on the side
where the treads are wider.

b. Where all winder steps in a flight have a tread depth of at
least 9 inches from nosing to nosing measured at a point 12 inches
from the narrow end of the tread, the required handrail may be
located on either side of the stairway.

4, ‘Projection.” Handrails and associated trim may project
into the required width of stairs and landings a maximum of 4/4
inches on each side.

5. ‘Size and configuration.” Handrails shall be symmetrical
about the vertical centerline to allow for equal wraparound of the
thumb and fingers.

a. Handrails with a round or truncated round cross sectional
gripping surface shall have a maximum whole diameter of 2
inches.

b. Handrails with a rectangular cross sectional gripping sur-
face shall have a maximum perimeter of 6V inches with a maxi-
mum cross sectional dimension of 27/ inches.

¢. Handrails with other cross sections shall have a maximum
cross sectional dimension of the gripping surface of 27/ inches
with a maximum linear gripping surface measurement of 6%
inches and a minimum linear gripping surface of 4 inches.

Note: Sec appendix for further information on handrail measurement,

6. ‘Continuity.” Handrails shall be continuous for the entire
length of the stairs except in any one of the following cases:

a. A handrail may be discontinuous at an intermediate land-
ing.

b. A handrail may have newel posts.

c. A handrail may terminate at an infermediate wall provided
the lower end of the upper rail is returned to the wall or provided
with a flared end, the horizontal offset between the 2 rails is no
more than 12 inches measured from the center of the rails, and
both the upper and lower rails can be reached from the same tread
without taking a step.

(¢} Guardrails. 1. *Application.’ a. All openings between
floors, and open sides of landings, platforms, balconies or poiches
that are more than 24 inches above grade or a flocr shall be pro-
tected with guardrails.

b. The requirements under subd. 1. a. apply where insect
screens are the only means of enclesure or protection for a surface
that is more than 24 inches above grade or a floor.

c¢. For exterior applications, the 24 inch vertical measurement
shall be taken from the lowest point within 3 feet horizontally
from the edge of the deck, landing, porch or similar structure.

2. ‘Height.’ Guardrails shall be located at least 36 inches
above the floor. Measurement shall be taken from the hard struc-
tural surface beneath any finish material to the top of the rail.

3. “‘Opening size." Guardrails shall be constructed to prevent
the through—passage of a spherc with a diameter of 4 inches or
larger.

(4) LanoiNGs. (a) Intermediate landings, 1. A level inter-
mediate landing shall be provided in any stairway with a height of
12 feet or more.

2. Intermediate landings that connect 2 or more straight
flights of stairs, or 2 flights of stairs at a right angle, shall be at least
as wide as the stairway and shall measure at least 36 inches in the
direction of travel.

3. Curved or irregular landing shall have a radius of at least
36 inches.

4. Curved or irregular landings shall have a minimum straight
line measurement of 26 inches between the nosing of the 2 con-
necting treads measured at a point 18 inches from the narrow end
of the landing measured along the nosing of the 2 treads.
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(b)Y Landings at the top and base of stairs. A level landing shall
be provided at the top and base of every stairs. The landing shall
be at least as wide as the stairs and shall measure at least 3 feet in
the direction of travel,

{c} Doors at landings. 1. Except as provided in subd. 1. a. to
c., level landings shall be provided on each side of any door
located at the top or base of a stairs, regardless of the direction of
swing. In the following exceptions, stairways to attached garages,
carports or porches are considered interior stairs:

a. A landing is not required between the door and the top of
interior stairs if the door does not swing over the stairs,

b. A landing is not required between the door and the top of
an interior stairs of | or 2 risers regardless of the direction of
swing.

c. A landing is not required between a sliding glass door and
the top of an exterior stairway of 3 or fewer risers.

2. The exterior landing, platform or sidewalk at an exterior
doorway shall be located a maximum of 8 inches below the inte-
rior floor elevation and shall have a length of at least 36 inches in
the direction of travel out of the dwelling.

History: Cr. Register, November, [979, No. 287, cff. 6-1-80; r. asd recr. Register,
February, 1985, No. 350, eff. 3—-1-85; am. {intro.), r. and reer. (1} (c}, renum. (3) ()
to Comm 21.042, Register, January, 1989, No. 397, cff. 2-1--8Y; r. and recr. {(intro.)
und (3) (e), am. (1) {a), (2} (a)y and (c) 2. and (3) (a), cr. (2) () 6., March, 1992, No.
435, eff. 4—1-92; r. and recr., Register, November, 1995, No. 479 efft 12— 1—95 am.
[} (c.) 1. and (d) renum. (2) (intro.} to {b) to be (2) (a) ta{c) and am. (a), r. (2} (b)
(intro.), Register, February, 1997, No. 494, eff. 3--1--97; reprinted to restore dropped
copy, Register, March, 1997, No, 495 r. (1), renum. {intro.) to be (1) and am,, renum.
(2) and {3) to be (3) and (4), er. (2) and r. and recr. {43 (a}, Register, March, 2001 , No.
543, eff. 4—1-01; CR 02-077: am. (2) (b) 1., (e} L. and (3} (a), cr. (2) {{) and (3) (c)
3., . and recr. (3) (b) 3., renum. (4) (c) to be (4} {c} 1. {intra.}, a. to ¢. and 2. and am.
(4 (c) E. (indro ) and 2. Register May 2003, No. 569, <ff. 8—1-03; CR (3-097: am,
(2) (D, (3) (a) 3., and (c} 3. Register November 2004 No. 587, eff. 1--1-05; CR
08-043: 1. and recr. (1), am. (2) {c} 2., 3. b.and (e) 1.,¢r. (2) (c) 3. c., 4. c., (g), (3)
(a) 3. ¢, 4. b, ¢, (c) 1. b. and ¢, renum. (3) (a) 4. and (c)] tobe {3 (a)4 a. and (c)
f.a Reglster March 2009 No. 639 eff. 4—1-09.

Comm 21.042 Ladders. Ladders which are used as part
of a required exit shall conform to this section.

(1) DEsIGN LoAD. Ladders shall be designed to withstand
loads of at least 200 pounds.

{2) TrEAD OR RUNGS. {2) Minimum tread requirements shall
be specified in Table 21.042. Treads less than 9 inches in width
shall have open risers. All treads shall be uniform in dimension.

TABLE 21.042

Pitch of Ladder

Angle to Horizontal Maximum risc Minimum Tread
(degrees) (inches) {inches)
41,6 to 484 8 9
greater than 48.4 1o 55.0 9 8
greater than 55.0 to 61.4 10 7
greater than 61,4 1o 67.4 11 6
greater than 67.4 to 71.4 12 5
greater than 71.6 10 75.9 12 4
greater than 75.9 10 80,5 12 3
greater than 80.5 to 90 12 4

(b} Rungs may only be used for ladders with a pitch range of
75° to 90°, Rungs shali be at least 1 inch in diameter for metal lad-
ders and 1% inch for wood ladders. All rungs shall be uniform in
dimension,

(3) Risers. Risers shall be uniform in height and shall con-
form with Table 21.042.

(4) WiDTH. The width of the ladder shall be a minimum of 20
inches wide and a maximum of 30 inches wide.

(5) Hanprais. (a) Handrails shall be required for ladders
with pitches less than 65°.

(b) Handrails shall be located so the top of the handrail is at
least 30 inches, but not more than 38 inches, above the nosing of
the treads.

(¢} Open handrails shall be provided with intermediate rails or
an ornamental pattern such that a sphere with a diameter of 6
inches or larger cannot pass through.
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(d) The clearance between the handrail and the wall surface
shall be at least 1% inches.

(c) Handrails shall be designed and constructed to withstand
a 200 pound load applied in any direction.

(6} CLEARANCES. (a) The ladder shall have a minimum clear-
ance of at least 15 inches on either side of the center of the tread.,

(b) The edge of the tread nearest to the wall behind the ladder
shall be separated from the wall by at least 7 inches,

{c) A passage way clearance of at least 30 inches parallel to the
slope of a 90° ladder shall be provided. A passage way clearance
of at least 36 inches parallel to the slope of a 75° ladder shall be
provided. Clearances for intermediate pitches shall vary between
these 2 limits in proportion to the slope.

{d} For ladders with less than a 75° pitch the vertical clearance
above any tread or rung to an overhead obstruction shal be at least
6 feet 4 inches measured from the leading edge of the tread or
rung.

History: Renum. from Corun 21.04 (3) (f), cr. (intro.), Register, January, 1989,
Mo. 307, cff. 2-1-89; am. (0) (b}, Repister, November, 1995, No. 479, eff. 12-1-95;
am, (5) (b and (c}, Register, Janvary, 1999, No, 517, eff. 2-1--99.

Comm 21.045 Ramps. (1) GencraL. Every exterior or
interior ramp which leads to or from an exit shall comply with the
requirements of this section.

Note: Sce ICC/ANSE At17.1 chapter S for more gutdelines relating to the design
and constiuction of an accessible ramp. Under that standard, ramps along an aceessi-
ble route for people with disabilitics should have a slope of not more than I—foot of
rise in 12—fect of run and should have handrails on both sides of the ramp.

(2) Sropr. Ramps shall not have a gradient greater than 1 in
8 or one foot of rise in 8 fect of run. Walkways with gradients less
than 1 in 20 or one foot of rise in 20 feet of run are not considered
to be ramps,

(3) SURFACE AND WIDTH. Ramps shall have a slip resistant sur-
face and shall have a minimum width of 36 inches measured
between handrails,

(4) Hanpras. Handrails shall be provided on all open sides
of ramps. Every ramp that overcomes a change in clevation of
more than 8 inches shall be provided with at least one handrail,

(a) Ramps which have a gradient greater than 8.33% or 1:12
or one foot rise in 12 feet of run and which overcome a change in
elevation of more than 24 inches, shall be provided with handrails
on both sides.

(b} Handrails shall be located so the top of the handrail is at
least 30 inches, but not more than 38 inches above the ramp sur-
face.

{c) Open—sided ramps shall have the area below the handrail
protected by intermediate rails or an ornamental pattern to prevent
the passage of a sphere with a diameter of 4 inches or larger.

{d) The clear space between the handrail and any adjoining
wall shall be at least 1% inches.

(5) LanDINGs. A level landing shall be provided at the top, at

the foot and at any change in direction of the ramp. The landing
shall be at least as wide as the ramp and shall measure at least 3
feet in the direction of travel.
. History: Cr. Register, January, 1989, No. 397, off. 2-1-89; am. (3) (intro.}, Regis-
ter, March, 1992, No. 435, eff. 4—1-92; am. (3} {c), Register, November, 1995, No.
479, efl. 12-1-95; am. (3) (b), Register, January, 1999, No. 517, eff. 2-1-9%; CR
03-097: am. {3) (¢) Register November 2004 No. 587, eff. 1-1-05; CR 08—043;
renurn. (intro.) and (1) to (4) to be {1} 1o (53 ard am. (1) Register March 2009 No. 639,
eff, 4-1-09,

Comm 21.05 Natural light and natural ventilation.
(1) NATURAL LIGHT. All habitable rooms shall be provided with
natural light by means of glazed openings. The area of the glazed
openings shall be at least 8% of the net floor area, except under the
following circumstances:

(a) Exception. Habitable rooms, other than bedrooms, located
in basements or ground floors do not require natural light.

(b) Exception. Natural light may be obtained from adjoining
areas through glazed openings, louvers or other approved meth-
ods. Door openings into adjoining areas may not be used fo satisfy
this requirement.

Comm 21.08

{2) VENTILATION. (a) Natural ventilation. Natural ventilation
shall be provided to all habitablc rooms by means of openable
doors, skylights or windows. The net area of the openable doors,
skylights or windows shall be at least 3.5% of the net floor area
of the room. Balanced mechanical ventilation may be provided
in lieu of openable exterior doors, skylights or windows provided
the system is capable of providing at least one air change per hour
of fresh outside air whilc the room is occupied. Infiltration may
not be considered as make—up air for balancing purposcs.

(b) Exhaust ventilation. All exhaust ventilation shall terminate
outside the building.

(3) SaFETY GLASS. Exceptas provided in par, (¢), glazing shall
consist of safety glass meeting the requirements of CPSC 16 CFR,
Part 1201 when installed in any of the following locations:

(a} In any sidelight or glazing adjacent to a door that meets all
of the following:

1. The nearest point of the glazing is within 2 feet of the door.
2. The nearest point of the glazing is within 5 feet of the flcor.

3. The planc of the glazing is within 30 degrecs of the plane
of the door when the door is in the closed position.

(b) In any wall where the glazing is within 5 feet vertically of
the lowest drain inlet and within 3 feet horizontally of the nearest
part of the inner rim of a bathtub, hot tub, shower, spa or whirlpool
appliance.

(c) Within 4 feet vertically of a tread or landing in a stairway
and within onc foot horizontally of the near edge of the tread or
landing.

(d) Within 4 feet vertically of the floor and 3 feet horizontally
of the nosing of the top or bottom tread of a stair.

(e) Safety glass is not required where the size of an individual
pane of glass is 8 inches or less in the least dimension.

Note: The U.S. Consumer Product Safety Cominission requires safety glass for
glazing in internal and external deors, including storm coors and patio doors, us wel
as for the tub or shower enclosures themselves. These federal rules, contained in 16
CFR, subchapter B, part 1201, apply in addition to any state rules or statutes.

Note: Glass blocks are considered to be masonry products and are regulated under
the ACI 538 standard adopted under . Comm 20.24. They are not reguired to be
safety glazing.

History: Cr. Repister, November, 1979, No, 287, eft, 6—1-80; r. and recr, {1) and
{2), Register, February, 1985, No. 350, eff. 3—1-83; r. and recr. {3) and (1), Register,
July, 1986, No. 367, cff. [-1-87; am. (4), Registcr, fanuary, 1989, No. 397, off.
2—-1-89;am. (2) (a), {4) and (5), Register, March, £992, No, 435, eff, 4—§-92; am, (2)
{a), Register, November, 1995, No. 479, eff. 12--1-95; am. (3}, . and reer. (4) and (5),
Register, January, 1999, No. 517, off. 2—1-49; CR 02-077: am. (1} (a) and (5) (b)
Register May 2003 No, 569, eff, 8—1-03; CR 08-043: am, (title), r. (3) andl {4, repum.
{5) to be (3) and am. (3} {intro.), r. and recr. {3) (a) and (b} Register March 2009 No.
639, eff. 4-1-09.

Comm 21,06 Ceiling height. All habitable rooms, kitch-
ens, hallways, bathrooms and corridors shall have a ceiling height
of at least 7 feet. Habitable rooms may have ceiling heights of less
than 7 feet provided at least 50% of the room’s floor area has a ceil-
ing height of at feast 7 feet. Beams and girders or other projections
shall not project more than 8 inches below the required ceiling
height.

History: Cr. Register, November, 1979, No. 287, eff. 6--1-80; r. and reer. Register,
February, 1985, No. 350, cff. 3-1-85.

Comm 21.07 Attic and crawl space access.
{1} Armic. Attics with 150 or more square feet of avea and 30 or
more inches of clear height between the top of the ceiling framing
and the bottom of the rafter or top truss chord framing shall be pro-
vided with an access opening of at least 14 by 24 inches, accessi-
ble from inside the structure.

{2) CrawL spaces. Crawl spaces with 18 inches of clearance
or more between the crawl space floor and the underside of the
house floor joist framing shall be provided with an access opening
of at least 14 by 24 inches.

Note: Access to plumbing or efectrical systems may be reguired under chs. Comim
8287, Plumnbing Code or ch. Comm 16, Elcctrical Code, Volume 2.

History: Cr. Register, November, 1979, No. 287, off. 6—1-80; am. Register,
March, 1992, No. 435, off. 4-1-92; am. (1}, Register, November, 1995, No. 479, eff.
12-1-95.

Comm 21.08 Fire separation and dwelling unit sep-
aration. (1} Fizeseparanion. Dwetling units shall be separated
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from garage spaces, accessory buildings, property lines and other
dwelling units in accordance with Table 21.08 and the following
requirements:

TABLE 21.08
Distance
Between Fire Rated
Between Dwelling And: Objects! Consiruction?:

Less than 5 feet  3/4—hour wall?

1/3—hour door or window?

3/4—hour wall
1/3—hour door or window*

Detached garage, accessory 3/4—hour wall?

building, or other dwelling on No requirement on open-
same property ngs

Detached garage, nccessory More than 10 No requirements
building, or other dwellingon  feet

same property

Detached garage or accessory
building on same property

Another dwetling on same Less than 5 feet

property
5to L0 fect

Property Lines Less than 3 feet  3/4—hour wall
1/3—hour door or window
Property Lines 3 feet or more No Requirements

Follow sub, (2) (d)

requirements

[ Distance shall be measured perpendicular from wall to wall or property line,
ignoring overhangs.

2 Fire rated construction shall protect the dwelling from an exlerior fire source,

3 Fire rated construction may be in cither facing wall.

4 Fire rated construction shall be in both facing walls,

3 The methods for garage separation in par. (a) 1. are examples of 3% hour wall
construction.

(a) Attuched garages. 1. The walls and ceiling between an
attached garage and any portion of the dwelling, including attic or
soffit areas, shall be ¥~hour fire—resistive construction or shall be
constructed as specified in any of the following:

a. One layer of 3/3—inch Type X gypsum drywall shall be used
on the garage side of the separation wall or ceiling.

b. One layer of Va—inch gypsum drywall shall be used on each
side of the scparation wall or ceiling.

¢. Two layers of Yo~inch gypsum drywall shall be used on the
garage side of the separation wall or ceiling.

2. For all methods listed under subd. 1., drywall joints shall
comply with one of the following:

a. Joints shall be taped or sealed.

b. Joints shall be fitted so that the gap is no more than ;9~inch
with joints backed by either solid wood or another layer of drywall
such that the joints are staggered.

Note: /20-inch is approximately the thickness of a U.S. dime.

3. Vertical separations between an afttached garage and a
dwelling shall extend from the top of a concrete or masonry
foundation to the underside of the roof sheathing or fire—resistive
ceiling construction.

(b)  Structural elements exposed in an aftached garage.
Beams, columns and bearing walls which are exposed to the
garage and which provide support for habitable portions of the
dwelling shall be protected by one of the methods specified in par.
(a) 1. a. or ¢, or other ¥ hour fire—resistive protection.

{c) Doors. 1. The door and frame assembly between the dwell-
ing unit and an attached garage shall be labeled by an independent
testing agency as having a minimum fire—resistive rating of 20
minutes. The test to determine the 20—minute rating is not
required to include the hose stream portion of the test.

Mote: Acceptable tests for fire rating of door assemblies include ASTM E-152,
UL 10B, and NFPA 252,

2. Only glazing allowed by the door’s listing may be installed

in any door required under this section.
{d) Orther openings. 1. Access openings in fire separation

walls or ceilings shall be protected in one of the following ways:

a. The opening is protected with a material that has a finish
rating of at least 20 minutes.

b. The opening is protected in the same way as the wall or ceil-
ing where the opening is located.

Zero Lot Line None
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2. 'The cover or door of the access opening shall be perma-
nently installed with hardware that will maintain it in the closed
position when not in use.

{2) DWELLING UNIT SEPARATION. (a) Gereral. In 2—family
dwellings, dwelling units shall be separated from each other and
from shared tenant spaces including attics, basements, garages,
vestibules and corridors,

(b) Artic separation. Dwelling units with attic space that
extends over both units shall be separated in accordance with one
of the following:

1. ‘Complete separation.” The units shall be provided with
wall construction under par. {d) that extends all the way to the
underside of the roof deck.

2. “Vertical and horizontal separation.” a. The units shall be
provided with wall construction under par. {d) that extends to the
dwelling unit ceiling and ceiling construction under par. (e).

b. Dwelling units using this method of separation shall pro-
vide attic draft stopping under par. (f) that extends all the way to
the underside of the roof deck above and in line with the separation
wall.

(¢} Doors. Any door installed in the dwelling unit separation
shall have the door and frame assembly labeled by an independent
testing agency as having a minimum fire—resistive rating of 20
minutes. The test to determine the 20-minute rating is not
required to include the hose stream portion of the test.

(d) Walis. Walls in the dwelling unit separation shall be pro-
tected by not less than one layer of 3/g—inch Type X gypsum wall-
board or 2 layers of Ya—inch gypsum wallboard or equivalent on
each side of the wall with joints in compliance with sub. (1) (a) 2.

(e) Floors and ceilings. A fire protective membrane of one
layer of 3/g—inch Type X gypsum wallboard with joints in com-
pliance with sub. (1) (a} 2., shall be provided on the ceiling
beneath the floor construction that provides the separation.

(f}y Draft stopping for concealed roof spaces and attics. 1.
Attic areas, mansards, overhangs and other concealed roof spaces
shall be draft stopped above and in line with the separation wall.

2. Acceptable draft stopping materials include:
a. Yg-inch wood structural panel,
b. Ya-inch gypsum board.

{3) PeneTRATIONS. (8) Ducts. 1. Except as allowed under
subd. 2., all heating and ventilating ducts that penetrate a required
separation shall be protected with a listed fire damper with a rating
of at least 90 minutes.

2. The fire damper required under subd. 1. may be omitted in
any of the following cases:

a. There is a minimum of 6 fect of continuous steel ductwork
on at least one side of the penetration.

b, The duct has a maximum cross—sectional area of 20 square
inches.

(B Electrical and plianbing components. Penctrations of a
required separation by electrical and pfumbing components shall
be firmly packed with noncombustible material or shall be pro-
tected with a listed through—penetration firestop system with a rat-
ing of at least one hour,

History: Cr. Register, November, 1974, No. 287, eff. 6—1-80; r. and recr. Register,
February, 1985, No, 350, eff, 3-1-85; cr, {Lm}), am. (2}, (5) {c) and Table, Register,
January, 1989, No. 397, eff. 2-1-89; am. (2), (4) and (5) (a) (intro.}, renum. (5} (b)
and {¢) to be (5) (c) and (d) and am. (5} {d), cr. (5) (b} and (¢), (6), Register, March,
1992, No. 435, eff. 4—-1-92; 1. (3) (a), {5} (d), renum. (3} {b) and {c}, (5) {e) 1o be (3}
(&) and (b), (5) (d), am. (5) (a) (intro.), (6}, <r. (63 (€) ta (), Register, Novernber, 1993,
No. 479, eff, £2-t-95; r. and recr. (5} and (6} (b), am. (6) {c¢} and (d), r. (6) {c) and
cr. (7), Register, January, 1999, No, 517, eff, 2-1-99; r. (1} to (4), renum, (5) to (7)
to be (1) to (3), and cr. (2) (), Register, March, 2001, No. 543, eff. 4—1-04; correc-
tions in (2) (c) and (d) were made under s. 13.93 (2m}) {b) 7., Stats., Register, March,
2000, No. 543; CR 02-077: am. {1) {a) 1. and (2} (a) to (c) Register May 2003 Nao.
569, off. 8—1-03; CR 08-043: am. {1) {intro.) and TFable, r. (1)} {a) 4. and (2} {&), renum.
(1} (c}, (2) (b}, (c) and (d) to be (1) (c) E., (2) (c), (d) and (e} and am. (2} (d), cr. (1)
(€) 2., (2} {b) and {f), r. and recr. (1) {d) 1. and (2) (a) Register March 2009 No, 639,
cff. 4-1--09; correction in Table 21.08 made under s. 13.92 (4} (b) 7., Stats., Register
March 2009 No. 639,
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Comm 21.085 Fireblocking, (1) FIREBLOCKING LOCA-
Tions, Fireblocking shall be provided in all of the following loca-
tions:

{a} In concealed spaces of walls and partitions, including
furred spaces, at the ceiling and floor levels.

(b) At all interconnections between concealed vertical and
horizontal spaces including the attachment between a carport and
a dwelling,

(c) In concealed spaces between stair stringers at the top and
bottom of the run and at any intervening floor level.

(d) At all openings around wires, cables, vents, pipes, ducts,
chimneys and firepiaces at ceiling and floor level.

(2) FIREBLOCKING MATERIALS. Fireblocking shall consist of
one of the following:

(a) 2—inch nominal lumber.

(b) Two layers of one—inch nominal lumber,

(c)} One thickness of ¥s—inch nominal plywood or wood struc-
tural panel with any joints backed with the same material.

(d) One thickness of 2—inch gypsum wallboard, face nailed or
face sprlcwcd to solid wood, with any joints backed with the same
material,

(c¢) Fiberglass or mineral wool batt insulation may be used if .

both of the following conditions are met:

1. The least dimension of the opening may not exceed 4
inches,

2. The batt shall be installed to fill the entire thickness of the
opening or stud cavity.

(f) For wires, cables, pipes and vents only, non—shrinking
caulk, putty mortar, or similar material tmay be used provided no
dimension of the opening exceeds ¥2 inch around the penetrating
object.

(g) For chimneys, fireplaces and metal vents, fireblocking
shall be metal, cement board or other noncombustible material.

History: Cr. Register, March, 2001, No. 543, eff. 4—-1-01; CR 2—-077: am. (1} (b)
Register May 2(H3 No. 569, eff. 8-1-03.

Comm 21.09 Smoke detectors. (1} A listed and
labeled multiple—station smoke alarm with battery backup shall
be installed in all of the following locations:

(a) An alarm shall be installed inside each sleeping room,

(b) On floor levels that contain one or more sleeping areas, an
alarm shall be installed outside of the sleeping rooms, within 21
feet of the centerline of the door opening to any sleeping room and
int an exit path from any sleeping room.

(¢} On floor levels that do not contain a sleeping area, an alarm
shall be instalted in a common arca on each floor level.

Note: Scction 50.035 (2), Stats., requires the installation of a complete low velt-
age, interconnected or radio—transmitting sinoke detection system in alf community-
based residential facilities including those huving 8 or fewer beds.

Note: Scetion £0§.645 (3), Stats., requires the owner of a dweHing to install a func
tional smoke detector in the basement of the dwelling and on each floor level except
the atlic or storage area of each dwelling unit. The oceupant of such a dwelling unit
shall maintain any smoke detector in that unit, except that if any accupant who is not
the owner, or any state, county, city, village or town officer, agent or cmployce
charged under statute or municipal ordinance with powers or duties involving inspec-
tion of real or personal property, gives writlen notice to the owner that the smoke
detector is not functional the owner shall provide, within 5 days after receipt of that
natice, any maintenance necessary to make that smoke detector functional.

Naote: Section 101,745 {4), Stals., requires the manufacturer of » manufacturcd
building to install a functional smoke detector in the basement of the dwelling and
on each fioor fevel except the atlic or slorage area of each dwelling unit.

(2) (a) Except for dwellings with no electrical service, smoke
detectors required by this section shall be continuously powetred
by the house electrical service, and shall be interconnected so that

activation of one detector will cause activation of all detectors.

{b) Dwellings with no electrical service shall be provided with
battery—powered smoke detectors in the locations under sub, (1},
Interconnection and battery—backup are not required in these
dwellings.

{3} For family living units with one or more communicating
split levels or open adjacent levels with [ess than 5 feet of separa-
tion between levels, one smoke detector on the upper level shall
suffice for an adjacent lower level, including basements. Where
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there is an intervening door between one level and the adjacent
lower level, smoke detectors shall be installed on each level.

{4) Smoke alanms and detectors shall be maintained in accord-
ance with the manufacturer’s specifications.

{5) For envelope dwellings, at least 3 smoke alarms shall be
placed in the air passageways. The alarms shall be placed as far
apart as possible.

(6) In basements where (wo required exits are separated by a
continuous wall, a smoke detector shall be placed on each side of
the wall within 21 feet of each exit.

History: Cr. Register, November, 1979, No. 287, efl. 6—1-80; . and recr. Register,
February, 1985, No. 350, ¢ff. 3—1-85; r. and reer. Register, April, 1990, No. 412, eff.
5—1-90; renum, to be (1), cr, (2) and {3), Register, March, 1992, No. 435, eff, 4~1--92;
renum. (2) and (3) to be (3} and {4), cr. (2), Register, November, 1995, No. 479, cff.
12—1-95; r. and reer. {1}, r. {2), renum. {3) and {4} to be (2) and (3}, and cr. (43 and
{5), Register, March, 2001, No. 543, eff. 4--1-01; CR 08-043: am. (1) (&) and (3),
renum. {2) to be (2) (a) and arn,, ¢, (2) (b} and {6) Regmter March 2009 No. 639, efl,
4-1-09.

Comm 21.095 Automatic fire sprinklers. {1) Except
as allowed under sub. (2), where automatic fire sprinklers using
a dedicated water supply system are instatled, the design, installa-
tion, testing and maintenance shall follow the requirements of
NFPA 13D,

{2) Limited area dwelling systems are allowed,

Note; See s, Comem 82,40 (3) (e} of the Wisconsin Uniform Plumbing Code for
requirements for multi-putpose piping systems. These systems attach fire sprinkler
heads to the dwelling's potable water piping system.

Note: Chapicr 145, Stats., requires automatic fire sprinkler systems, on dedicated
water supply systems, to be instalfed by a licensed sprinkfer fitter.

History: CR 0B—043; cr, Register March 2009 No, 639, eff. 4-1-09,

Comm 21.097 Carbon monoxide alarms. (1} (a)
Listed and labeled carbon monoxide alarms with battery sccon-
dary power supplies shall be installed and maintained in dwellings
to be utilized as licensed tourist rooming houses and that contain
fuel-burning appliances in accordance with s. 101,149 (2) and (3),
Stats.

Note: Section 101.149 (2) and (3), Stats,, reads;

(2) INSTALLATION REQUIREMENTS. {a} Except as provided in par. {b), the owner
of a residential building shall install a carbon monoxide detector in 2l of the follow-
ing places not later than the date specified under pur. (c):

L. Tn the basement of the building if the basement has a fuel-burning appliancc.

2. Within 15 fect of cach sleeping area of a unit that has a fiuel-buming appliance,

3. Within 15 fect of cach sleeping area of a unit that is immediately adjacent to a
unit that has a fuci—burning appliance.

4, In each room that hus a fucl-buming appliance and that is not used as a steeping
area. A carhon monexide detector shall be installed under this subdivision not more
than 75 feet from the fuel-burning appliance.

5. In each hallway leading from a unit that has a fuel-buming appliance, in a loca-
tion that is within 75 feet from the unit, except that, if there is no clectrical outlet
within this distance, the owner shall place the carbon menoxide detector aft the closest
available electrical outet in the hallway.

(b} Ifa unit is not part of a multinnit building, the owner of the reqldentlal building
need not install more than ene carbon menoxide detector in the unit.

(c) 1. Exceptas provided undes subd, 2., the owuer of a residential building shalf
comply with the requiremnents of this subsection hefore the building is occupicd.

2. Tlhe owner of a residential building shall comply with the requirements of this
subscetion not later than April 1, 2010, if construction of the building was initiated
before October I, 2008, or if the department approved the plans for the construction
of the building under 5. 101,12, Stats., before October 1, 2008.

(d) Any carbon monoxide detector that hears an Underwvriters Laboratories, Inc.,
listing mark or similar mark from an independent product safety certification orpa-
nization satisfies the requirements of this subsection,

{c) The owner shall install every carbon monoxide detector required by this sub-
section according to the directions and specifications of the manufacturer of the car-
ben monoxide detector.

(3) MAINTENANCE REQUIREMENTS. (a) The owner of a residential bulldmg shall
reasonably maindain every carbon monoxide defector in the residential building in the
manner specified in the instructions for the carbon monoxide detector.

{b) An occupant of a unit in a residential building may sive the owner of the resi-
dential building written notice that o carbon monoxide detector in the residential
buifding is not functional or has been removed by a person other than the occupant,
The owner of the residential building shall repair or replace the nonfunctional or
missing carbon monoxide detector within 5 days after receipt of the notice.

{c) The owner of a residential building is not liable for damages resulting from any
of the following:

1. A falsc alarm from a carhon monoxide detector if tle carbon monoxide detector
was reasonably maintained by the owner of the residential building.

2. The failure of a carbon monoxide detector to operate properly if that failure was
the result of tampering with, or removal or destruction of, the carbon menoxide detce-
tor by a person other than the owner or the resutt of a faulty alarm that was reasonably
maintained by the owner as required under par. (a).

(b} In this section:
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1. “Fuel-burning appliance” means a device that is installed
in a dwelling and burns fossil—fuel or carbon based fuel where car-
bon monoxide is a combustion by—product, including stoves,
ovens, grills, clothes dryers, furnaccs, boilers, water heaters, heat-
ers, fireplaces and stoves.

2. “Tourist rooming house” has the meaning as given under
s. DHS 195.03 (20).

Note: Scction DHS 195.03 (20} reads: “Tourist rooming heuse” means all lodging
places and tourist cabins and coftages, other than hotels and motels, in which sleeping
accommaodations are offered for pay o tourists or transients. Tt does not include pri-
vate boarding or rooming houses not accemmodating tourists or transients, or bed and
break fast establishments regulated under ch, DHS 197,

{2) Carbon monoxide alarms shall be wired to the dwelling’s
electrical service.

{3) Carbon monoxide alarms within a dwelling unit shall be
interconnected so that activation of one alarm will cause activa-
tion of all alarms within the dwelling unit.

{4) Carbon monoxide alarms shall conform to UL 2034,

{5} The installation of carbon monoxide alarms or detectors in
adjacent units required under s. 101.149 (2) (a) 3., Stats., shall
apply to those units located on the same floor level.

{6} Pursuant to s. 101,149 (6} (b}, Stats., the department may
issue orders for a violation of the provisions of this section.

{7} Violation of the provisions of this section shall be subject
to the penalties provided under s. 101.149 (8), Stats.

Note: Section 101,149 (R), Stats., reads;

(8) PENALTIES. {a) If the department of commerce or the department of health and
family services determines afler an inspection of a building under this section or s,
254.74 (1g) that the owner of the building has violated sub. (2) or (3), the respective
department shall issue an order requiring the person to correct the violation within
5 days or within such shorder period as the respective depariment determines is neces-
sary to protect public health and safcty. If the persor does not correct the vielation
within the time required, he or she shall forfeit $50 for each day of violation occurring
after the date on which the respective department finds that the violation was not cor-
rected.

{b) If a person is charged with mere than one violation of sub, (2) or (3} arising
out of an inspection of a building owned by that person, those violations shatl be
counted as a single violation for the purpose of determining the amount of a forfeiture
under par. (a}.

{¢) Whocver violates sub. (4) is subject to the following penalties:

1. For a first offense, the person may be fired not mere than $10,080 or imprisoned
for not more than 9 months, or both.

2. For a 2nd or subsequent offense, the person is guilty of a Class [ felony.

History: EmRO826: emerg. cr. eff. 16-1-08; CR 08—(85: cr, Register May 2009
Na. 641, eff. 6—1-09; renumbered under s. 13.92 (4) (b} 1. and corrections in (1) {b)
2. and (6) made under s. 13.92 (4) (k) 7., Stats., Repister May 2009 Ne. 641.

Comm 21.10 Protection against decay and ter-
mites. (1) Wood used in any of the applications under this sec-
tion shall meet all of the following requirements:

{2} The wood shall be labeled and pressure treated with preser-
vative in accordance with an AWPA standard or shall be naturally
durable and decay—resistant or shall be engineered to be decay
resistant.

{b) The wood shall be pressure treated with preservative or
shall be naturally termite—resistant unless additional steps are
taken to make the wood termite—resistant.

(2} Wood used in the following locations shall be as required
under sub. (1):

{a} Resting directly upon or embedded in earth.

{b) Floor joists or sleepers that meet all of the following condi-
tions:

1. The joists or sleepers are protected from the weather.

2. The joists or sleepers are within 18 inches above a lower
floor surface, deck or soil.

3. There is no vapor retarder that meets the requiremenis
under 5. Comm 22.38 (1) (a) between the joists or sleepers and the
soil below.

Note: This situation could occur with a floor over a crawi space or when a floor
is added over a patio deck or a garage slab.

{c)} Floor joists exterior to the dwelling that are within £§
inches above exterior grade, unless protected with a moisture bar-
Iicr.

Note: Acceptabie moisture bayriers for this application include ¥—inch exterior
preservative--ireated plywood, or ice dam protection material Jisted as meeting the
requirements of ASTM D 1970 or vapor retacder material, provided they arc pre-
tected from physical and UV light damage.
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(d) Girders that span directly over and within 12 inches of
eatth,

{e) Sills and rim joists that rest on concrete or masonry and are
also below grade or within 8 inches above final exterior grade.

() Siding and sheathing in contact with concrefe, masonry or
earth and within 6 inches above final exterior grade.

(g) Ends of wood structural members and their shims resting
on or supported in masonry or concrete walls and having clear-
ances of less than Y2 inch on the top, sides and ends.

(h) Bottom plates or sole plates of walls that rest on concrete
or masonry and that are below exterior grade or less than 8 inches
above final exterior grade.

(i) Columns in direct contact with concrete or masonry unless
supported by a structural pedestal or plinth block at least one inch
above the floor,

_{j) Any structural part of an outdoor deck, including the deck-
ing.

(k) Permanent wood foundations.

(3) Wood girders that rest directly on exterior concrete or
masonry shall be protected by one of the following methods:

{a} The wood shall be pressure treated with preservative or
shali be a naturally durable and decay—resistant specics.

{b) Material, such as pressure—treated plywood, flashing mate-
rial, steel shims, or watcr—resistant membrane material shall be
placed between the wood and the concrete or masonry.

(4) Alf pressure—treated wood and plywood shall be identified
by a quality mark or certificate of inspection of an approved
inspection agency which maintains continued supervision, testing
and inspection over the quality of the product.

Note: Heartwood of redwood, cypress, black walnat, catalpa, chestnut, sage
orange, red mulberry, white oak, or cedar lumber are considered by the department
to be naturally decay—resistant. Heartwood of bald cypress, redwood, and eastemn red
cedar are considered by the department to be naturally termite resistant.

(5) FasTENERS. (a) Fasteners for pressure—preservative
treated wood and fire—retardant-treated wood shall meet one of
the following requirements:

1. The fastener is a steel bolt with a diameter of 0.5 inch or
greater.
2. The fastener is made of stainlcss steel.

3. The fastener is made of hot—dipped, zinc—galvanized steel
with the coating weight and thickness labeled as complying with
ASTM A 153,

4. The fastener is made of steel with a mechanically—depos-
ited zinc coating labeled as complying with ASTM B 695, Class
55 or greater.

5. The fastener has coating types and weights in accordance
with the fastener manufacturer’s recommendations. In the
absence of the manufacturer’s recommendations subd. 1., 2., 3.,
or 4. shall apply.

Note: “Zine plated,” “zinc coated,” “chrome plated,” etc., fasteners do not neces-
sarily comply with cither of these standards.

(b) When a fastener is used with a hanger or other metal fixture,
the fastener shall be of the same material as the hanger or metal
fixture.

Note: When separate pieces are in close contact, zine cosrodes rapidly in the pres-
ence of plain stecl. Zine corrodes much more rapidly in the presence of stuinfess steel.

(c) For the purposes of this section, a fastener includes nails,
screws and bolts, along with nuts and washers.

History: Cr. Register, November, 979, No. 287, eff. 6-1—80; . and recr. Register,
February, 1985, No. 350, eff. 3—1-85; am. (1} (b) and (3), Register, January, 1989,
No. 397, eff. 2-1-8%; r. and recr. (1} (intro.) and {b), am. (1) (f), renum. (3} (intro.)
to be (3) (a), e (3} {b), Register, Maech, 1992, No. 435, oft. 4-1-92; am. (1} (a}, (b},
(3), cr. {1} (g}, Register, November, 1995, No, 479, eff, 12—1-95; r. (1} and (2), renum.
(3) to be (d), and cr. {1} to {3), Register, March, 200F, No. 543, cff. 4-1-01; CR
02-077: am. (4) {a) Register May 2003 No. 569, eff. 8—1—03; CR 08—043:; am. {1},
(2) (a) and (i}, r. and reer. (2) (b} and (h), ©. (2) (g) and {4} (b), renum. (2) (c) to {f} and
(4) (a) to be (2) {d) to () and (4) and am. (2) {e}, () 1. and (g}, cr. (2} {c), (k) and (5)
Register March 2009 No. 639, eff. 4—1-0%; correction in (2) () 3. made under s. 13.92
(4) (b} 7., Stats., Register March 2009 No. 639.

Comm 21.11 Foam plastic. (1) (a) General. Foamn plas-
tic insulation shall have a flame—spread rating of 75 or less and a
smoke—developed rating of 450 or less when tested in accordance
with ASTM E—84.
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(b) Thermal barrier, Except as provided in par. {c}, foam plas-
tic insulation shall be separated from the interior of the dwelling
by onc of the following thermal barriers:

1. Y—inch gypsum wallboard.

2. Y—inch nominal wood structural panel.

3. Y—inch sawn lumber with tongue—and—groove ot lap
joints,

4. 1—inch of masonry or concrete.

5. A product or material shown by an independent laboratory
to limit the temperature rise on the unexposed surface to 250°F for
15 minutes when tested in accordance with ASTM E—116.

6. For doors only, sheet metal with a minimum thickness of
26 standard steel gauge or aluminum with a minimum thickness
of 0.032 inch.
WNote: Number 26 standard steel pauge is approximately equal to (L018—inch,
(c) Exemptions from thermal barrier requirement. The follow-
ing applications of foam plastic do not require a thermal barrier:

1. On overhead garage doors.

2. In the box silt of the basement or ground floor, above the
bottom of the floor joists,

(2) Insulation that does not meet the requirements of this sec-
tion may be approved by the department in accordance with s.
Comm 20.18. Approval will be based on tests that evaluate mate-
rials or products representative of actual end—use applications.

Note; Sees. Comm 22,04 (2) for requirements for protecting foam plastic on the
exterior of a dwekling.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1} {b), Regis-
ter, January, 1989, No. 397, off. 2—1-89; v and recr. (1) (intro.), am. (1) (a), renun.
(1} (b) and (c) to be (1) (c) and (d) and am. (1) {c), cr. (1} (b), Register, March, 1992,
No. 435, eff. 4-1--92; am. (1) {d), (2), Register, November, 1993, No. 479, ¢ff.
12-1-95;r, and recr, Repister, March, 2001, No, 543, eff, 4-1-01,

Comm 21.115 Installation of elevators or dumbwait-
ers. Elevators or dumbwaiters serving dwelling units shall com-
ply with the requirements under ch. Comm 18,

History: CR 08-030: ¢r. Register December 2008 No. 636, eff. 1--1-09,

Subchapter 11l — Excavations

Comm 21.12 Grade. The finished grade of the soil shall
slope away from the dwelling at a rate of at least ¥a—inch per foot
for a minimum distance of 10 feet, or to the lot line, whichever is
less.

History: Cr. Register, November, 1979, No. 287, eff. 6-1--80; CR 02-077: am.
Repgister May 2003 No. 569, eff. 8—1-03.

Comm 21.125 Erosion control and sediment con-
trol. (1) GENERAL. (a} Where land disturbing construction activ-
ity is to occur erosion and sediment control practices shall be
employed, as necessary, and maintained to prevent or reduce the
potential deposition of soil or sediment to all of the following:

1. The waters of the state.
2. Adjacent propertics.

(b) Land disturbing construction activities, except those activ-
ities necessary to implement erosion ot sediment control prac-
tices, may not begin until the sediment control practices are in
place for each area to be disturbed in accordance with the
approved plan.

(c) Erosion and sediment confrol practices shall be maintained
until the disturbed areas are stabilized. A disturbed area shall be
considered stabilized by vegelation when a perennial cover has
been established with a density of at least 70%.

(d) Erosion and sediment control practices shall either be
approved by the department or listed by the departiment of natural
resources in accordance with the process under s. NR 151.32 (2).

Note; Listed practices can be found through the Safety and Buildings Division
website at wivw.commerce.state.wi.us/SB or by contacting the Safety and Buildings
Division at (608) 266-3151.

{2) MANDATED PRACTICES. Specific practices at each site
where land disturbing construction activity is fo occur shall be ufi-
lized to prevent or reduce all of the following:

(2) The deposition of soil from being tracked onto streets by
vehicles.
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(b) The discharge of sediment from disturbed arcas into on—
site storm water inlets.

(¢) The discharge of sediment from disturbed areas into abut-
ting waters of the state.

(d) The discharge of sediment from drainage ways that flow
off the site,

(e) The discharge of sediment by dewatering activities,

(f) The discharge of sediment eroding from soil stockpiles
existing for more than 7 days.

(3} ConTroL sSTANDARDS. Including the practices under sub.
(2), additional erosion and sediment control practices shall be
employed, as necessary, to accomplish one of the following:

(a) A potential annual cumulative soil loss rate of not more
than one of the following:

1. Five tons per acre per year where sand, loamy sand, sandy
toam, loam, sandy clay leam, clay loam, sandy clay, silty clay or
clay textures are exposed.

2. Seven and a half tons per acre per [year] where silt, silty
clay loam or silt loam textures are exposed.

(b) A reduction of at least 80% of the potential sediment load
in storm water runoff from the site on an average annual basis as
compared with no sediment or erosion controls for the site when
the land disturbing construction activity involves one or more
acres,

(¢} A reduction of at least 40% of the potential sediment load
in storm water runoff from the site on an average annual basis as
compared with no sediment or erosion controls for the site where
less than one acre of land disturbing construction activity is to
occur.

Note: See appendix for further explanatory material regarding compliance solu-
tions for 8¢ und 40% rcductions.

(4) Soi.Loss aNaLYsEs. Potential soil loss shall be determined
using an enginecr analytical modeling acceptable to the depart-
ment,

Note: The Revised Universal Soil Loss Equation [I is an example of an acceptable
model 1o determine soil loss,

(5) MonITORING. (a) The owner or owner’s agenl shall check
the erosion and sediment control practices for maintenance needs
at all the following intervals uatil the sife is stabilized:

1. At least weekly.

2. Within 24 hours after a rainfall event of 0.5 inches or
greater. A rainfall event shall be considered to be the total amount
of rainfall recorded in any continucus 24 hour period.

3. At all intervals cited on the erosion and sediment control
plan.

(b) The owner or owner’s agent shall maintain a monitoring
record when the fand disturbing construction activity involves one
or more acres.

(c) The monitoring record shall contain at least the following
information:

1. The condition of the erosion and sediment control practices
at the intervals specified under par. (a).

2, A description of the maintenance conducted to repair or
replace erosion and sediment control practices,

(6) MAmNTENANCE. (3) 1. Except as provided in subd. 3., off—
site sediment deposition resulting from the failure of an erosion
or sediment control practice shall be cleaned up by the end of the

next day.
Note: Contact the Department of Natural Resources before attempting to clean up
any sediment deposited or discharged into the waters of the state,

2. Except as provided in subd. 3., off—silte soil deposition,
resulting from construction activity, that creates a nuisance shall
be cleaned up by the end of the work day.

3. A municipality may enact more stringent requirements
regarding cleanup of soil or sediment deposition onto public
ways.

(b) 1. Except as required in subd. 2., the owner or owner’s
agent shall complete repait or replacement of erosion and sedi-
ment control practices as necessary within 48 hours of an interval
specified under sub. (5).
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2. When the failure of erosion or sediment control practices
results in an immediate threat of sediment entering public sewers
or the waters of the state, procedures shall be implemented imme-
diately to repair or replacc the practices.

Note: Sec Appendix for further explanatory material.

History: Cr, Register, September, 1992, No. 441, cff. 12-1-92; arn. (1) (b}, Regis-
ter, November, 1995, No. 479, eff. 12—1-95; am. (1) (a), renum. {1) (b} to (c) to be
{1) {c) to (f) and am. (e}, cr. (1} (b), Repister, February, 1997, No. 494, eff. 3-1-97;
CR 02-077: cr. (4) Register May 2003 No. 569, eff. 8—1-03; CR 05-113: r, and recr,
Repister December 2006 No. 612, off. 4-1-07.

Comm 21.126 Storm water management. Storm
water management practices shall be employed in accordance
with s. NR 151,12 and maintained when the land disturbing con-
struction activity involves one or more acres.

Note: See appendix for fither explanatory material.
History: CR05-113: cr. Register December 2006 No. 612, eff, 4—1-07.

Comm 21.13 Excavations adjacent to adjoining
property. (1) NoTiCE. Any person making or causing an
excavation which may affect the lateral soil support of adjoining
properly or buildings shall provide at [east 30 days written notice
to all owners of adjoining buildings of the intention to excavate.
The notice shall state that adjoining buildings may require perma-
nent protection.

(a) Exception. The 30~day time limit for written notification
may be waived if such waiver is signed by the owner(s) of the
adjoining properties.

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION
EXTENSIONS. (8) FExcavations less than 12 feet in depth. 1f the
excavation is made to a depth of [2 feet or less below grade, the
person making or causing the excavation shall not be responsible
for any necessary underpinning or extension of the foundations of
any adjoining buildings,

(b) Excavations greater than 12 feet in depth. 1f the excavation
is made to a depth in excess of 12 feet below grade, the owner{s)
of adjoining buildings shall be responsible for any neccessary
underpinning or extension of the foundations of their buildings to
a depth of 12 feet below grade. The person making or causing the
excavation shall be responsible for any underpinning or extension
of foundations below the depth of 12 feet below grade.

History: Cr. Register, November, 1979, No. 287, eff. 6—[-80.

Comm 21.14 Excavations for footings and founda-
tions. (1) EXCAVATIONS BELOW FOOTINGS AND FOUNDATIONS. No
excavation shall be made below the footing and foundation unless
provisions arc taken to prevent the collapse of the footing or
foundation,

{2} EXCAVATIONS FOR FOOTINGS. All footings shall be located
on undisturbed or compacted soil, free of organic material, unless

the footings are reinforced to bridge poor soil conditions.
History: Cr, Register, November, 1979, No. 287, ¢ff. 6-1-80.

Subchapter IV — Footings

Comm 21.15 Footings. {1} GrNERAL. (a) The dwelling
and attached structures, such as decks and garages, shall be sup-
ported on a structural system designed to transmit and safely dis-
tribute the loads to the soil.

{b) The loads for determining the footing size shall include the
weight of the live load, roof, walls, floors, pier or column, plus the
weight of the structural system and the soil over the footing,

{c)} Footings shall be sized to not exceed the allowable material
stresses.,

(d) The bearing area shall be at least equal to the area required
to transfer the loads to the supporting soil without exceeding the
bearintg capacity of the soil.

(e) Structures supported on floating slabs or similar shallow
foundations may not be physically attached to structures that are
supported by footings that extend below the frost line unless an
isolation joint is used between the structures. This isolation shall
extend for the full height of the structure.
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{2) Size aND TYPE. Unless designed by structural analysis,
unreinforced concrete foofings shall comply with the following
requirements:

(a) Continuous footings. The minimum width of the footing
on each side of the foundation wall shall measure at least 4 inches
wider than the wall. The footing depth shall be at least 8 inches
nominal. Footing placed in unstable soil shall be formed. Lintels
may be used in place of continuous footings when there is a
change in footing elevation.

Note: Unstable soil includes soils that are unable to support themsclves at a 90
degree angle Tor the full depth of the footing.

(b} Column or pier footing. 1. The minimum width and length
of column or pier footings shall measure at least 2 feet by 2 feet.

2. The minimum depth of column or pier footings shall thea-
sure at least 12 inches nominal.

{c) Trench footings. Footings poured integrally with the wall
may be used when seil conditions permit. The minimum width
shall be at least 8 inclies nominal.

(d) Chimney and fireplace footings. Footing for chimneys or
fireplaces shall extend at least 4 inches on each side of the chim-
ney or fircplace. The minimum depth shall measure at least 12
inches nominal.

(e) Floating slabs. Any dwelling supported on a floating slab
on grade shall be designed through structural analysis.

(f) Deck footings. Decks attached to dwellings and detached
decks which serve an exit shall be supported on a stuctural system
designed to transmit and safely distribute the loads to the soil.
Footings shall be sized to not exceed the allowable material stres-
ses. The bearing arca shall be at least equal to the area required
to transfer the loads to the supporting soil without exceeding the
bearing values of the soil.

(3) SOIL-BEARING CAPACITY. No footing or foundation shall be
placed on seil with a bearing capacity of less than 2,000 pounds
per square foot unless the footing or foundation has been designed
through structural analysis. The soil-bearing values of common
soils may be determined through seoil identification.

MNote: The department will accept the soil-bearing values for the types of soi
listed in the foltowing table:

Type of soil PSF
1. Wet, soft clay; very toose silt; siftyclay .. .................... 2,000
2. Loose, finc sand; medium ¢lay; loose sandy clay soils .......... 2,000
3, Stiff clay; firm inorganicsift . ..... ... e oo 3,000
4, Mediumn (firm) sand; loose sandy praved; firm sandy clay soils;

harddryelay ... ... e 4,000
5. Dense sand and gravel; very compact mixtuse of clay, sund and

BLAVEL Lo e e ey 6,000
B ROCK Lottt 12,000

(a) Minimum soif—bearing values. |f the soil located directly
under a footing or foundation overlies a layer of soil having a
smaller allowable bearing value, the smaller soil-bearing value
shall be used.

(b} Unprepared fill material, organic material. No footing or
foundation shall be placed upon unprepared fill material, organic
soil, alluvial soil or mud unless the load will be supported. When
requested, soil data shall be provided.

Note: The decompositien of organic material in landfill sites established fer the
disposal of organic wastes may produce oderous, toxic and explosive concentrations
of pas which may seep into buildings through storm sewers and similar underground
utilities unless provisions are taken to release the pases to the atmosphere.

History: Cr. Register, November, 1979, No. 287, eff, 6-1—80; am. (1) (a), Regis-
ter, January, 1989, No, 397, eff. 2-1-89; cr. (1) (f), Register, March, 1992, No. 435,
cff. 4-1-92; am. (1) (&), Register, November, 1995, No. 479, eff. 12—1-95; am. {1)
(€}, Register, March, 2001, No. 343, eff. 4-1-01; CR 08—043: renum. (intro.), {1) and
(2} ta be (1), (2) and (3} and am. (1), (2) (b) and {e), er. (1) () Repister March 2009
No. 639, eff. 4-1-09.

Comm 21.16 Frost protection. (1} GENERAL. (a)
Except as allowed under sub. (2), footings and foundations,
including those for ramps and stoops, shall be placed below the
frost penetration level or at least 48 inches below adjacent grade,
whichever is deeper.

(b) Footings may not be placed on frozen material.
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(2) Excertions, {a) Frost protected shallow foundations shall
be designed in accordance with ASCE-32 as adopted in Table
Comm 20.24-5,

{b) Portions of footings or foundations located divectly under
window areaways do not require frost protection provided the rest
of the foundation is protected in accordance with this section,

{¢) Footings and foundations may bear directly on bedrock less
than 48 inches below adjacent grade provided all of the following
conditions are met.

1. The rock shall be cleaned of all earth prior to placement,

2. All clay in crevices of the rock shall be removed to the level
of frost penetration or to £.5 times the width of the rock crevice,
whichever is less.

3. Provisions shall be taken to prevent water from collecting
anywhere along the foundation.

Note: Sce Appendix for further information.

History: Cr. Register, November, 1979, No. 287, cff. 6—1-80; am. (intrc.), Regis-
ter, February, 1985, No, 350, eff, 3—[-85; renum, (infro,) and (1) to be (I} and (2} and
am. (2) {d}, cr. (2) (e), Register, January, 1989, No. 397, eff. 2-1-8%; am. (1), Register,
November, 1995, No. 474, ff. 12-1-95; correction in (2) (¢) made under s. [3.93

(2m) (b) 7., Stats., Register, March, 2001, No. 543; CR (8-043: . and recr. Register
March 2009 No. 639, e 4-{-09.

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED.
(a) New construction. |. Except as provided under sub. (2), a
complete drain tile or pipe system shall be installed around the
foundation of dwellings under construction where groundwater
occurs above the botiom of the footing.

2. For the purposes of this section, a complete drain tile or
pipe system includes all of the following:

a. The drain tile or pipe installed inside and outside the
foundation, except as allowed under s. Comm 21.17 (3) (d) 1. b,

b. Bleeders connecting the inside tile or pipe to the outside tile
or pipe.

¢. The sump pit or crock.

d. The discharge piping.

¢. A pump or other means of discharging water to grade.

(b) Optional spstems. 1. 1f a complete drain tile or pipe system

is not required by natural conditions under par. (a) or by a munici-
pality or registered UDC inspection agency, a partial drain tile or
pipe system may be installed,

2. For the purposes of this section, a partial drain tile or pipe
system includes a means of discharging water from the tile or pipe
and may include any of the other elements under par. (a) 2.

Note: Means of discharging water inciude a sump pil, & crock or natural means
of drainage to daylight.

(2) OrTiONAL sysTEMS, (a) New construction. 1, For new
dwelling construction, a municipality or registered UDC inspec-
tion agency may determine the soil types and natural or seasonal
groundwater levels for which a complete drain tile or pipe system
is required.

2. For new dwelling construction, a municipality may not
enact requirements for other than complete drain tile or pipe sys-
tems.

(b) Alterations to arn existing dwelling. For an alteration to an
existing dwelling covered by this code, a municipality may not
require a complete drain tile or pipe system.

(c) Partial systems. Municipalities may allow partial drain tile
or pipe systems for new dwellings under construction or existing
dwellings.

(3) MATERIAL. AND  INSTALLATION REQUIREMENTS FOR
REQUIRED SYSTEMS. (a)y General. Complete drain tile or pipe sys-
tems required by natural conditions under sub. (1) (a) or by a
municipality or registered UDC inspection agency shall comply
with the requirements of this subsection.

(b) Basement floor slabs. The basement slab shall be placed
on at least 4 inches of clean graded sand, gravel or crushed stone.

(c) Manufactured drainage systems. Manufactured drainage
systems not meeting the requirements of this scction shall be sub-
mitted to the department for review and approval prior to installa-
tion.

Comm 21.17

(d) Drain tile or pipe installation. Drain tile or pipe used for
foundation drainage shall comply with the following require-
ments:

1. a. Except as allowed under subd. . b., the top of the tile
or pipe shall be at or below the top of the footing.

b. Where the top of the footing is more than 4 inches below
the bottom of the floor slab, tile or pipe is required on the interior
of the foundation only and it shall be placed directly under the
floor.

Note: This situation will commonly occur with a walk—out basement,

2. Drain tile or pipe shall have an inside diameter of at least
3 inches.

3. Drain tile or pipe shall have open seams, joints or perfora-
tions fo allow water to enter.

4. Where individual tiles are used, they shall be laid with g
inch open joints. Joints between tiles shall be covered with a strip
of asphalt or tar impregnated felt.

5. The tile or pipe shall be placed upon at least 2 inches of
coarse aggregate and shall be covered on the top and the side fac-
ing away from the dwelling with at least 12 inches of coarse apgre-
gate that meets all of the following criteria;

a. 100% of the aggregate shall pass a 1-inch sieve.

b. 90-100% of the aggregate shall pass a ¥4—inch sieve.

¢. 0—55% of the aggregate shall pass a 3/g—inch sieve.

d. 0—5% of the aggregate shall pass a #8 sieve.
Note: A #8 sieve has square openings of 2.36 mm or 0.0% inch.
Note: These speciticaticns encompass agpregate sizes #6 and #07 per ASTM stan-
dard C 33, Of the twe sizes, #6 is coarser,

6. a. Bleeder tiles or pipes shall be provided at no more than
8-foot intervals to connect the exterior drain tile or pipe to the
interior drain tile or pipe.

b. Bleeder tiles or pipes shall have a minimum interior diame-
ter of 3 inches.

¢. Direct connection of the bleeders is not required if the inter-
section of the bleeder with the tile or pipe is covered with a mem-
branc or fabric that prevents seil and fines from entering the sys-
tem.

7. The drain tiles or pipe that lead from the footing tiles to the
sump pit shall be laid at a grade of at least l/g inch per foot teading
to the sump pit. The remaining drain tiles or pipe shall be level or
graded downward to the line leading to the sump pit.

(&) Drain tile or pipe discharge. 1. Drain tiles or pipe shall be
connected to the sump pit.

2. The sump pit shall discharge to natural grade or be
equipped with a pump.

3. All other aspects of drain tile discharge shall be in accord-
ance with the uniform plumbing code, chs. Comm 82 to 87.

Note: The following is a reprint of a pertinens section of the plumbing code:

Comm 82.36 (8) SUMPS AND PUMPS. () Stemps. 1. “General.” All storm building
subdrains shall discharge into a sump, the contents of which shall ke amtomatically
liftecl and discharged, dispersed or used in accordance with sub. (4).

2. ‘Construction and installation’. a. Except as provided in subd. 2. ¢. and d., an
interior sump shafl have a rim extending at least one inch above the floor immediately
adjaccat to the sump.

b. A sump shall have a removable cover of sufficient strength for anticipated foads.

¢. Where a sump is installed in an exterior meter pit or elevator pit, the rim may
be [evel with the floor.

d. When a sump is provided with an airtight, solid cover.

3. ‘Location’. All sumps installed for the purpose of receiving cleanwater, ground-
waler or stormwater shall be separated from water welis by the applicable separation
distances contained in chs, NR 811 and 812, or as otherwise permitted by the depart-
ment of natural resources.

Nofe: See Appendix A—82.30 ([1) (d) for material reprinted from s. NR 812.08,

4. 'Size’. Except as recommended by the pump manufacturer, the size of cuch
sunp shall be no smaller than 16 inches in diameter at the top, 14 inches in diameter
at the bottom, and 22 inches in depth,

(b) Pumps. 1. 'Size.’ The puinp shall he of a capacity appropriate for the antici-
pated use,

2. ‘Discharge piping.” a. Where a pump discharges into a storm drain system, a
check valve shall be installed.

b. The minimum diameter discharge piping shall be based on the design flow rate
of the pump and a minimum velocily of one foot/second.

History: Cr. Register, November, 1979, No. 287, eff. 6-1--80; r. and recr. Register,
February, 1985, No. 350, eff. 3—1-85; r. and recr. (3) (a) 3. and (4), Register, May,
1988, No. 389, eff. 6—-E—88; am. (2) {f}, Register, January, 1989, No. 397, cff. 2-[-89;
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r. and recr, (4} (c) 3., Register, August, 1991, No. 428, cff. 9-1-91; cr. {5), Register,
March, 1992, No, 435, eff, 4—1-92; r. and recr, Register, January, 1999, No, 517, eff,
2-1-9%; an. (3) (d) 4., Register, March, 2001, No. 543, eff. 4-1-01; CR 03—097: am.
(1) (b) L., (2) (a) 1., and (3) () Register Novermnber 2004 No. 587, eff. 1-1-05; CR
08-043: am. {1) (a} 2. and (b) 2., renum. (3) (d) 1. to 4., 5. and 6. to be (3) (d) 2. to
5,6, a.and 7,, cr. (3) {d) 1., 6, b. and ¢, Register March 2009 No, 639, eff, 4-1-09,

Subchapter V — Foundations

Comm 21.18 Foundations. (1) GENERAL ({a) Design.
Foundation walls shall be designed and constructed to support the
vertical loads of the dwelling, lateral soil pressure, and other loads
without exceeding the allowable stresses of the materials of which
the foundations are constructed.

(b) Lateral support af base. Lateral support such as floor slabs
or framing shall be provided at the base of foundation walls.

(c) Lateral support at top. Lateral support shall be provided
at the top of the foundation walls by one of the following:

2. Structural analysis. A system designed through stiuctural
analysis.

3. Anchor bofts. a, Structural steel anchor bolts, at least 4
inch in diameter, embedded at least 7 inches into the [concrete or]
grouted masonry with a maximum spacing of 72 inches and
located within 18 inches of wall corners,

b. A properly sized nut and washer shall be tightened on each
boit to the plate or sill.

c. When vertical-reinforcing steel is provided in masonry
construction, as required under sub. (3), the location requirements
urtder subd. 3, a. shall be modified as necessary so anchor bolts are
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placed in the same core as the reinforcement without exceeding
the limits of subd. 3. a.

4. Other mechanical fasteners. a. Mechanical fasteners used
in accordance with the manufacturer’s testing and listing,.

b. When vertical—reinforcing steel is provided in masonry
construction, as required under sub, (3), the location requirements
under subd. 4. a. shall be modified as necessary so the fasteners
are placed in the same core as the reinforcement without exceed-
ing the limits of subd. 4. a.

(d) Fioor framing. 1. Floor framing shall be fastened to the
sill plate by one of the following methods:

a. Mechanical fasteners used in accordance with the
manufacturer’s testing and listing.

b. In accordance with structural analysis.

c. In accordance with the fastener table printed in the appen-
dix to this code. -

Note: Pers. Comm 21.22 (1), sill plates are not required on foundation walls of
poured concrete or on masonry walls with mortar— or growt-filled cores or on
masonry walls with a solid block top course,

2. a. Where the floor framing is parallel to the foundation
wall, solid blocking or bridging shall be installed in at least the
first adjacent joist space at a spacing of no more than 32 inches on
cenfer. '

b. Blocking and bridging shall be the same depth as the joist.

¢. Fastening of the blocking or bridging shall be in accordance
with structural analysis or the fastener table printed in the appen-
dix to this code.

(e) Soif lateral load. Unless designed through structural analy-
sis, soil lateral loads shall be determined from Table 21.18—A.
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TABLE 21.18-A
SOIL LATERAL LOAD

Comm 21.18

TABLE 21.18-B
CONCRETE WALL THICKNESSES

Design
Lateral Soll
Load" PSF
) Unified Soil per Foot of
Deseription of Backfill Material® Classification Deptl
Well graded, clean gravels; pravel—sand mixes GW ape
Poorly graded clean gravels; gravel-sand GP 3o¢
mixes
Silty gravels, poorly graded gravel-sand GM 40
mixes
Clayey gravels, peorly graded gravel-and- GC 45¢
clay mixes
Well-graded, clean sands; gravelly sand mixes SwW 30¢
Poorly graded clean sands; sand—gravel mixes Sp 30¢
Silty sands, poorly graded sand—silt mixes SM 45¢
Sand--silt clay mix with plastic fines SM-8C 45d
Clayey sands, peorly graded sand—clay mixes SC 60d
Inerganie silts and clayey silts ML 45d
Mixture of inorganic silt and clay ML-CL 604
Tnorganic clays of low o medium plasticity CL 60d
Organic silts and silt clays, low plastivity OL b
[rorganic clayey silts, clastic silts MH 60d
Inorganic clays of high plasticity CH b
Organic clays and silty clays (031 b

2Design lateral soil loads are given for moist conditions for the specified soils at
their optimum densities. Actual field conditions shall govern. Submerged or sat-
urated soil pressures shall include the weight of the buoyant seil plus the hydre-
static loads,

PUnsuitable as backfill material,
“For relatively rigid walls, as when braced by floors, the design lateral soil load
shull be increased for sand and gravel type soils to 6§ psf per foof of depth. Basc-

meni walls extending ot more than 8 feet below grade and supporting flexible
floos systems are not considered relatively rigid walls.

dFor selatively rigid walls, as when braced by floors, the design lateral foad shall be
increased for silt and clay type seils to 100 psf per foot of depth. Basement walls
extending not more than 8 feet below grade and supporting flexible floor systems
are not considered relatively rigid walls.

Seil classes are in accordance with the Unified Soil Classification System, ASTM
D2487, and design Eateral loads are for moist soif conditions without hydrostatic
pressure,

{2} CONCRETE FOUNDATION WALLS. (a) General structural
requirements. Except as provided in par. {b), unless designed
through structural analysis, the minimum thickness of concrete
foundation walis shall be determined from Table 21.18-B, but in
no case shall the thickness of the foundation wall be less than the
thickness of the wall it supports,

(b) Egualized loading. A 6—inch nominal wall thickness may
be used provided the fill on one side of the wall is within 12 inches
vertically of the fill on the other side of the wall.

Note: Sees. Comm 21.15 (1) (¢) for trench footing requirements.

Maximum Height of Unbal-

Nominat aneed Fill! for Material of
Thickness Wall Being Supported
Type of Concrate {inches) (Wood frame — feet)
3000 psi 8 8
Unreinforced concrete 10 9
122 10
14 1.3

1Unbalanced fill is the difference in clevation between the outside grade and the
basement floor.

2The maximusm height of unbalanced &l for a 12-inch thick plain concrete wall
may be increased to 12 fect provided the wall is constructed of cencrete with a
minimum compressive value of 6,000 psi at 28 days.

(3} MASONRY FOUNDATION WALLS. (a) Dampproofing. 1.
Except as allowed under subd. 3., masonry block foundation walls
shall be coated with a layer of minimum 3/3—inch thick type M or
S portland cement mortar parging on the exterior of the wall from
footing to finished grade.

2. Masonry foundation walls shall be damp—proofed by
applying to the cxtevior surface of the portland cement parging
from footing to finished grade, a continuous coating of one of the
following:

a. A bituminous coating applied in accordance with the
manufacturer’s instructions.

b. Acrylic-modified cement applied at 2 minimum rate of 3
pounds per square yard.

¢. A layer of minimum Yg—inch thick structural surface bond-
ing material labeled as complying with ASTM C887.

Note: The ASTM CB87 standard is entitled, “Standaed Specification for Pack-
aged, Dry, Combined Materials for Surface Bonding Mortar”

d. A waterproofing treatment applied in accordance with the
manufacturer’s instructions.

3. a. Parging of masonry block foundation walls is not
required where a dampproofing material is sufficiently flexible to
be listed or designed for direct application to masonry block.

b. Parging of masonry block foundation walls is not required
where a [ayer of minimum Ya—inch thick structural surface bond-
ing material labeled as complying with ASTM C887 is used for
dampproofing.

(b) Structural requirements. Unless designed through struc-
tural analysis, the masonry foundation walls shall be constructed
in accordance with ACI 530.1 and the following requirements:

1. The minimum thickness of unreinforced masonry founda-
tion walls shall be determined by Table 21.18-C, but in no case
shall the thickness be less than the thickness of the wall it supports,
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WISCONSIN ADMINISTRATIVE CODE

TABLE 21.18-C

Minimun: nominal wall thickness (inches)
Soil classes and Iateral soil load? (psf per foot
" below exterior grade
Depth of 5C, MH,
Maxi GM, GC ML—CL and
“Wan | vobalageed | Gy GpSW | SM,SM-SC | inorganic CL
Height héight and SP soils | and ML soils soils
(ft—in) () k] 45 a0
7-8 4 (or less) 8 8 8
3 8 10 10
6 10 12 10 (solid®)
7 12 10 (solid®) 12 (solidb)
8-4 4 (or less) 8 8 8
5 8 10 i2
6 10 12 12 (solidty
7 12 12 (solid™) Nole ¢
8 10 (solid™ 12 (solid?) Note ¢
9-1 4 (or less) 8 8 8
5 8 10 12
6 12 12 12 (solid™
7 12 (solid?) 12 (solidh) Note ¢
8 12 (solidb) Note ¢ Note ¢
9 Mote ¢ Note ¢ Note ¢

TABLE 21.18-Eb:ed
10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS

30

A For design lateral soils, sce s. Comm 21.18 {1} (¢). Soil classes arc in accordance
with e Unified Seil Classification System and design lateral soil loads are for
moist soil conditions without hydrostatic pressure.

b Solid grouted hollow unis.

© An analysis in compliance with ACI 530 or reinforcement in accordance with
Table 21.18-D, 21.18-E or 21.18-F &s required.

d Mortar shall be Type M or S and masonry shall be laid in roaning bond.

2. Reinforced masonry walls shall be reinforced in accord-
ance with the requirements of Tables 21.18-D, 21.18-E or
21.18-F. Vertical reinforcement shall be provided on each side of
any opening and at intervals indicated in the appropriate table.

WHERE d == 6.75 in.*
Yertical reinforcement
Soil classes and lateral soil load® (psf per foot
. below exterior gradc)
I:,llf,’g, GM, GC, SM, | SC, MH, MI—
Wall Height of | GW, GP,5W SM-SC and CL and inor-
Height | unbalanceq | #nd 5P soils ML soils ganie CL soils
(ft—in) | backfill () 30 45 6
7-8 4 (or less) #4at 56" o.c. | #4at56” o.c. | 4 at 56" oc.
5 #1at56” oc. | #4at56” oc. | #at56” oc.
3 #dat 56" oc. | #datd8” o, | #4at 40" o,
7 #dat 567 o.c. #5 at 56" o.c. #5 at 40" a.c.
84 4(orless) | #4at56” oc. | #4at56” oc. | #at 56" oc.
5 #lat 56" oc. | #4at56” oc. | Hdat4d” oc.
[ #1at56” oc. | #atd8” o | #5at 56" oc.
7 #4 at 48” o.c. #4at32” oc. | #6at 56" oc.
3 #5at56” o.c. | #5at40” o | #7at 56" o
9-1 4 (or less) fid at 56 o.c. #d at 56" o.c, f4 at 56" o.c.
5 #4 at 56”7 o.c. #4 at 56" o.c. #4 at 48" o.c.
3 #4at56” oc. | #4atd0” oc. | #Mat32” oc.
7 #4at40” o.c. | #5at48" o.c. | #6at48” o
8 #d at 32" o.c. #6 atd8” o.c. #lat 16" o.c.
9 #5at40” o.c. | #6at40” 0.c. | #7at40” oc.

®For design faterat soif loads, sce 5. Comm 2E.£8 (1) (¢). Soil classes are in accord-
ance with the Unified Soif Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure,
Provisions for this table are based on construction requirements specified in s.
Comin 21.18 (3) (b).

© For alternative reinforcement, see 5. Comm 21.18 (3) (b).

4 Mortar shall be Type M or S and masonry shall be laid in running bond,

¢ The specificd location of the reinforcement shall equal or exceed the effective
depth distance, d, measured flom the face of the soi side of the wall to the center
of vertical reinforcement,

TABLE 21.18~-Dbsed
8, 10 OR 12 IN, REINFORCED MASONRY FOUNDATION WALLS

TABLE 21.18—FP-cd

12 IN, REINFORCED MASONRY FOUNDATION WALLS WHERE d >

WHERE d >> 5 in.® 8.75in,¢
Vertical reinforcement Vertical reinforcement
- . "
Soil classes %t?ﬂi:(:;?clrsiglrl é:?lgc)(psf per foot Seil classes and Iateral s_oil load® {psf per foot
helow exterior grade)
Maxi- SC, MH,
mm GM, GC,8M, | ML—CL and Maxi- SC, MH,
Wall Heightof | GW,GP,5W | SM-SCand | inorganic CL um GM, GG, SM, | ML—CL and
Height | unbalanced | and SP soils ML soils soils Wall Height of | GW, GB,SW § SM-SCand | inorganic CL
(ft=in) | Dackfill (f6) 30 45 60 Height | unbalanced | and 53“; soils Ml:éﬂtls sggs
7-8 | 4(orless) | #4atd8” oc. | #4ald8” oc. | #4at48” ac. @t~y | backhll ()
5 #4at48” ac. | #4at48” oc. | #4at40” oc. 7-8 4 (or less) #at72" o, | #4at 72”06 | #at 727 o,
6 #4at48” oc. | #5at48” o.c. | #5at40” o.c. 5 #at72" ae. | #at72” 0c. | #at 72 o
7 #4at40” e, | #5at40” oc. | #6at48” o 6 #4at 72 : oc. | #4at 64: o.c. | #4at 48:: o.c.
84| 4(orless) | #4at48” ve. | #4atde” oc. | F4atds” vo. ! fdat72” oc. | #4ad8” oc. | #5 at 36" oc.
5 #4at48" oc. | #4at48” oc. | #4atd0” oc. 84 4 (or less) #at72” o, | #at72” o0, | #at72” oc.
6 #4at48” o.c. | #5al48” 0. | #5at40” 0. 5 #at72" oc. | #at72”0c. | #at 72" oc.
7 #5at48” o.c. | #6at48" oc. | #6at40” oc. 6 #4at72" o, | #dat56” o | #5at 72 o,
8 #5 at 40” o.c. #6 at 40" o,c, #7 at 40" o,c, 7 #4 at 64" o.c. #5 at64” o.c. #4 at 327 o.c.
8 #4at48” o.c. #4at32" 0.c. | #5at40” oc.
9-1 4 {or less) #4 at 487 o.c. #4at48” o.c. #4at48" o.c. 91 4 (or less) #4at 72" oc. #4at72” oc. | #al 72" oc.
5 #datd48” o.c. | #datd8” oc, | #5ar48” oc, 5 #at72" 0. | #4at72" 0. | #datod” oc.
6 #4at 48" ve. | #5at48" o.c. | #6at48” ac. 6 #ar72" o | #dat56” o, | #5a164” oc.
7 #5atd8” o.c. | #6atd@” oc. | #7atd8” oc. 7 #at56” o, | #4at40” oc. | #6atod” o
8 #5at40” oc. | #7at48" o.c. | #8at48” o 8 #4at40” o.c. | #6at64” o.c. | #6atd48” oc.
9 #6 at 40" o.c. #8 at 48" o.c. #8 at 32" o.c. 9 #5 at 56” o.c. H7at 72" o, #6 at 407 o.c.

#For design laderal soil loads, see s. Comim 21,18 (1) (2). Soil classes are in aceord-
ance with the Unitied Soil Classification System and design ateral seil loads are
for moist soil conditions without hydrostatic pressure,

b Provisions for this table are based on construction reguireents specified in s
Comin 21.18 (3) (b).

¢ For alternative reinforcement, see s. Comm 21,18 (3) (b).

d Mortar shall be Type M or S and masonry shall be laid in running bond.

¢ The specified location of the reinforcement shall egual or exceed the effective
depth distance, d, measured from the face of #he soil side of the wakl to the center
of vertical reinforcement.
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2For desipgn latcral soil loads, sce s. Comm 21.18 (1) (e} Soil classcs are in accord-
ance with the Unified Soil Classification System and design fateral soil loads are
for moist sail conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in s.
Comm 21.18 (3) (b).

¢ For alternative reinforcement, see s, Comm 21.18 (3} {b).

d pMortar shail be Type M or S and masonry shall be laid in running bond.

¢ The specified location of the reinforcement shall equal or exceed the effective
depth distance, d, measured from the face ol the soif side of the wall to the center
of vertical reinforcement.
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3. Vertical reinforcement shall have a minimum yield strength
of 60,000 psi.

4. Solid—grouted hollow units or cores containing vertical
reinforcement shall be filled with masonry grout that complies
with ASTM C 476.

5. In lieu of the reinforcement provisions of Tables 21.18-D,
21.18—E and 21.18-F, alternative reinforcing bar size and spacing
having an equivalent cross—sectional area or reinforcement per
linear foot of wall is permitted, provided the spacing of the rein-
forcement does not exceed 72 inches and reinforcing bar size does
not exceed No. 11,

6. The depth below grade, wall height and reinforcement
spacing may exceed the maximum values indicated in Tables
21.18-D, 21.18-E and 21,18-F only if the design is based on
structural analysis.

(4) WooD rounpations. Wood foundations shall be designed
and constructed in accordance with the standard adopted in Table
20.24-2.

Note: The depastment will aceept Permanent Wood Foundations Design and Con-
struction Guide published by the Southern Forest Products Association through the
Southerm Pine Courcil, as complying with this standard. The Desipn and Constiue-
tion Guide requires a 3.5 inch thick floor slab if 4 powred conerete floor slub is used.

History: Cr. Register, November, 1979, No, 287, eff, 6-1-80; am. (3) (intro), Reg-
ister, February, 1985, No. 330, efft 3-1-835; cr. (2) (c) to (&), r. and rect. Tables C and
D, r. (3} (a} 2., renum. (3) (a) i. to be {a), Register, Januury, 1989, No. 397, eff.
2—1-R89; am, (intro,), (2) {b), (3) () and Tabie 21,18-D, cr. Fable 21,18, r, (2) (c),
renum. {2) (d) and (e) to be (2) (¢} and (d), Register, March, 1992, No. 4335, eff.
4—1-92;renum. {1) to {3} to be {2) to (4), and am. (3) (b), (4) (intro.) and (b}, Tablc
ZL.I8—A, . (intro.) and Table Z1.18, cr. (1), (3) (e), Register, November, 19935, No.
479, eff. 12-1-95; am (2), Register, January, 1999, No. 517, eff. 2-1-99; ». and recr.
(1} (b), (3), Tables 21.18-C and D, am. (2) {a), r. Table 23.18-B, renum. Table
21.18—Ato be Table 21.18-B and cr. (1) (¢}, {d), Tables 21.18-A, E and F, Register
March 2001 No. 543, eff. 4—1-01; CR 02-077: r. {1} (c) 1., renum. (1) (d} to be (1)
(&), er. (1) (d), am. (4) {intro.), (b} and Tabies 21.18-A, C and F Register May 2003
No. 569, cff. 8—1-03; CR 08-043: am. (1) {d) 2. b, and Tables 21.18-C to F, cr. (2)
() (title) and (b) {title), r. and recr. {3) (a} and (4) Register March 2009 No. 639, cff.

Subchapter VI — Floors

Comm 21.19 Floor design. Floors shall support all dead
loads plus the minimum unit live loads as set forth in s. Comm
21.02, The live loads shall be applied to act vertically and uni-
formly to each square foot of horizontal floor area. Basements
shall be provided with wood or concrete or similar type floors that
comply with s. Comm 21.20 or 21.205.

History: Cr. Register, Novermnber, 1979, No. 287, eff. 6—1-80; r. and recr., Repis-
ter, March, 1992, No, 435, off. 4-1-92.

Comm 21.20 Concrete floors. (1) When concrete
floors are provided, the thickness of the concrete shall measure at
least 3 inches,

(2} When a concrete floor is placed in clay soils, a 4—inch thick
base course shall be placed in the subgrade consisting of clean
graded sand, gravel or crushed stone.

(3} When a concrete floor is placed on sand or gravel soils, the
base course may be omitted unless drain tile is installed. If drain
tile is installed, the requirements of s. Comm 21.17 shall be met.

History: Cr. Register, November, 1979, No. 287, efl. 6-1-80; am. Register, Janu-
ary, 1989, No, 3197, eff. 2-1-89; r. and rcer. Register, January, 1999, No. 517, cff.
2-1-99,

Comm 21.203 Garage floors. (1} MaTsrIALS. Garage
floors shall be constructed of concrete or other noncombustible
matcrials which are impermeable to petroleum products. Slab—
on—grade concrete garage floors shall be at least 4 inches thick and
placed over at least 4 inches of granular fill.

Note: U is not the intent of sub. (1) to require a concrete floor to be sealed to make
it completely impermeable.

(2) ConrFiguraTION. The floor shall be sloped such that water
is removed in accordance with one of the following:

(a) Water drains toward the overhead door or fo exterior grade
such that no damage will be caused to any structural member or
wall covering of the garage or the dwelling,

(b) Water drains inte an interior floor drain that complies with
the requirements of ch. Comm 82.

Comm 21.22

Note: Sce s. Comm 82.34 for floor drain requirements,
History: Cr. Register, November, 1995, No, 479, eff. 12-1-95; CR 02—077: r. and
recr. {2) Register May 2003 No. 569, eff. 8-1--03.

Comm 21.205 Wood floors in contact with the
ground. Wood floors in contact with the ground shall comply
with the requirements under s. Comm 21.18 (4).

History: Cr Register, January, 1989, No. 397, eff. 2-1-89; am, Register, January,
1999, No. 517, eff. 2-1-99; correction made under s. 13.93 (2m) (b) 7., Stats., Regis-
ter, March, 200§, No. 543; CR 02-077: r. and recr. Register May 2003 No, 569, eff.
8-1-03,

Comm 21.21 Precast concrete floors. Precast con-
crete floors shall be designed through structural analysis, or load
tables furnished by the precast product fabricator may be used,
provided the load tables were developed using structural analysis
or load testing.

History: Cr. Register, November, 1979, No. 287, off. 6-1-80; r. and recr. Register,
March, 1992, No. 435, eff. 4-1-92.

Comm 2122 Wood frame floors. Unless designed
through structural analysis, wood frame floors shall comply with
the following requirements:

(1) Frooroists. (a) Gereral. 1. Floor joists shall comply
with the structural requirements and live load determination under
s. Comm 21.02.

Note: See Appendix for design information.
2. Where the joists of a floor system are parallel to, and
located between bearing walls above and below, the joists shall be
doubled.

(b) Floor joists on concrete walls. Where a sill plate is pro-
vided for floor joists on poured concrete, the sill plates shall be fas-
tened to the foundation.

Note: Section Comm 21.18 (1) (d) requires the floor joists to also be fastened to
the sill plate.

(c) Floor joists on masonry walls with a solid top course.
Where a sill plate is provided for floor joists on solid block top
course masonry, the silf plate shall be fastened to the foundation.

(d) Floor joists on masonry walls with open top course. 1.
Whete the masonry wall has an open top course, a sill plate at least
as wide as the foundation wall shall be fastened to the foundation.

2, Where anchor bolts are used on masomy walls with an open
top course, the minimum width of an individual picce making up
the sill plate shall be at least 5.5 inches.

MNote: A sill plate can be made of multiple pieces to achieve the full width.

(2) Froor rrusses. Metal plate connected wood floer trusses
shall be designed in accordance with the Design Specifications for
Metal Plate Connected Parallel Chord Wood Trusses and the
National Design Specification for Wood Construction. Truss
members shall not be cut, bored or notched.

(3) GIRDERS AND BEAMS. (a) Girders and beams shall be
selected from Table 21.22-A1 or Table 21.22-A2 or shall be
designed through structural analysis.

(b) Wood girders and beams shall be fitted at the post or col-
umn. Adjoining ends shail be fastened to each other to transfer
horizontal loads across the joint. Beams shall also be fastened to
the posts with framing anchors, angle clips, or cquivalent.

(c) Where intermediate beams ave used, they shall rest on top
of the girders; or shall be supported by ledgers or blocks fastened
to the sides of the girders; or they may be supported by approved
metal hangers into which the ends of the beams shall be fitted.

(d) Lateral restraint for all wood beams shall be provided at al
columns using a saddle or other approved connection where the
beam meets one of the following conditions:

1. The beam is not restrained at both ends,
2. The beam is more than 11.25 inches deep using actual mea-
surement.

Note: A saddle supperls the beam on the bottem and allews for the through—con-
nection of fasteners into the side of the beam.

(4) BEARING AND END CONFIGURATION. (a) Sawn lumber. 1.
‘Toists.” Wood joists made of sawn lumber shall meet the follow-
ing bearing requirements:
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a. Wood joists supported on wood or metal shall have a bear-
ing surface of at least 1%—inches measured from the end of the
joist,

b. Wood joists supported on masonry or concrete shall have
a bearing surface of at least 3 inches measured from the end of the
joist, ‘

c. The tail end of a floor joist may not extend past the edge of
a beam by more than the depth of the floor joist,

d. Wood floor joists with ends that intersect over a beam shall
have the ends overlap at least 3 inches and be securely fastened
together with at least two 12d common nails or the ends shall be
butt—jointed or face—jointed and fastened with ties, straps, plates
or solid blocking.

2. ‘Beams and girders,” Beams and girders made of sawn
lumber shall have a bearing surface on their supports of at least 3
inches parallel to the beam or girder and be at least as wide as the
beam or girder.

(b} Engineered wood products. Bearing surface for engine-
ered wood products shall be in accordance with the manufactur-
er’s instructions provided those instructions were developed
through structural analysis or product testing and are applicable
to the configuration.

(5) NoTcHING AND BORING. Notching and boring of beams or
girders is prohibited unless determined through structural analy-
sis.

(a) Notching of floor joists. 1. Notches located in the top or
bottom of floor joists shall not have a depth exceeding Vg the depth
of the joist, shall not have a length excecding 1/ the joist depth nor
be located in the middle Y4 of the span of the joist,

2. Where floor joists are notched on the ends, the notch shall
not exceed ¥4 the depth of the joist. Notches over supports may
extend the full bearing width of the support.

(b) Boring of floor joists. 1. ‘General.” A hole may not be
bored in a floor joist within 2 inches of a notch or another hole.
In no case shall the distance between adjacent holes be less than
the diameter of the larger hole,

2. “Holes near the edge.” Holes bored in the top or bottom 2
inches of a joist shall follow the limitations for notching under par.
(a).

3. *Other holes.” Holes bored in floor joists that are not within
2 inches of the top or bottom of the joist shall have their diameter
limited to /3 the depth of the joist.

(c) Engineered wood products. Notching or boring of engine-
ered wood products shall be done in accordance with the manufac-
turer’s instructions provided those instructions were developed
through structural analysis or product testing.

(6) OVERHANG OF FLOORS. (a) General. Except as provided
in pars, (b) and (c), a floor joist overhang shall be cantilevered
beyond the outer edge of the supporting wall below it by no more
than the actual depth of the joist or shall be designed through struc-
tural analysis in accordance with s. Comm 21,02 (3).
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(b} Joist overhangs paralle! to the imain floor fiening system.
Joist overhangs that are extensions of, and parallel to, the main
floor framing system may extend beyond the depth of the joist
without structural analysis provided they meet all of the following
conditions:

1. The overhang is cantilevered no more than 2 feet beyond
the outer edge of the supporting wall beiow it.

2. a. The overhang supports a uniform load limited to the
weight of the bearing wall and the tributary roof area above it.

b. The tributary length of the roof area, excluding the eave
overhang, is no more than 2 feet greater than the actual length of
the joist directly below.

c. The eave overhang is no more than 2 fect.

Note: The iributary length is useally half the span of the joist or rafter.

3. The joist overhang does not support any concentrated
loads, For the purposes of this subsection, a framed opening in the
wall with a rough opening of 4 feet or less shall be considered uni-
form loading,

4, a. The cantilevered joist is doubled at the supporting wall.

b. The doubled joist length extends inward beyond the inner
edge of the supporting wall by the same distance as the cantilever,

¢. The added joist member is secured to the main joist as
stated in the nailing schedule in the appendix, under the heading
for “floor framing, built—up girder and beams, top loaded”.

(c) Joist overhangs perpendicular to the inain floor framing
system. Joist overhangs that are perpendicular to the main floor
framing system, or lookout joists, may extend beyond the depth
of the joist without structural analysis provided they meet all of the
following conditions:

l. The joist overhang is cantilevered no more than 2 feet
beyond the outer edge of the supporting wall below it,

2. a. A double floor joist is used to support the lookout joist.

b. The double floor joist is located a distance of at least 2 times
the cantifever length inward from the outer edge of the supporting
wall below.

¢, The lookout joists are fastened to the double joist with
metal hangers.

3. The joist overhang supports no more than either a non—
bearing wall or a wall that supports only a roof which spans no
more than the floor overhang cantilever length plus the cave over-
hang.

{d) All overhangs longer than the depth of the supporting joist
that do not meet alt of the conditions under par. (b) or (c) shall be
designed through structural analysis.

(7) FLoor orENINGS. Trimmers and headers shall be doubled
when the span of the header exceeds 4 feet: Headers which span
more than 6 feet shall have the ends supported by joist hangers or
framing anchors, unless the ends are supported on a partition or
beam. Tail joists (joists which frame into headers) more than 8
feet long shall be supported on metal framing anchors or on ledger
strips of at least 2 inches by 2 inches nominal.
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{B) FLOOR SHEATHING, BOARDS AND PLANKS, (3) Plhywooed
sheathing. Plywood sheathing used for floors shall be limited to
the allowable loads and spans shown in Table 21.22—-B.

(c) Combination subfloor—underlcyment. Combination sub-
floor—underlayment shall be installed in accordance with Table
21.22-D.

(d) Floor boards. Where wood boards are used for floor
sheathing, the boards shall comply with the minimum thicknesses
shown in Table 21.22-E.

{c¢) Planks. Planks shall be tongue and groove or splined and
at least 2 inches, nominal, in thickness. Planks shall terminate
over beams unless the joints are end matched. The planks shall be
laid so that no continuous line of joints will occur except at points
of support. Planks shall be nailed to each beam.

(9} BRIDGING. (8) Sawn hember. Bridging shall be provided
for sawn lumber framing at intervals not exceeding 8 feet where
the nominal depth to thickness ratio is greater than 4 to .

(b) Engineered products. Bridging shall be provided for engi-
neered framing products in accordance with the manufacturer’s
recommendations,

TABLE 21.22-B

ALLOWABLE SPANS FOR PLYWQOD FLOOR SHEATHING
CONTINUQUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TO SUPPORTS!

Plywood Fhickness

Maximum span?

Span Rating? {in inches) {in inches)
32/1() 151'12» i'fz, S/K T
40,’20 19/32, 5','8, 3,/4’ ?"‘8 2085
48,:24 23/12’ 3'.'4, 7”8 24

IThese values apply o C-D, C-C, and Siructural T and IT grades only. Spans
shall tre limited to values shown because of possible effect of concentrated
loads,

?Span Rating appears on all panels in the construction grades listed in footnote
L.

3plywood edges shall have approved tongue and groove joints or shall be
supported with blocking, unless Y—inch minimum thickness underlayment or
1% inches of approved cellular or lightweight concrete is installed or finished
floor is ¥5;—inch wood strip.  Aflowable uniform load based on deflection of
L1360 of span is 165 pounds per square foot.

4For joists spaced 24 inches on center, plywood sheathing with Span Rating
4075 ar greater can be used for subfloors when supporting 1% inches light-
weight concrete.

5May be 24 inches if 34,—inch wood strip flooring is instatled at right angles to
joists.

TABLE 21.22-D

MINIMUM THICKNESS FOR PLYWOOD COMBINATION
SUBFLOOR-UNDERLAYMENT. PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR TO

SUPPORTS!H?
Maximum Support Spacing””
16" o.c. 26" a.c. 24" 0.8,
Plywood Panel Panel Panel
Species Thickness  Thickness  Thickness
Plywood Grade Group (inches) {inches) - (inches)
Sanded 1 T g 3y
exterior Lype 243 54 Y4 Ty
4 L g 1
Underlayment C-C Al Groups APA Rated Sheathing and APA Rated

Plugged Sturd— Sturd—1-Floor shall be instatled consis-
I-Floort tent with their rating.
TSpans shall be limited to values shown, based on possible cffect of corcen-
trated loads.

Znsupported edges shall be tongue and groove or blocked cxcept where
Ya—inch unrderlayment or 25/33—inch finish floor is used,

Ynderlayment, C—C Plugged, sanded exterior type: allowablc uaiform load
based on deflection of L/36G span for spans 24 inches or [ess is 125 psf; and
for spans 48 inches, 65 psf.

#The department will accept subfloor underlayment panels such as Sturd—
[-Floor which meet the requirements of APA manufacturing specifications for
Sturd-I-Floor pancls.

Comm 21.24

TABLE 21.22-E
MINIMUM THICKNESS OF FLOOR BOARDS
Minimum Net Thickness {(inches)

Joist Spacing i
finclics} Perpendicular to Joist Diagonal to Joist
24 s 3y
16 g Sty

History: Cr Register, November, 1979, No. 287, cff. 6—1-80; am. (1) and cr. (1m),
Register, February, 1985, No, 350, eff, 3—1-85; renum. (8} (¢} and (d) to be {8) (d}
und {¢) and am. (8) (d), renun1. Fable 21.22-A and D to be Table 21.22 Al and E, cr.
(83 (c), Table 21.22 A2, r. and recr. Tables 21.22 B and C, Register, Januvary, 1989,
No. 397, eff. 2-1--89; am. (2}, (), (3), (0} and (N, ¢ and reer. Table 21.22-A2, Regis-
ter, March, 1992, No. 435, cff. 4—1-92; am, (5) (b) and cr, (5) (c), Table 21.22-A1,
v Table 21.22-A, Register, November, 1995, No. 474, eff. 12-1-95; r. and rccr. (9),
Register, January, 1999, No. 517, eff. 2-1-9%; r. and recr. {1m), (4}, and (5} (b), Regis-
ter, March, 2001, No, 543, eff, 4-1-01; CR 02-077: am. (3) (b} 1., r and rccr. {6} Reg-
ister May 2003 No. 569, off. 8—1-03; CR 08—043; r. and recr, (1}, 1. {(im), (8){(b) and
Table 21.22-C, renum. {3) (intro.), (a) and (b) to be (3} (a), (b) and (c), cr. {3} (d} Reg-
ister March 2009 No. 639, off. 4—1-09.

Comm 21.225 Decks. Dccks attached to dwellings and
detached decks which serve an exit shall comply with the applica-
ble provisions of this chapter, including but not limited to;

{1) Excavation requirements of s. Comm 21.14;

{2) Footing requirements of s, Comm 21.15 (2) (f);

{3) Frost penetration requirements of s. Comm 21.16;

{4) Load requirements of s. Comm 21.02;

{5) Stair, handrail and guardrail requirements of s. Comm
21.04; and

{6) Decay protection requirements of s. Comm 21.10.
History: Cr. Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter VII — Walls

Comm 21.23 Wall design. (1) LivE AND DEAD LOADS.
All walls shall support all superimposed vertical dead loads and
live loads from floors and roofs,

{2) HorizonTAL Winb LOAD. Walls shall be designed to with-
stand a horizontal wind pressure of at least 20 pounds per square
foot applied to the vertical projection of that portion of the dwell-
ing above grade. No wind load reduction shall be permitted for
the shiclding effect of other buildings.

History: Cr. Register, November, 1979, No. 287, off. 6-1-80.

Comm 21.24 Exterior covering. (1) GeNeraL. The
exterior walls shall be covered with a permanent weather resistant
finish.

(2) DURING CONSTRUCTION. During construction, wall cavity
insulation may not be installed until a water—vesistant covering is
in place over the wall cavity and windows, doors and a roof with
at least underlayment are installed.

Note: An example of acceptable water—resistant covering for a wall is foam
slxeathing with permanently taped joints.

(3) FLasumnG. (@) Corrosion-resistant flashing shall be
instafled in the exterior wall to prevent water {rom entering the
wall cavity or coming in contact with the structural framing com-
ponents.

(b} The flashing shall extend to the surface of the exterior wall
finish and prevent water from reentering the exterior wall.

(c) 1. Any joints between 2 pieces of flashing that form a verti-
cal joint shall be lapped a minimum of 6 inches and sealed.

2. Any joints between 2 pieces of flashing that form a horizon-
tal joint shall be lapped a minimum of 2 inches and sealed unless
otherwise specified by the flashing manufacturer.

3. Sealants used for flashing shall be exterior grade and shali
be compatible with the materials being sealed.

(d) Flashing shall be provided at all of the following locations:

1. At the top of all exterior door and window openings, unless
using self—flashing windows that provide at least one inch of
flashing around the opening, including the corners.
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2, At the intersection of chimneys or other masonry construc-
tion with frame walls,

3. Under and at the ends of masonry, wood or metal copings
and sills.

4. Continuously above all projecting wood trim.

5. Where porches, decks or stairs attach to a wall or floor
assembly of wood frame construction.

6. At wall and roof intersections.

7. Atbuilt-in gutters.

Note: Sces. Comm 21.26 (5) for additional flashing requirerments with masonry
cavity walls and s. Comm 21.28 (7) for additional Mashing requirements with roofing.

(4) WATER-RESISTIVE BARRIER REQUIREMENTS. (a) General.
1. Exierior walls of wood or metal frame construction shall be
provided with a water—resistive barrier from the highest point to
the bottom of the permanent weather—resistant covering.

Note:  Acceptable water—resistive barrier materials include polymeric-based
house wraps and spray—applied water—resistive barricrs instalied per the manufactur-
or’s instructions, #15 or greater asphali—saturated felts that comply with ASTM D 226
for type | felt and extruded foam sheathing with permanently taped joints. Duct tape
or simifar wifl not result in & permanently taped joint.

2. Structural products with an integral water—resistive barrier

may be approved by the department as a complete assembly.

(b) Muaterial compatibifity. The water—resistive batrier mate-
rial shall be compatible with the other materials in the wall with
which it will come into contact.

Note: Spray—appiicd water—resistive barriers may not be compatible with foam
plastic insudation.

(c) Performance requirements. 1. Polymer—based house
wraps shall meet all of the following requirements:

a. A water vapor permeability rating of 5 perms or higher
when tested in accordance with ASTM E96.

b.  An acceptable water—resistance rating determined in
accordance with ASTM D779, AATCC 127 or CCMC 07102,
Note: Asphalt—saturated felt or “lar paper” is not 2 polymeric—based house wrap.
Note: For more information ¢n the water—resistance tests and their results, see the
International Code Council Evaluation Services Acceptance Criteria AC 38.
2. Spray-applied water—resistive batriers shall be approved
under the International Code Council Evaluation Services.
Note: For approval criteria, sce ICC~ES acceptance criteria AC 212 or successer
document,
(d) Application. 1. Horizontal seams in sheet or strip material
shall be overlapped such that the upper layer extends over the
lower layer at least 2 inches.

2. Vertical seams in sheet or strip materials shall be over-
lapped at least 6 inches.

3. Any rips, tears or voids shall be patched in accordance with
subds. 1. and 2.

() Penetrations. 1. Penetrations caused by fasteners of the
water—resistive barrier or the weather—resistant exterior covering
do not require sealing.

2. Penetrations of 5 square inches or less with an annular
space of no more than ¥ inch shall be sealed with caulk or similar
material,

3. Penetrations of greater than 5 square inches shall be flashed
in accordance with sub. (3).

History: Cr. Register, November, 1979, No. 287, eff. 6-1—80; r. and recr, Register,
March, 2001, No, 543, eff, 4-1-01; CR 02-077: cr. (3) Register May 2003 No. 569,
eff. 8—1-03; CR 08-043: am. (2}, renum. (3) (¢) 1o be (3) (d), cr. (3) (c) and {4) Rep-
ister March 2009 No. 639, eff. 4—1-09.

Comm 21.25 Wood frame walls. Unless designed
through structural analysis, wood frame walls shall comply with
the following requirements.

(1) STUD CONFIGURATION. Wood studs shall comply with the
size and spacing requirements indicated in Table 21.25-A, Studs
in the exterior walls shall be placed with the wide faces perpendic-
ular to the plane of the wall.

Note: Sec Appendix for acceptable nailing schedule.

Note: See s, Comm 21.10 for requirements on treating wood for decay and termite
resistance.
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(2) Tor PLATES. (a) General. Except as allowed under subd.
3., top plates shall be provided and configured as follows:

. Studs at bearing walls shall be capped with double top
plates.

2. End joints in double top plates shall be offset at least 2 stud
spaces.

3. Double top plates shall be overlapped at the corners and at
intersections of partitions.

4. The plate immediately above the stud may have a joint only
when directly over the stud.

{b) Noiching and boring. 1. When piping or ductwork is
placed in an exterior wall or an interior load—bearing wall, such
that at least half of the top plate is removed, the plate shall be rein-
forced with a steel angle at least 2 inches by 2 inches by 20 gauge
thick.

Note: 20 gauge is approximately 0.036 inch,

2. The steel angle shall span the gap and extend at least to the
midpoint of the adjacent stud spaces.

3. Other equivalent materials may be used in accordance with
5. Comm 21.02.

(c} Exceptions. 1. A single top plate may be used in place of
a double top plate provided a rafter is located directly over the
studs and the plate is securely tied at the end joints, corners and
intersecting walls. Jointsmay occur in single top plates only when
directly over a stud.

2. A conlinuous header, consisting of two 2—inch members set
on edge, may be used in lieu of a double plate if tied to the adjacent
wall.

(3) WaLL opENINGS. Where doors or windows occur, headers
shall be used to carry the load across the opening.

(r) Header size. The size of headers shall be determined in
accordance with the spans and loading conditions listed in Tables
21.25-B, 21.25-C and 21.25-D. Headers for longer spans shall
be designed by an engineering method under s. Comm 21.02.

(b) Header support. Headers in bearing walls shall be sup-
ported in accordance with subd. 1. or2. or 3.

1. Headers 3 feet or less in length shali be directly supported
on each end by either:

a. The single common stud and a shoulder stud; or

b. The single common stud with a framing anchor attached.

2. Headers greater than 3 feet but less than or equal to 6 feet
in length shall be directly supported on cach end by the single
common stud and a shoulder stud.

3. Headers greater than 6 feet in length shall be directly sup-
ported on each end by the single common stud and 2 shoulder
studs.

{4) NorcHinGg. Notching and boring of columns or posts is
prohibited unfess designed through structural analysis. Studs
shall not be cut or bored more than /3 the depth of the stud, unless
the stud is reinforced.

{5) PartiTiONs. Load-bearing partitions shall be placed over
beams, girders, or other load—bearing partitions. Load-bearing
partitions running at right angles to the joists shall not be offset
from the main girder or walls more than the depth of the joist
unless the joists are designed to carry the load.

(6) PosTS AND COLUMNS. (a) Gereral. 1. Posts and columns
shall be installed to resist imposed loads.

2. Posts and columns shall bear directly over the middle /3
of a footing.

3. Posts and columns shall be restrained at the top and bottom
to resist displacement.

4. All columns shall be positively attached to the beams they
support using clips, straps or saddles.

5. Posts and columns that use a height adjustment mechanism
shall have the mechanism imbedded in concrete or permanently
disabled after installation.
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{b) Bearing surface. Posts and colummns shall have a steel bear-
ing piate affixed to onc or both ends to distribute any applied loads

DEPARTMENT OF COMMERCE
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21.25-E.
3. Columns madc of steef stock, not meeting the requircments

and to prevent fiber crushing of any structural member being sup-
ported.
(©) Sreel posis or colimms. Steel posts or columns shall be
sized according to one of the following methods:
1. Manufactured columns shall follow the
testing and listing,
2. Columns made solely of steel pipe stock shall foliow Table

TABLE 21.25-A
SIZE, HEIGHT AND SPACING OF WOOD STUDS?

of subd. 1.or 2., shall follow a nationally accepted design specifi-
cation or the size shall be determined through structural analysis
or load testing. '

(d) Wood posts or columns. Wood posts or columns shall be
sized according to Table 21.25—F or the size shall be determined

manufacturer’s
' through structural analysis or load testing.

Bearing Walls Nonbearing Walls
Maximum
spacing when Maximum Maximum
Laterally supporting spacing when spacing when Maximum spacing
unsupported roof and supporiing one supporting two when supporting Laterslly
Stud Size stud height? cefling only floor, reof and floors, roof and one floor only unsupported stud Maximum
(inches) (feet) {inches) eeiling (fnches) ceiling (inches) {inches) height? (feef) spacing {inches)
2 x 3% - - - - - 10 16
x4 16 24 16 - 24 14 24
Ixd 1% 24 24 133 24 14 24
2xs 10 24 24 - 24 1] 24
Zx6 10 24 24 6 24 20 24

8 Listed heights arc distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are penmitied where
Justified by analysis. Studs shalk be stud grade or better, except that wtility grade may be used when spaced not mase than 16 inches on center, supports no more
than a roof and ceiling and does not exceed 8 feet in height for exterior walls or 10 feet in height for interior nonload—bearing walls.

b May not be used in exterior walls,

Note: A 3—story frame house with walls constructed of 2 x 4 standard grade studs would require a 12—inch stud spacing on the lowest fevel, a 24—inch stud spacing on
the intermediate tevel, and a 24—inch stud spacing on the upper level.

TABLE 21.25-B
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ROOF/CEILING ASSEMBLIES*
Header Members

House Width Twa2x4ds Twao 2 x 65 Two2x 8s Two 2 x 10s Two21x 125
(feet) Zone 2/Z¢0ne 1 Zone 2{Zone 1 Zone 2fZone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 2.5 4 4 3 5 7 [ 9 ]
26 2.5 2 4 3 5 5 7 6 8 7
28 2.5 2 4 3 5 4 6 6 ! 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPFORTING ONE FLOOR*
Header Viembers
House Width (feet) Two 2 x ds I'wo 2 x 65 Two2x8s Two 2 x 10s Two2x 125
24 25 4 5 [3 8
26 25 3 5 6 8
28 2 3 5 6 7
30 2 3 4 [3 7
32 2 3 4 5 7
TABLE 21.25-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR AND ROOF/CEILING ASSEMBLY*
Header Members
House Width Two 2 x ds Two 2 x 65 Two 2 x 8s Two 2 x 105 Two2x 125
{fect) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zvne 1 Zoned{Zone 1 Zone 2Zone 1
24 1.5 1.5 3 25 4 3 5 4 6 5
26 1.5 1.5 2.5 2.5 3 3 4 4 5 5
28 1.5 1.5 2.5 25 3 3 4 4 5 5
30 1.5 1.5 2.5 2.5 3 3 4 4 5 5
32 1.5 1.5 2.5 2 3 3 4 4 5 5

*These tables are based on wood with a fiser bending stress of 1,000 psi. For other species with different fiber bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: From Table 21.25—B, the allowable roof/ceiling span for a 28—foot wide hosuse in zone 2, nsing two 2 x §

header members with a 1400 psi bending stress, is 5 feet x /1403/1008 = 5.9 feer,
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COLUMNS MADE OF STEEL PIPE STOCK!?

WISCONSIN ADMINISTRATIVE CODE 38

TABLE 21.25-E

;olumn }Vail Weight/ft . Allowable
:amct‘nr Tl.uckncss (pounds) Height (fect) Load
{inches) (inches) {pounds)

3 34,000

3 0.216 7.58 10 28,000
12 22,000

3 44,000

35 0.226 9.11 10 38,000
12 32,060

[ 54,000

4 0.237 10.79 10 49,000
12 43,000

[ 78,000

5 0.258 i4.62 10 73,000
12 68,000

8 106,000

[ 0.280 i8.97 10 101,000
12 95,000

IThis Table is based on a yicld strength or By of 36,000 psi.

2This table is for columns made solely of steel pipe stock. The addition of any
adjustment mechanism or other feature wilk alter the load—carrying capacity of

the column,
TABLE 21.25-F
WOOD COLUMNS
Nu['l\?{:;ldsize Cmsi?:: fion Height Allowable Load
(inches) (inches) (fect) (pounds)
8 4,900
4x4 12.25 10 3,100
12 2,150
8 7,700
4x6 19.25 10 4,900
12 3,400
8 30,000
6xé6 30,25 14 18,900
12 13,300

Note: This Table is based on a modulus of elasticity or E of 1,000,800 psi and a
fiber bending strength or Fy, of 1,000 psi.
(7) FOUNDATION CRIPPLE WALLS. (a) Foundation cripple walls
shall be framed with studs at least as large as the studs above.

(b) When more than 4 feet in height, cripple walls shall be
framed with studs needed for an additional floor level.

(c) Cripple walls with a stud height of less than 14 inches shall
be sheathed on at least onc side for its entire length with a wood
structural panel that is fastened to both the top and bottom plates
or the cripple walls shall be constructed of solid blocking.

(d) Cripple walls with a stud height of [4 inches or greater shall
be braced in accordance with sub. (8) or (9).

{e} Cripple walls shall be fully supported by a continuous
foundation.

(8) WALL BRACING. (a) General. Dwellings using wood-
framed walls shall be braced in accordance with this section.
Where a building, or a portion thereef, does not comply with one
or more of the bracing requirements in this section, those portions
shall be designed and constructed in accordance with accepted
engineering practice.

Nute: Acceptable engineering wall bracing practices include the provisions under
5. R602.10 of the International Residential Code—-2009.

Register December 2010 No, 660

(b} Bracing Materials and Methods. Braced wall lines, both
interior and exterior shall be braced using one of the following
materials and methods:

1. a. Nominal 1-inch—by—4—inch continuous diagonal braces
let in to the top and bottom plates.

b. The let—in bracing shall be placed at an angle not more than
60 degrees or less than 45 degrees from the horizontal.

2. a. Preformed metal continuous diagonal T—bracing not less
than 22 gage thick and 1% inch wide let in to the top and bottom
plates and the intervening studs installed in accordance with the
manufacturer’s specifications.

b, The let—in bracing shatl be placed at an angle not more than
60 degrees or less than 45 degrees from the horizontal.

MNote: 22 gage steel is 0.03 inches thick.

3. Wood boards of %/g—inch net minimum thickness applied
diagonally on studs spaced a maximum of 24 inches fastened to
studs in accordance with the fastener table in the appendix.

4, Wood structural panel sheathing with all edges fastened to
framing or blocking in accordance with the fastener table in the
appendix and tot less than 3y inch thick for F6—inch stud spacing
and not less than 7/ inch thick for 24—inch stud spacing.

5. Minimum Y2—inch thick structural fiberboard sheathing
applied vertically or horizontally on studs spaced a maximum of
16 inches on center. Structural fiberboard sheathing shall be
installed in accordance with the fastener table in the appendix.

6. Gypsum board with minimum Y2—inch thickness placed on
studs spaced a maximum of 24 inches on center and fastened at
panel edges including top and bottom plates at 7 inches on center
with the size nails specified in the fastener table in the appendix.

7. Alternative methods under sub. (9), including Alternate
Braced Wall Panels, sub. (9) (b), and Centinuously Sheathed
Braced Wall Lines using Wood Structural Panels, sub. (9) (c).

8. Other approved wind bracing materials and methods,

Note: See Appendix for acceptable nailing scliedule.

(c) Minimunm length of braced panels. 1. ‘General.” Except
as provided under subd. 2., the minimum lengths shall be as fol-
lows:

a. For methods under par. (b} 3., 4. and 5., each braced wall
panel shall be at least 48 inches in length, covering a minimum of
three stud spaces where studs are spaced 16 inches on center and
covering a minimum of two stud spaces where studs are spaced 24
inches on center.

b. For the method under par. (b) 6., each braced wall panel and
shall be at least 96 inches in length where applied to one face of
a braced wall panel and at lcast 48 inches in length where applied
to both faces.

¢. For methods under par. (b) 3., 4. and 5., for purposes of
computing the percentage of panel bracing required in Table
21.25-H, the effective length of the braced wall panel shall be
equal to the actual length of the panel.

d. When the method under par. (b) 6. panels are applied to
only one face of a braced wall panel, bracing percentages required
in Table 21.25—H under other methods permitted column shatl be
doubled.

2. ‘Exceptions.” a. Lengths of braced wall panels for continu-
ous wood structural panel sheathing shall be in accordance with
sub. (9 (c).

b. Lengths of alternate braced wall panels shall be in accord-
ance with sub. (9} (a) or (b).

¢. For methods under par. (b} 3., 4. and 3., pancls between 36
inches and 48 inches in length shall be permitted to count fowards
the required percentage of bracing in Table 21,25-H, and the
effective contribution shall comply with Table 21.25-G.
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TABLE 21.25-G

EFFECTIVE LENGTHS FOR BRACE WALL PANELS EESS THAN 48 INCHES IN ACTUAL LENGTH
(BRACING METHODS PAR. (b) 3., 4. and 5.)

Effective Length of Braced Wall Panel (inches)

Actual Length of Braced Wall Panel (inches) 8—foot Wall Height

48 48
42 36
36 27

9ot Wall Height 10—foot Wall Height
48 48
36 N/A
N/A N/A

{d) Braced Wall Panel Location and Amounts. Braced wall
panels shall begin no more than 12.5 feet from each end of a
braced wall line per figures 21.25—A and 21.25-B, and shall be
located every 25 feet on center. Bracing amounts shall comply
with Table 21.25-H for the bracing materials and methods speci-
fied under par. (b).

{e) Braced Wall Lines. 1. ‘General.” Maximum spacing
between parallel wall lines shall be no more than 33 feet,

2. ‘Exceplion.’ Spacing between braced wall lines may be
increased to 50 feet; however, the percentage of wall bracing on
the braced wall lines perpendicular to the spacing, must be
increased by multiplying the values in Table 21.25—H by a factor
cqual to the braced wall line spacing divided by 35 feet, and the

length to width ratio for the floor/roof diaphragm as measured
belween braced wall lines does not exceed 3:1.

3. ‘Offsets.” Offsets in braced wall lines, out—of—plane of up
to 4 feet shall be permiited provided that the total out—to—out offset
dimension in any braced wall Hine is not more than 8 feet per Fig-
ure 21.25-C.

4, “Variation from story to story.” Variation in bracing method
from story to story is permitted.

5. “‘Variation within a story.” Variation in bracing method
from braced wall line to braced wall line within a sfory is per-
mitted, except that the continuous sheathing method with wood
structural panels shall conform to the additional requirements of
sub. (9) {c).

Note: See Appendix for further explanatory muterial.

TABLE 21.25-H
MINIMUM REQUIRED BRACING AMOUNTS FOR WALLS

Amount of Bracing Per Wall Ling® >

Bruced segiients shalt be located at least every 25-17 o.c. but not less than the following percentages:

Wall Supporting:

Wood Structural Panel Sheathing
[Sub. (8) (b} 4. and (9) (b} and (e)]

Other Methods Permitted
[Sub. (8) (b} 1., 2., 3., 5. and 6.|

Roof only! 16%
Flowr and roof 16%%
Twa floors and roof 25%

16%>
25%2
35%°

IThe ‘Roof anly’ condition also applies te one braced wall line of wood frame construction on the ground floor where afl other exterior walks on the ground floor are

constructed of masonTy or concrete in accordance with s. Comm. 2118,

2Wood and metal let in bracing exempt from % bracing requirement, but not spacing requirement,

3Wood and metal let in bracing not permitted as a bracing method.

“*Maximum wall heights cqual 12 feet. For wall heights over 10 feet, increase percent bracing requirement as additional 20%.

SFor continuous sheathing method with wood structural panels, percent requirement may be decreased 0% when openings on the wall line do not exceed 85% of wall
height and may be deercased 20% when openings do not exceed 67% of wall height. See Table 21.25-K,

FIGURE 21.25-A
BRACED WALL PANELS AND BRACED WALL LINES

Pl Noie: Wall frmeming
nol shown for closity.
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FIGURE 21.25-B

PERMITTED BRACLED WALL PANEL PISTANCES
FROM ENDS OF A BRACED WALL LINE

Up to 12.5'

: i - Braced wall pqnel

FIGURE 21.25-C
PERMITTED OFFSETS

8 feet lafal out-to-out offsat

4-foot offsets,

{4 faet each way) In braced wail line.

Offsats in discontinuous braced wall line.

o

T
] e I . Braced wall ina . - @

... Broced wall line . | Braced wall fine

I_I’ Al
. N A P . o

() Angled Corners. 1. At corners, braced wall lines may angle
out of plane up to 45 degrees with a maximum diagonal length of
8 feet.

2. When determining the percentage of bracing, the length of
cach braced wall line shall be determined as shown in Figure
21.25-D.

3. The placement of bracing for the braced wall lines shall
begin at the point where the braced wall line, which contains the

angled wall adjoins the adjacent braced wall line.
MNote: This is at Point A as shown in Figure 21.25-1.

4. Where an angled corner is constructed at an angle equal to
45 degrees and the diagonal length is no more than 8 feet in length,
the angled wall may bc considered as part of either of the adjoining
braced wall lines, but not both.

5. Where the diagonal length is greater than 8 feet, it shall be
considered its own braced wall line and be braced in accordance
with par. {(b).

FIGURE 21.25-D
ANGLED CORNERS

tength of braced wall line 2 when

A= caiculating the amount of bracing———"
braced wailt ling 2————>

(g) Braced wall panel support. Braced wall panels shall be
supported on floor framing or foundations as follows:

1. Where joists are perpendicular to braced wall lines above
or below, blocking shall be provided between the joists at braced
wall panel locations to permit fastening of wall plates in accord-
ance with the fastener table in the appendix.

2. Where joists are parallel to braced wall lines above or
below, a rim joist or other parallel framing member shall be pro-
vided at the wall to permit fastening of wall plates in accordance
with the fastener table in the appendix.

3. Braced wall panels shall be permitted to be supported on
cantilevered floor joists meeting the cantilever limits of s, Comm
21.22 (6) provided joists arc blocked at the nearest bearing wall

Repister December 2010 No. 660

braced wall line 1;

use this length when calculating
the amount of bracing.

location, except such blocking is not required for cantilevers not
exceeding 24 inches where a full height rim joist is provided,

4. Elevated post or pier foundations supporting braced wall
panels shall be designed in accordance with accepted engineering
practice.

(h) Panel joints. 1. ‘General.” Except as provided under subd.
2., all vertical joints of panel sheathing shall occur over, and be
fastened to common studs. Horizontal joints in braced wall panels
shall accur over, and be fastened to common blocking of a mini-
mum 1% inch thickness.

2. ‘Exceptions.” a. Blocking at horizontal joints is not
required in wall segments that are not counted as braced wall pan-
cls.
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b. Where the bracing percentage provided is at least twice the
minimum percentage required by Table 21.25-H, blocking at hor-
izontal joints is not required in braced wall panels using methods
par. (b} 4., 5. or 6.

(9) ALTERNATIVE BRACING METHODS AND MODIEICATIONS. {a)
General. As an alternative to the bracing methods under sub. (8),
the wall bracing methods in this subsection may also be used.

(b) Alternate braced wall panels. 1. *General.” Alternate
braced wall panels constructed in accordance with subd. 2., 3., 4,
or 5. may replace each 4 feet of braced wall panel as required
under sub. (8) (b). The maximum height and minimum length of
each panel shall be in accordance with Table 21,25-1.

2. ‘Supporting roof only.” a. In one—story buildings, each
panel shall be sheathed on one face with 3/g~inch~minimum—
thickness wood structural panel sheathing naifed with 8d common
or galvanized box nails in accordance with the fastening table in
the appendix and blocked at all wood structural panel sheathing
edges,

b. Two anchor bolts installed in accordance with 5. Comm
21.18 (1) (¢) 3. shall be provided in each panel.

¢. Anchor bolts shall be placed 6 to 12 inches from each end
of the plate.

Comm 21.25

d. Each panel end stud shall have a tie—down device fastened
to the foundation, capable of providing an uplift capacity in
accordance with Table 21.25-1.

¢. The tie—down device shall be installed in accordance with
the manufacturer’s recommendations.

f. The panels shall be supported directly on a foundation or
on floor framing supparted directly on a foundation, which is con-
tinuous across the entire length of the braced wall line.

g. This foundation shall be reinforced with not less than one
number 4 bar at the top and bottom,

h. When the continuous foundation is required to have a depth
greater than 12 inches a minimum 12-inch-by-12-inch continu-
ous footing or turned down slab edge is permitted at door openings
in the braced wall line.

i. This continuous footing or turncd down slab cdge shall be
reinforced with not less than one number 4 bar at the top and bot-
tom.

J. This reinforcement shalf be lapped 15 inches with the rein-
forcement required in the continuous foundation located directly
under the braced wall line.

3. “Supporting floor and roof only.” In the first story of two—
story buildings, cach braced wall panel shall be in accordance
with subd. 2., except that the wood structural panet sheathing edge
nailing spacing shall not exceed four inches on center.

TABLE 21.25-1
MINIMUM LENGTH REQUIREMENTS AND TIE-DOWN FORCES FOR ALTERNATE BRACED WALL PANELS

Height of Braced Wall Pancl
Bt o ft. 101t 11 1t 12 1t
Sheathed Length 24" 2-8" 2'-8" 32" 3—6"
Sub. () (b) 2. Tie—down Force {Ibs} 1860 1800 1800 2000 2200
Sub. (%) (b) 3. Tie—dowa Force {Ibs) 3000 3000 3006 3300 3600

4. ‘Alternate bracing method with Extended Header over
Opening and Tie Downs, supporting a roof only.” a. Each panel
shall have a length of not less than 16 inches and a height of not
more than 10 feet,

b. Each panel shall be sheathed on one face with a single layer
of 3y—inch—minimum—thickness wood structural panel sheathing
nailed with 8d common or galvanized box nails in accordance
with Figure 21.25-E.

c. The wood structural panel sheathing shall extend up over
the header and shall be nailed in accordance with Figure 21.25-E,

d. Gluc laminated beams, LVL’s or a built—up header consist-
ing of at least two 2 x 12s fastened in accordance with the fastener
table in the appendix may be used.

c. A spacer, if used, shall be placed on the side of the built-up
beam opposite the wood structural panel sheathing.

f. The header shall extend between the inside faces of the first
full-lcngth outer studs of cach pancl.

g. The clear span of the header between the inner studs of each
panel shall be not less than 6 feet and not more than 18 feet in
length.

h. A strap with an uplift capacity of not less than 1,000 pounds
shall fasten the header to the side of the inner studs opposite the
sheathing.

i. One anchor bolt not kess than 3/5—inch—diameter, installed
in accordance with s. Comm 21.18 (1) (c) 3. shall be provided in
the center of each sill plate.

j. The studs at each end of the panel shall have a tie—down
device fastened to the foundation with an uplift capacity of not less
than 4,200 pounds.

k. Where a panel is located on one side of the opening, the
header shall extend betwcen the inside face of the first full-length
stud of the panel and the bearing studs at the other end of the open-
ing.

L. The bearing studs shall also have a tie—down device fas-
tened to the foundation with an uplift capacity of not less than
1,000 pounds.

m. The tie—down devices shall be an embedded—strap type,
installed in accordance with the manufacturer’s recommenda-
tions,

n. The panels shall be supported directly on a foundation,
which is continuous across the entire length of the braced wall
line.

0. The foundation shall be reinforced with not less than one
number 4 bar top and bottom.

p. Where the continuous foundation is required to have a
depth greater than [2 inches, a minimum 12—inch—by—12—inch
continuous footing or turned down slab edge is permitted at door
openings in the braced wall line.

q- This continuous footing or turned down slab edge shall be
reinforced with not less than one number 4 bar top and bottom.

t. This reinforcement shall be lapped not less than 15 inches
with the reinforcement required in the continwous foundation
located directly under the braced wall line.

5. ‘Alternate bracing method with Extended Header Over
Opening and Tie Downs, in a wall supporting a floor and roof
only.” Each wall panel shall be braced in accordance with subd,
4., except that each panel shall have a length of at least 24 inches.
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Figure 21.25-E
ALTERNATE BRACING METHOD WITH EXTENDED HEADER AND TIE DOWNS

EXTENT OF HEADER

\ BT 18" ]
1000 LB STAAP OPPOSITE SHEATHING

MAX,
HEIGHT
10

STORY STRUCTURES

777 MIN. 204 FRAMING

———— 8" MIN. THICKHESS WoOoD
STRUGTURAL PANEL SHEATRING

SEE SUB, {8) b} 4, and 5.

|
S
|

(c) Continiously sheathed braced wall line using wood struc-
tural panefs. 1. ‘General.” a. Continuously sheathed braced wall
lines using wood structural panels shall comply with this section.

b. Different bracing methods are not permitted within a con-
tinuously sheathed braced wall line.

c. Other bracing methods prescribed by this code are per-
mitted on other braced wall lines on the same story level or on dif-
ferent story levels of the building.

2. ‘Continuously—sheathed braced wall line requirements.’
Continuousty—sheathed braced wall lines shall be constructed in
accordance with Figure 21.25-F and shall comply with all of the
following requirements:

EXTENT OF HEAGER
DOUBLE PORATAL FRAME (TWO BRACED WALL PANELS)

SINGLE POATAL FRAME [ONE BRAGED WALL PANEL) *
: . — ¢ 1
AN " IMIN, 3T X 11,257 NET HEADER é

FASTEN TOP PLATE T HEADER WITH TWC
ROWS OF 16D SINKER MAILS AT 3" O.C. TYP.

FASTEN SHEATHING TO HEADER WITH 8D COMMON OR
GALVANIZED BOX NAILS [N 3° GRID PATTERN AS SHOWN AND
5" 0.C. INALL FRAMING {STUDS, BLOGKING, AND SILLS) TYP,

KN, WIDTH = 16" FOR ONE STORY STRUCTURES
KM, WIDTH = 24* FOR USE INTHE FIRST OF TWC

" MIN. 4200 LB TIE-DOWHN DEVICE (EMAEDDED INTO
CONCREYE AND NAILED INTO FRAMENG)

[—

TYPICAL PORTAL
FRAME
CONSTRUGTION

100G LB
STRAP

FOR A PANEL SPLIGE
(IF NEEDED), PANEL
EDGES SHALL BE |}
BLOCKED, AND OCCUR |4
WITHIN 24" OF MID- |+
HEIGHT. ONE AOW OF Pt
TYP. SHEATHING-TO- {]
FRAMING NAILING IS {4
AEQUIRED. |-

1 IF 24 BLOCKING I8 [
MIN. USED, THE 2X#5 MUST |
COUBLE BE MAILED TOGETHER [T I
2x4 POST

WITH 3160 SINKERS |+

L= MIN. 1000 LB
TiE DOWN
DEVICE

a. Structural sheathing shall be applied to all exterior sheath-
able surfaces of a braced wall line including areas above and
below openings.

b. Only full-height braced wall panels shall be used for calcu-
lating the braced wall percentage in accordance with Table
21.25-H.

¢. Exterior corner framing shall be constructed and fastened
in accordance with details in Figure 21.25-G.

d. Figures 21.25-H, 21.25-1 and 21.25-] provide alternative
construction options to Figure 21.25~F, when 2 foot wide wood
structural panels are not available at the comners of continuous
sheathed wall lines and the return wall lines.

FEGURE 21.25-F
CONTINUQUSLY—SHEATHED BRACED WALIL LINE

CORNER DETAIE

FER FIGLRE 21.26~Q —\

o

7

N

Q
CATRS
CPENRD

7,

AN

ST

LxX

CRENHG

ERACED WALL FARELS ———/

VEET:hG LtliNLed REQU:RED LENGTH
FER SUB. (9) ic)
AT BGTH ENDS OF ERACED WALL LILE
{ALL OTHER FREAIZS FORTIONS CF
VIALL ALGD SHEATAED)

ATNETIM 2
RETURN CORKER

3. ‘Braced wall panel length.” In a continuously—sheathed  panel length shall be permitted to be in accordance with Table
wood structural panel braced wall line, the minimum braced wall ~ 21.25-.

TABLE 21.25-J
LENGTH REQUIREMENTS FOR BRACED WALL PANELS IN A CONTINUOUSLY SHEATHED WALL!

Maximum Opening Clear

Minimum Length of Braced Wall Panel {inches) Height Next to the

Braced Wall Panel Braced Wall Panel Height
8—foot wall 9—foot wall 10—foot wall (% of wall height) to Width Ratio
48 54 60 [00% 2:1
12 36 40 85% EX|
24 27 30 67% 4:12

lnterpolation is permitted.

2For a garage supporting a roof only, a 4:1 aspect ratio is permitted for full-height sheathed wall segments on either side of the garage openings.
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FIGURE 21.25-G
TYPICAL EXTERIOR CORNER FRAMING FOR CONTINUOUS STRUCTURAL PANEL SHEATHING
SHOWING REQUIRED STUD-TO-STUD NAILING
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Figure 21,25-H
CONTINUOUSLY-SHEATHED BRACED WALL LINE WITHOUT CORNER RETURN
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FER AGURE 21.25—G
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FIGURE 21.25-1

CONTENUOUSLY SHEATHED BRACILD WALL LINE — FIRST
BRACED WALL PANEL AWAY FROM END OF WALL LINE WITHOUT TIE DOWN
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CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST BRACED
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4. ‘Braced wall percentage.” [n addition to bracing percent-
age adjustments specified elsewhere in this code, the braced wall
percentages for methods under sub, (8) (b) 4. from Table 21.25-H

DEPARTMENT OF COMMERCE

Comm 21.25

shall be permitted to be multiplicd by a factor in accordance with
Table 21.25-K.

TABLE 21,25-K
ADJUSTMENT FACTORS TO THE PERCENTAGE OF REQUIRED BRACING PER WALL LINE — CONTINUOUSLY SHEATHED

Adjustment Based on Maximumn Wall Clear Opening Height:

Multiply Percentage of Bracing
Per Wall Line By:

Continuous wood structural pancl sheathing when maximum
opening height in wall line does not exceed*

85% of walt height 0.9
67% of walk height 0.8

*Percentage of bracing for continuous wood structural pancl sheathing shall be based on sub. (8} (b) 4. requircments.

3. “6:1 aspect ratio continuous structural panel sheathing with
extended header.” a. Wail segments having a maximum 6:1 height
to width ratio are permitted only when built in accordance with
Figure 21.25-K.

b. The maximum 6:1 height—to—width ratio is based on height
being measured from the top of the header to the boitom of the
wall segment bottom—plate,

¢. For purposes of calculating the percentage of panel bracing
required by Table 21.25-H, the length of the braced wall panel
shall be the measured length of the full height sheathing segment
adjacent to the opening.

d. Corners at the ends of walls using this option shall be con-
structed in accordance with Figure 21.25-G. Where 6:1 ratio seg-
ments are used at the ends of braced wall lines, a 2 foot minimum
width wood structural panel must be installed on the corner return
as shown in Figure 21.25-F. An 800 b tie down may be installed
in lien of a 2 foot corner return, as shown in Figure 21.25-H.

e, The reduction factors for continuously braced walls from
subd. 4. shall be applicd when calculating applicable percentages
of wall bracing,.

f. The number of wall scgments having a maximum 6: 1 height
to width ratio in a wall line may not exceed 4.

g. For purposcs of resisting wind pressures acting perpendic-
ular to the wall, the minimum requirements of Figure 21.25-K are
sufficient for wind speeds less than 110 mph in exposure category
B.

h. For exposure categories C and D, the header to jack stud
strap requirements and the number of additional jack studs shall
be in accordance with Table 21.25-L.

Note; See Table 21.25-E footnotes for definitions of the exposure categories.

i. 6:1 aspect ratio scgments with extended header are per-
mitted over raised wood floors or second story applications, when
constructed in accordance with rim board/band joist connection
in Figure 21.25-K (b) or (c).
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FIGURE 21.25-K
6:1 ASPECT RATIO BRACED WALL PANELS USING CONTINUOUS WOOD
STRUCTURAL PANEL SHEATHING ANE EXTENDED HEADERS
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TABLE 21.25-L

HEADER TO JACK STUD STRAP AND THE NUMBER OF ADDITIONAL JACK STUDS REQUIRED FOR RESISTING WIND PRESSURES
PERPENDICULAR TO 6:1 ASPECT RATIO WALLS LOCATED IN WIND EXPOSURE CATEGORIES C AND D*

Wind Exposure Category C Wind Exposuze Catcgory D
Required Strap Wall Height (ft} 85 mph 90 mph tess than |10 mph 85 mph 90 mph less than 110
Capacity (Ib)* mph
10 and less 1008 1200 2275 1375 1750 3050
Number of 8 — — — — — 1
additional 2x4
Juck Studs ? - - L — L 2
10 — 1 2 1 2 3

8 If 2x4 framing is used, then the required strap capacity may be multipticd by 0L63, but in no case shall the sequired strap capacity be less than 1,800 1b.

b 1f 2x6 framing is used, then no additional framing shall be required.

¢ Exposure category B is comprised of urban and suburban areas, wooded arens, or other terrain with numerous closely-spaced obstructions having the size of single—
family dwellings or lasger. Exposure B shall be assumed unless the site meets the definition of another type exposure,

Exposure category C is comprised of flal open couniry and grasslands with scattered obstruetions, including surface undulations or other irtegularitics, having
heights generally less than 30 feet extending more than 1,500 feet from the building site in any quadrant. This exposure also applies to any building located within
Exposure B type tercain where the building is directly adjacent fo open arcas of Exposure C type terain in any quadrant for a distance of more than 600 feet.

Exposure category D is comprised of flat, unobstructed arcas exposed to wind flowing over apen water for a distance of at least 1 mile, This exposure applies only
to these buildings and other structures exposed to the wind coming from over the water. Exposure B extends inland from the shoreline a distance of 1,500 feet or

10 times the height of the building or structure, whichcver is greater.

History: Cr. Register, November, 1979, No. 287, eff. 6—1—80; cr. {1} (d) and am.
(3) (b), Register, February, 1985, No. 350, eff. 3--1--85; r. and reer. (3) {b), am. Table
21.25 B and E, Register, January, 1989, No. 397, cft. 2-1-89; an. (3) {a) and (6), Reg-
ister, March, 1992, No. 435, eff. 4-1-92; r. and recr. (1)} (¢}, am. Table 21.25-D, cr.
Table 21.25-F, Register, November, 1995, No. 479, cff. 12-1-95; am. Table
21.25-A, Register, January, 1999, No. 517, eff. 2-1-99; r. {1} (b} and {c), renum, (1}
(d) to be (h), v. and recr. (2), (6) and Tables 21.25--F and F, and am. (3) (b) 3., Register,
Murch, 2001, No. 543, off. 4-1-01; CR 02-077: . (3) (¢} Register May 2003 No. 569,
eff, 8-1-03; CR 08—043: am. (1} (title), . (1} (b), renum. {1) (a) and (6) {a} 4. 50 be
(1) and (&) (a) 5., r. and reer. Table 21.25-A, er. {6) (a} 4., (7), (8) and (9) Register
March 2009 No. 639, cff. 4-[—09; correction in Figure 21.25—E made under 8. 13.92
(4) (b) 7., Stats., Repister March 2069 No, 639; CR 09-104: am. 21,25 (8) (¢) 2.,
Table 21.25-H, (9) (b) 3., Table 21.25-J, Figure 21.25-G (c}, (9) {c) 4. Repister
Deeember 2010 No. 660, off. I-1-i1.

Comm 21.26 Masonry walls. Masonry walls shal be

constructed in accordance with the requirements of this section.

(1) CoLbp weATHER WORK. When ambient air temperature is
below 40°F, the cold weather construction procedures under ACH
530.1 shall be followed,

Note: The requirements for cold weather work are in sections 1.8 and 1.8C of the
2005 edition of the ACI standard.

(2) Masonry UNITS. (8) Unused concrete units, Previously
unused concrete masonry units shall conform to the ASTM C 90
standard.

(b) Unused clay or shafe units. Previously unused clay or shale
masonry units shall conform to the appropriate ASTM standard:
C 62; C216; or C 652. Units which will be exposed to weathering
or frost action shall be Grade SW as specitied in these standards.

(c) Used masonry units. All previously used masonry unils
shall be free fiom physical defects which interfere with the instal-
lation or impair the structural properties of the unit.

(3) TyPES OF MORTAR. (a) Mortar specifications. The type of
mortar shall be determined from Table 21.26—A. The mortar shail
conform to the requirements of ASTM C-270.

(b) Surfuce bond mortars. Surface bond mortars for masonry
walls shall be mixed in accordance with the proportions specified
on the bag.

(4) MORTAR COMPONENTS. Mortar components shall comply
with the following requirements:

(a) Wuter: Water shall be clean and free of deleterious amounts
of acids, alkalies, or organic materials.

(b) Admixtures or mortar colors. Admixtuares or mortar colors
shall not be added to the mortar unless the resulting mortar con-
forms to the mortar specifications. Only mineral oxide may be
used as mortar color and shall not exceed 10% by weight of the
cement.

(c) Mixing. Mortar shall be mixed for at least 3 minutes after
all ingredients have been added with the maximum amount of
water to produce a workable consistency. Mortars that have stiff-
ened due to water evaporation shall be retempered by adding
water as frequently as necded to restore the required consistency.

Mortars shall be used and placed in final position within 214 hours

after mixing.
Note: To ensure proper mortar mixing, machine mixing is reccommended.

TABLE 21.26-A
TYPES OF MORTAR FOR VAREOUS KINDS OF MASONRY

Kind of Masonry Types of
Mortar
Foundatioss:
FOOHNES .. ..ot v aarnranes M, S
Walls of solidunits . .. .......... ... ... ... .. M, 8, N
Walls of hollow anits ... ... .. ... oo . M, S
Hollowwalls ...t i M, S
Masonry other than foundation masonry:

Picrs of solid masonry . ... ... et M,5, N
Piersofhollowumits ............... ... .. .......... M, S

Walls of solid masonry ... ... .. oo M,S, N, O

Walls of solid masonry not less than 12 in. thick or more M5 N, O
than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickness .. ............
Wills of hollow units; load—bearing or exterioz, and hollow M,S, N
walls 12 in. or nore in thickness ...................
Hollow walts, less than [2 in.ehick ................. ... M,S N
Linings of existing masonry, cither above or below grade . . M, S
Masonry othes thanabove ... .. o ol M,S,N

(dy Cementitions material. Cementitious material shall con-
form to the standards approved by the department,

Note: The department will accept cementitions material conforming to the foltow-
ing standurds: ASTM C%1, Masonry Cement; ASTM C150, Portland Cement; ASTM
595, Portland Bfast—Furnace Slag Cement; ASTM C207, Hydrated Lime for
Masonry Purposes; and ASTM C35, Quick Lime for Structural Purpuoses.

(e) Aggregarfes. Aggregates for use in masonry mortar shall
consist of natural sand or manufactured sand and shall be graded.

Note: The department will accept aggregates in accordunce with ASTM Cl44.

(5) Caviry waLk, (a) Corbels. Corbels shall be constructed
in accordance with ACI 530.

(b} Projections. The projection of a wall beyond the edge of
a supporting member other than masonry, such as a shelf angle or
edge of a beam, shall not exceed 1% inches, unless at least 2/; the
mass of the wythe of masonry involved is located directly over the
load—carrying member,

(6) OPENINGS AND LINTELS. {(a) Openings. The masonry
above openings shall be supported. The bearing fength of struc-
tural elements which support the masonry above the opening shatl
be not less than 4 inches,

(b) Lintels. Unless designed through structural analysis, lin-
tels shall be provided using either steel angles or reinforcing bars
in accordance with Table 21.26-C.
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TABLE 21.26—C

ALLOWABLE SPANS FOR LINTELS SUPPORTING
MASONRY VENEER

No. of 13" or

Equivalent
Size of Steck NoStory OncStory Two Stories  Reinforcing
Angleh3 Above Above Above Bars?
L3x3xly 6 -0" 3-8 3 -0” 1
L4x3xlly -0" 5-g" 3 -0 l
Léx3lzxly 19 -6" g 3 -6 B
2-Lox3lyxly  20-0 1'-o” 5 -0 4

TLong lcg of the angle shall be placed in a vertical position.

2Depth of reinforced lintels shall be not less than 8 inches and alf cefls of
hollow masonry lintels shall be grouted solid. Reinforcing bars shalf extend
not less than § inches into the support,

3Steel members indicated are adequate typical examples; other steel members
meeting structural design requirements may be used.
(7) MASONRY VENEERS. (a) VMeneer over frame consiruction.
1. Masonry veneers may be corbeled over the foundation wall, but
the corbeling shall not exceed one inch.

2. A minimum one—inch air space shall be provided between
the veneer and the sheathing unless a manufactured offset material
is used.

3. Where no brick ledge is formed in the foundation wall, cor-
rosion resistant metal or other water—resistant flashing shall
extend over the top of the foundation wall from the outside face
of the wall and shall extend at least 6 inches up on the sheathing.
The flashing shall be installed to drain any water outward.

4, Weep holes shall be provided at the bottom masonry course
at maximum intervals of 2 feet.

5. Ventilation openings shall be provided at the top of the
wall.

Note: The ventilation opening could be other than a weep hole,

6. Studs and sheathing behind masonry veneer shall be cov-
ered with material used to construct the water—rtesistive barrier as
required under s. Comm 21.24 (4).

Note: Acceptable water—tesistive barrier matcrials include polymeric-based

howse wraps and #15 or greater asphalt—saturated felts that comply with ASTM 1 226
for type 1 felt.

7. Masonry or brick vencer shall be above final exterior grade
uniess there is through—wall flashing at grade or within 2 courses
above grade,

(b) Feneer over masonry back—up. Corrosion—resistant metal
or other water—resistant base flashing shall be provided at the bot-
tom of the veneer and shall extend over the top of the foundation
and up at least 6 inches and be embedded in the back—up course.
The flashing shall be installed to drain any water outward. Weep
holes shall be provided at maximum intervals of 3 feet.

(c) Veneer attachment. Vencers shall be anchored or adhered
in accordance with ACI 530 and ACI 530.1.

{B) FLASHING. (a) General. 1. Flashing shall be installed in
accordance with this section to drain any water outward away
from structural members, sheathing and insulation.

2. Open joints or weep holes shall be provided in the facing
immediately above the flashing at a horizontal spacing not
exceeding 2 feet.

3. Flashing that will be exposed to ultraviolet light shall con-
sist of materials which are durable and permanently UV-resistant,
such as sheet metal or heavy—gauge PVC,

Note: Materials including house wrap, asphalt-impregnated building paper, plas-

tic sheeting, peel-and—stick rubberized sheet material, and light-gauge PVC are not
acceplable as meeting this requirciment.
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(b} Location. 1. ‘Lintels and chimneys.” In exterior hollow
masonry walls, flashing shall be installed at the backsides of chim-
neys and at the bottom of the cavity formed by openings such as
lintels over doors and windows.

2, “Veneer,” Flashing shall be installed at the bottom of vencer
and shall extend over the top of the foundation and up at least 8
inches and be embedded in the backing course.

(c) Weep holes. 1. Weep holes may not be placed below final
grade.

2. Rope or similar material used to form a weep hole shall be
removed as soon as the mortar sets.

3. Weep holes shall be /y—inch minimum diameter.

(9) BearinG. (a) Concentrated loads. Beams, girders,
trusses, joists and other members producing concentrated loads
shall bear a minimum of 3 inches on one of the following:

1. “Concrete beam.’ The equivalent of a nominally reinforced
2,500 psi concrete beam 8 inches in height.

2. *Solid masonry.’ At least 8 inches in height of masonry

. composed of solid masonry units with all voids and joints com-

pletely filled with mortar.

3. ‘Metal plate.” A metal plate of sufficient thickness and size
to distribute the load to masonry units. For piers and columns, the
bearing plate shall not exceed 60% of the cross—sectional area of
the pier or column and the resultant reaction of all vertical and hor-
izontal loads shall fall within the middle third of the member.

4. ‘Bond beam.” The bond beam shall be the equivalent of not
less than an 8—inch lintel (bond beam) block with 2 No. 4 bars
embedded in high strength mortar fill or equivalent. The loads
shall bear on the fill.

(b) Contintous loads. Joists, trusses and beams other than
wood, spaced 4 feet or less on center and 40 feet or less in length,
slabs or other members causing continuous loads shall be trans-
mmitted to masonry with & minimum bearing of 3 inches upon solid
masonry at least 22 inches in height, or as indicated for concen-
trated loads.

(c) Stack bond walls. Concentrated loads shall be distributed
into masonry laid in stack bond by a concrete beam or bond beam
[as defined in par. (a)]. For masonry of solid units, 2 additional
rows of a continuous tie assembly may be used instead of a con-
crete beam or bond beam.

(d) Support of wood floor members. Where a wood structural
member is buried in masonry for suppert, it shall be firecut or a
self-releasing device shall be used. Where the end of a wood
structural member is built into an exterior wall, a Y2—inch air space
shall be provided at the sides, top and end of such member.

(10) BonDing. Unless designed through structural analysis,
all masonry walls shall be bonded as follows:

(a) Single—wythe walls. Masonry units in single—wythe walls
shall be lapped at least 2 inches or one—third the height of the
masonry unit, whichever is greater, or through the use of continu-
ous tie assemblies spaced at 16—inch vertical intervals,

(b) Multi—wythe walls. Adjacent wythes shall be bonded with
continuous tie assemblies spaced at vertical intervals not exceed-
ing 16 inches; or individual ties of at least 3/;5—inch diameter for
each 42 square feet of wall area, spaced at a maximum vertical
distance of 18 inches and a maximum horizontal distance of 36
inches; or bonded with a full course of masonry headers every
seventh course. The clear distance between bond courses shall not
exceed 16 inches for solid masonry units and 24 inches for hollow
masonry units. Hollow walls shall not be bonded with headers.
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{11} BoLrs AN ANcHoRrS. The allowable shear on steel bolts
and anchors shall not exceed the values given in Table 21.26.

TABLE 21.26
ALLOWABLE SHEAR ON BOLTS AND ANCHORS
Bolt or Anchor

Allowable Shear

Diameter (inches) Embedment! (inches) (pounds)

T7 4 270
31y 4 410
Ly 4 550
31 4 750
3y 5 1100
My 6 1500

1 7 1850
1lg 8 2250

TBolis and anchors shall be selidly embedded in mortar or grout.

(12} Joints. Joints in masonry construction shall be con-
structed in accordance with ACI 530.1.

(13} CLEanmG. Chemical cleaning agenis shall be prevented
from harming the metal reinforcement of struciural components
and shall not be of a strength which will adversely affect the mor-
far.

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; am. (3) and cr. Table
21,26-B1 Regqister, February, 1985, No, 350, eff. 3--1-85; am. (9} {b), Register, Janu-
ary, 1989, Na. 397, off. 2-1-89; am. (6) (), Register, March, 1992, No, 435, eff,
4—1-92; 1. and reer. (2), am. (5} (c), (7) (2) 3., 4, (b), . (14}, Register, Novemnber,
1993, No. 479, eff. 12-1-95; CR 02-077: um. {7) (a) 4. Register May 2003 No. 569,
cft. §-1-03; CR 08—043: r. and recr. (1), {5) (a), (8) and (12}, renum. (3) (intre.) and
(a) to be (3} (a) and (b} and am. (3) (a), am. (4} (b) and (7} (&) 2., . (5) (c), Tables
21.26-Band B1, cr. (7) (a} 5. to 7. and {c) Register March 2009 No. 639, eff. 4-1-09;
CR 09-104: am. (8) {a) 3. Register December 2010 No, 660, eff, 1-1-11,

Subehapter VII1 — Roof and Ceilings

Comm 21.27 Roof design and framing. (1) Struc-
TURAL DESIGN. (a) General. Roof and roof—ceiling assemblies
shall support all dead loads plus the minimum live loads under par.
(c) and s. Comm 21.02.

(b)Y Applicability of tables. The joist and rafter tables in the
appendix are valid for roofs with a minimum slope of 3 in I2.
Lesser slopes require engincering analysis or shall be provided
with a ridge beam.

{c) Sloped roof snow feads. Snow loads specified in s, Comm
21.02 (1) (b) 2. may be reduced for roof slopes greater than 30°
by multiplying the snow load by Cs. The valuc of Cs shall be
determined by the following:

CS:lm&I"_?’O)
40

where a is the slope of the roof cxpressed in degrees.
Note: A roof pitch of 7 in 12 is equal to 30°.

{2) LATERAL RESTRAINT OF WALLS. Provisions shall be taken
to absorb the horizontal thrust produced by a sloping roof through
the use of wall ties, ceiling joists, beams at the ridge or at the wall
or a system designed through structural analysis.

{3} UpLIFT AND SUCTION FORCES. (a) General. 1. Roofs shall
withstand a pressure of at least 20 pounds per square foot acting
upward normal to the roof sutface.

2. Roof overhangs, eaves, canopies and cornices shall with-
stand an upward wind pressure of at least 20 pounds per square
foot applied to the entire exposed area.

(b) Anchorage. 1. Roof framing members spanning more than
6 feet measured from the outermeost edge of the roof shall be per-
matently fastened to the top plate of load bearing walls using
engineered clips, straps or hangers.

2. Roof framing members spanning ¢ fect or less measured
frem the outermost edge ol the roof shall be permanently fastened
to the top plate of load bearing walls using toe—nailing or cngine-
cred clips, straps or hangers.
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Note: For information on toc nailing, sce the fastener schedule table in the Appen-
dix,

(4) RoOF RAFTERS. (a) General 1. Rafters shall be notched
to fit the exterior wall plate and fastened to the wall.

2. Collar tics shall be installed on the upper third of every third
pair of abutting roof rafters or every 48 inches, whichever is less.
Note: Collar ties are intended to provide stability to the roof at the ridge. Laseral
restraint for the watls must be provided in accordance with sub. (2).
(b) Ridge boards. 1. Where rafters meet to form a ridge, the
rafters shall be attached to a ridge board.

2. The ridge board shali have a depth at least equal to the
length of the cut end of the rafter abutting it.

3. Where all rafters are placed directly opposite each other or
are offset at the ridge board by less than the thickness of the rafter,
the ridge board shall have a nominal thickness of at least [ inch.

4. Where one or more rafters are offset at the ridge board by
more than the thickness of the rafter, the ridge board shall have a
nominal thickness of at least 2 inches.

(¢} Ridge beams. Rafters shall be attached to ridge beams
using engineered clips, straps or hangers or the connection shall
be designed through structural analysis.

(d) Bearing. The required bearing for wood rafiers shafl be in
accordance with the NDS adopted in Table 20,242, except in no
case shall the bearing be less than 1Y inches on wood or metal or
less than 3 inches on masonry er concrete.

(¢) Ladders. 1. Overhangs at gable end walls of more than 12
inches shall be provided with ladders which extend into the struc-
ture a distance no less than the length of the overhang,

2. The ladders shall be fastened at the wall.

3. The interior end of each ladder shall be attached to a rafter
or truss with a hanger.

Note: For the purposes of this section, a ladder is defined as a perpendicular pro-
Jection extending beyond the face of the wall below.

(5) CriLinGJOISTS. {a) Ceiling joists shall be nailed to exterior
walls and to the ends of rafters.

(b) Ends of ceiling joists shall be lapped at least 3 inches and
be fastened either with 3—16d nails or in accordance with the floor
joist requirements under s, Comm 21.22 (4)(a) 1. d.

Note: See the fastener tuble in the Appendix for a nailing schedule for ceiling
joists.

(¢} Where ceiling joists are placed at right angles to the rafters,
the lookout joist or ties shall be fastened to the parallel ceiling
joists or rafters using engineered clips, straps or hangers or the
connection shall be designed through structural analysis.

(6) VALLEY AND HIP RAFTERS. (&) Falley rafters. 1, Where no
bearing is provided under valley rafters at the intersection of 2 roof
arcay, the valley rafters shall be doubled in thickness and shall be
at least 2 inches deeper than the required common rafter to permit
full bearing at the beveled end.

2. Where ridges are provided at different clevations, vertical
support shall be provided for the interior end of the lower ridge
board or ridge beam.

(b) Hip rafters. Where no bearing is provided under hip raf-
ters, the hip rafters shall be of the same thickness as common raf-
ters and shall be at least 2 inches decper than required fo permit
full contact with the jack rafter.

(7} Roor TrRUssEs. (a) Metal plate connected wood roof
frusses shall be designed in accordance with TPI 1 and the NDS
adapted under 5. Comm 20.24.

{b) Truss members shall not be cut, bored or notched, except
as allowed under sub. (8) (d).

{c) If connection is provided to stabilize a non—load bearing
wall, a slotted expansion joint or clip shall be used.

(8} NOTCHING AND BORING. (8} General. 1. Notching and bor-
ing of beams or girders is prohibited unless determined through
structural analysis.
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2. Notching and boring of ceiling joists and rafters shall com-
ply with pars. (b) and (c).
(b) Notching. 1. Notches located in the top or bottom of ceil-
ing joists and rafters are prohibited from all of the following:

a. Having a depth cxcceding /4 the depth of the member.
b, Having a length exceeding /3 the depth of the member,
c. Being located in the middle !/ of the span of the member.

2. Where ceiling joists or rafters are notched at the ends, the
notch may not exceed ¥ the depth of the member.

3. Bird mouth cuts may not exceed /3 the depth of the rafter
unless the seat cut bears fully on the wall plate,

(c) Boring. 1. Holes bored within 2 inches of the top or bottom
of ceiling joists or rafters may not be located in the middle /5 of
the span of the member.

*2. The diameter of a hole may not exceed !/3 the depth of the
member.

3. A hole may not be bored within 2 inches of a notch or
another hole,

4. The distance between adjacent holes may not be less than
the diameter of the larger hole.

(d) Engineered wood products. Notching or boring of engine-
ered wood products shall be done in accordance with the manufac-
turer’s instructions provided those instructions were developed
through structural analysis or product testing,

(9} ROOF SHEATHING, BOARDS AND PLANKING. (a)} Structural
sheathing., The allowable loads and spans for structural sheathing
shall be in accordance with the grade stamp on the panel.

{b) Roof boards. 1. Where the rafter spacing is 24 inches on
center or less, roof boards may be used that have a minimum thick-
ness of */y—inch for solid sheathing and 3/4—inch for spaced sheath-
ing.

2. Where the rafter spacing is greater than 24 inches on center,
roof boards shall be fongue and groove, at least 1.5 inches thick.

{c) Roof planks. 1. Roof planks shall be tongue and groove
or splined and at least 2 inches, nominal, in thickness.

2. Planks shall terminate over beams unless the joints are end
matched.

3. The planks shall be laid so that no continuous line of joints
will oceur except at points of support.

4. Planks shall be nailed or fastened to each beam.

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; amn (3) (a), Register,
January, 1989, No. 397, eff. 2—1-8%; r. and recr. (1), am. (3) {a), Register, March,
1992, No. 435, eff. 4-1-92; r. and recr. (3) (a), Register, November, 1995, No. 479,
eff. 12-1-95; r. and recr. (3) (a) L. and 2. ¢., Register, Junuary, 1999, No., 517, eff.
2-1-99; am. (3) (a) 1. a., Repister, March, 2001, No. 543, eff. 4--1-01; CR 02-077:
1. and recr. (3) (b) Register May 2003 No. 569, eff. 8-1-03; CR 08—043: r. and recr,
Register March 2009 No, 639, eff. 4-1-09.

Comm 21.28 Weather protection for roofs. (1) Gen-
ERAL. (a) All roofs shall be designed and constructed to assure
drainage of water.

{b) All fasteners shall be corrosion resistant.

(2} UNDERLAYMENT FOR SHINGLES. Underlayment consisting
of number 15 asphalt—impregnated felt paper or equivalent or
other type I material that shows no water transmission when tested
in accordance with ASTM D 226 or ASTM D 4869 shall be pro-
vided under shingles.

Mote: Underlayiment materials meeting the requirements of ASTM D [970 meet
the perfonmance requirements of this seetion.

(3} ASPHALT SHINGLES. {a) Gerteral. 1. Shingles that have a
self-sealing adhesive strip shall include a sealant which has an
average bond strength of at least 1.5 pounds per 3.75 inches of
shingle width, at 32°F.

Note: The department will accept results of testing conducted in accordance with
an approved test method for verifying compliance with the scajant aplift resistance
required in this paragraph, Information on the applicable test methad may be
obtained from the department.
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2. Fach shingle package shall be labeled by the manufacturer
to indicate conformance to the applicable ASTM standard for
each type of shingle or the exception in par. ().

3. Shingles shall be installed in accordance with the manufac-
turer’s recommendations.

4. Shingles shall have at least 4 fasteners per strip shingle or
2 fasteners per interfocking shingle, unless the manufacturer has
other specifications.

5. Shingle head lap shall be at least 2 inches, unless the

manufacturcr has other specifications,

Nofe: See s, Comm 20.07 (62) for definitions of shingle terms,

Note; The Residential Asphalt Roofing Manual can be purchased from the
Asphalt Roofing Manufacturers Association at 6000 Executive Boulevard, Suite
201, Rockvifle, Maryland 20852-3803, This manual contains extensive information
on shingles from manufacture through instalfation, inspection and maintenance, It
includes a recommendation that property driven and applied nails are the preferred
fastcning system for asphalt shingles.

Note: Scction Comm 20.04 (2) requires compliance with all paris of this code,
ineluding these roofing provisions, for an alteration to any dwelling that is regulated
under this code.

(b} Organic shingles. Organic asphalt shingles shall conform
to ASTM D 225 and the Class C requirements of ASTM E 108,
and shall pass the wind resistance test of ASTM D 3161.

(c) Fiberglass shingles. Fiberglass asphalt shingles shall con-
form to ASTM D 3462 except that laminated shingles shail have
a tear strength of at least 1450 grams in each ply.

{4) Ice pam prOTECTION. (a) Shingled or shake roofs that
extend over a heated area of a dwelling or attached garage and that
have a slope of 4:12 or less shall be provided with ice dam protec-
tion in the form of sheet metal or a product labeled as meeting the
requirements of ASTM D 1970,

(b) The ice dam protection shall extend at least 30 inches up
the roof slope from the roof edge and at least 12 inches up the roof
slope beyond the inner face of the exterior wall,

{5) OtHER ROOF COVERINGS. All roof coverings not otherwise
addressed in this section shall be installed in accordance with the
manufacturer’s instructions or a national standard recognized by
the department.

{6) REROOFING. New roof coverings may not be installed over
existing roof coverings where any of the following conditions
exist:

{a) The existing roof or roof covering is water—soaked or has
deteriorated such that it is inadequate as a base for additional roof-
ing.

{(by The existing roof is wood shake, slate, clay, cement or
asbestos—cement tile.

(c¢) The existing roof has 2 or more applications of any type of
permanent roof covering,

{7) FLasHING. {a) General. Flashing shall be installed at the
junction of chimneys and reofs, in all valleys, and around all roof
openings.

(b) Flashing of open valleys. 1. Open valleys shall be flashed
with at least No. 28 gauge corrosion—resistant sheet metal, 16
inches wide, or a layer of at least 50—pound roll roofing, 16 inches
wide, placed over a layer of number 15 roofing underlayment.

2. Flashing sections shall be overtapped by at least 4 inches.

(¢} Flashing of closed valleys. Where shingles are laced or
woven over the valley, the valley shalf be flashed with at least one
layer of 50~pound roofing, at least 20 inches wide, over a layer of
number 15 roofing underlayment.

(dy Chimney flashing. 1. Chimneys shall be flashed and count-
er—flashed to a height of at least 6 inches.

2. Chimney crickets or saddles shall be installed where the
upper side of a chimney is more than 30 inches wide on a sloping
roof.

3. The intersection of the cricket and the chimney shall be

flashed and counter—flashed to a height of at least 6 inches.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (7) {a), r. and
recr. Table 21.28-A, Register, January, 1989, No. 397, ¢ff. 2-1-89; am. (1), (5) and




(6), er. (2m) and {6) (1) 3., r. and recr. (4} (c), Register, March, 1992, No. 435, eff,
4—1-92; er. (6) (c), Register, November, 1995, No. 479, eff. 12-1-95; CR 02-077:
1. and reer. (13 {a), renum. (6) (intro) to (¢ to be (6} () to (d} and am. (6) (a) to (¢}
Register May 2003 No. 569, cft. 8-1-03; CR 08-043: r. and recr. Register March
2009 No. 639, 1. 4-1-09.

Subchapter IX — Fireplace Requirements

Comm 21.29 Masonry fireplaces. Masonry fireplaces
shall be constructed of masonry, stone or concrete. Masonry fire-
places shall be supported on foundations of concrete or masonry.
Structural walls shall be at least 8 inches thick. Masonry fire-
places shall conform to the following requirements:

(1) FLuesize. The fireplace flue size shall be based on the type
of flue and the fireplace opening indicated in Table 21.29.

TABLE 21,29
MINIMUM FLUE SIZE FOR MASONRY FIREPLACES

Minimum Cross—Sectional Area

112 of fireplace opening bul not less than 75 square
inches.

144 of fireplace opening but not less than 75 square
inches.

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys
shall extend at least 3 feet above the highest point where the chim-
ney passes through the roof and at least 2 feet higher than any por-
tion of the dwelling within 10 feet of the chimney.

(3) FireBox MATERIALS. The firebox shall be of the preformed
metal fype, at least Y4—inch thick, or listed by a nationally recog-
nized laboratory; or shall be lined with firebrick, at least 2 inches
thick and laid in thin joints of refractory cement. The back and
sidewalls of the firebox, including the lining, shall be at least 8
inches nominally thick masonry, at least 4 inches of which shall
be solid.

{4) LiNTEL. Masonry over the fireplace opening shall be sup-
ported by a lintel of steel or masonry.

{5) Ducts. Warm—air circulating ducts shall be constructed of
masonry or metal,

{5m) RETURN AIR GRILLES. Return air grilles shall not be
located in bathrooms, kitchens, garages, utility spaces or in a con-
fined space defined under s. Comm 23.06 in which a draft diverter
or draft regulator is located.

(6) HeawrTH EXTENSION. {a) Masonry fireplaces shall have a
hearth extension made of noncombustible material.

{b) The structural support for the hearth and hearth extension
shall be a minimum of 4 inches of reinforced concrete,

{c) There shall be no structural framing material within | inch
of the hearth or hearth cxtension in any dircction. Any wooden
forms or supports used during construction shall be removed.

{d) The minimum dimensions of the hearth extension shall be
in accordance with Table 21.29-1.

TABLE 21.29-1
HEARTH EXTENSION DIMENSIONS

Type of Flue
Round

Square or rectanguiar

Fireplace Opening Extension from Fireplace Opening (inches)
(8q. Ft.) Side Front
Less than 6 8 16
6 or Greater 12 20

(7} Dampers. Dampers shall be made of cast iron or at least
No. 12 gauge sheet metal. The area of the damper opening shall
be at least 90% of the required flue area when in the open position.

(8) Hoobs. Metal hoods, used in lieu of a masonry smoke
chamber, shall be constructed of at least No. 19 gauge corrosion—
resistant metal with all seams and connections of smokeproof con-
struction. The hood shall be sloped at an angle of 45° o less from
the vertical and shall extend horizontally at least 6 inches beyond
the firebox limits. Metal hoods shall be kept a mininum of 18
inches from the combustible materials unless approved for
reduced clearances.
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Note: The departmemt will accept dampers and hoads fisted by nafionally recog-
nized Eaboratories.

(8} FLuk LINERS. (a) Flue liners shall be installed in accord-
ance with s. Comm 21.30 (7) and this section.

(b) Fluc lincrs shall start at the top of the fireplace throat and
extend to a point at least 4 inches above the top of the chimney cap.

(¢} Firebrick may be used in the throat of the fireplace as an
inlet to the flue liner.

(10} CLEaNOUT OPENINGS. Fireplaces with ash dumps shall be
provided with cleanout openings at the base. Doors and frames
of the opening shall be made of ferrous materials.

(11) MANTEL SHELVES AND COMBUSTIBLE TRIM. Woodwork or
other combustible materials shall not be placed within 6 inches of
the fireplace opening. Combustible materials located within {2
inches of the fiteplace opening shall not project perpendicularly
more than /g—inch for each inch distance from the opening.

(12) FRAMING AROUND FIREPLACES. Combustible materials
located near fireplaces shall be instatled in accordance with s.
Comm 21.30 (9).

(13) CorseLing. Unless designed through structural analysis,
masonry chimuneys shall not be corbeled from a wall more than 6
inches nor shall a masonry chimney be corbeled from a wall less
than 12 inches in nominal thickness unless it projects cqually on
each side of the wall. The corbeling shall not exceed one—inch
projection for each brick course.

History: Cr. Register, November, 979, No. 287, cff. 6—1-80; am. Register, Feb-
ruary, 1985, No, 350, eff, 3—1—85; am. (6} and Table 21.29-1, Register, January,
1989, No. 397, cff. 2—1-8%; am. (intra.} and (12}, cr. (3m), . wnd recr. (6), Register,
March, 1992, No. 435, eff. 4—1-92; r. (12} and renum. (13} and (14) to be {2} and
(13), Register, January, 1999, No., 517, eff. 2-1-99%; v. and recr. (6) and (9), Register,
March, 2001, Na. 543, eff. 4-1-01.

Comm 21.30 Masonry chimneys. Masonry chimneys
shall conform to the following provisions:

{1} MaTgrRIALS. No masonry chimney shall rest upon wood.
The foundation shall be designed and built in conformity with the
requirements for foundations. Masonry chimney walls shall be at
least 4 inches in nominal thickness. Hollow cored masonry units
may be used to meet the 4 inch nominal thickness requirement.

{2) FLuE size. Chimney flues for appliances shall be at least
equal in arca to that of the area of the connector from the appli-
ance.

{3) MULTIPLE FLUE SEPARATION. When more than one flue is
contained in the same chimney, a masonry separation of at least
4 inches nominal in thickness shall be provided between the indi-
vidual flues. The joints of adjacent flue linings shall be staggered
by at least 7 inches.

(4) CorseLinG., Unless designed through structural analysis,
masonry chimneys shall not be corbeled {rom a wall more than 6
inches nor shaltl a masonry chimney be corbeled from a wall less
than 12 inches in nominal thickness unless it projects equally on
each side of the wall. The corbeling shall not exceed one—inch
projection for each brick course.

{5) INLETS. Inlets to masonry chimneys shall enter the side and
be provided with thimbles. Thimbles shall be at lcast No. 24
manufacturer’s standard gauge (0.024 inch) or 3/y—inch thick,
refractory material. Each chimney shall have an inlet installed at
the time of construction. .

{6) CLEAN-OUT OPENING. Every masonry chimney shall be
provided with a clean—out opening at the base. Such openings
shall be equipped with metal doors and framnes arranged to remain
closed when not in use. Clean—out openings shall be located
below the lowest inlet to the flue.

{7) FLUE LINERS. (a)} Masonry chimneys shall be lined with a
material that will resist corrosion, softening and cracking at tem-
peratures up to 1800°F, such as vitrified clay sewer pipe or mini-
mum %g—inch thick fireclay lining material.

(b) All flue liners shall be laid in a full bed of refractory meortar
or refractory cement.
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{c) Variations in inside and outside dimensions shall not
exceed Y inch for clay flue liners.

(d) There shall be a minimum clearance of a—inch and a maxi-
mum clearance of 1—inch between the flue liner and the chimney
walls,

(e) Unless serving a masonry fireplace under s. Comm 21.29,
flue liners shall commence at the chimney footing.

(8) CuiMwEY cAPS. Chimneys shall be provided with precast
ar cast—in—place concrete chimney caps. Chimmney caps shall have
a minimum thickness of 2 inches, shall slope outwards away from
the flue, and shall provide a one—inch overhang and drip edge on
all sides. A slip joint shall be installed between the flue and the
cap. The slip joint shall be filled with Y—inch felt or similar mate-
rial and shall be caulked with high—temperature caulk or similar
material to prevent water infiltration.

{9) CLEARANCE TO COMBUSTIBLES. (2) The mininmun clear-
ance between combustibles and masonry chimneys which have
any portion located within the exterior wall of the dwelling shall
be 2 inches. The minimum clearance between combustibles and
masonry chimneys which have all parts completely outside the
dwelling, exclusive of soffit or cornice areas, shall be one inch.

{b) Except as required under pars. (¢) and (d}, the clearance
spaces shall remain completely open.

{c) The clearance spaces between chimneys and wood joists,
beams, headers or other structural members shall be fireblocked
at each floor level from chimney footing all the way to the roof
flashing with galvanized steel, at least 26 gage thick or with non-
combustible sheet material.

{d) Noncombustible material shall be used to prevent entry of
debris into the clearance spaces.

History: Cr. Register, February, 1985, No. 350, eff. 3—1-85; am. (8), Register,
March, 1992, No. 435, eff. 4—1-92; r. and recr. (8) and {9); Register, November, 1995,
No. 479, eff. 12—1-95; r. and recy. (7) (a), cr. {7) (d) and (e), and am. (9} (c), Register,
March, 2001, No. 543, cff. 4-1-01; CR 02-077: am. (7) (b} and (d) Register May
2003 No, 569, eft, §-1-03,

Comm 21.32 Factory-built fireplaces. Factory—built
fireplaces consisting of a fire chamber assembly, one or more
chimney sections, a roof assembly and other parts shall be tested
and listed by a nationally recognized testing laboratory.

{1) FIREPLACE ASSEMBLY AND MAINTENANCE, The fireplace
assembly shall be erected and maintained in accordance with the
conditions of the listing.

{a) All joints between the wall or decorative facing material
and the fireplace unit shall be completely sealed, firestopped or
draft—stopped with a noncombustible caulk or equivalent.

(b} Doors installed on factory built fireplaces shall conform
with the terms of the listing and the manufacturers installation
instructions for the fireplace unit,

{2) DisTANCE FROM COMBUSTIBLES. Portions of the manufac-
tured chimney extending through combustible floors or rooffceil-
ing assemblies shall be installed in accordance with the distances
listed on the chimney in order to prevent contact with combustible
materials.

{3) HeArTH EXTENSIONS. Hearth extensions shall be provided
in accordance with the manufacturer’s listing. Where no hearth
extension is specified in the listing, a hearth extension shall be

provided in accordance with s. Comm 21.29 (6).

History: Cr. Register, November, 1979, No. 287, eff, 6—1-80; renum, from Ind
21,30 and r. and recr, (3), Register, February, 1985, No. 350, eff. 3-1-85; cr. (1) {a)
and (bY, am. (3) and Table 21.32-1, Register, January, 1989, No. 397, off. 2-1-89; 1.
and reer. Register, March, 1992, No. 435, cff. 4-1-92.

Subchapter X — Construction in Floodplains

Comm 21.33 Construction in floodplains. (1) Gen-
ERAL. Where dwelling construction is allowed by local zoning
ordinances to take place in floodfringe arcas of floodplains, the
dwelling shall meet the requirements of this subchapter.
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Note: The department of natural resources (DNR) and the federal emergency
management agency (FEMA) also have regulations that apply te consiruction in
floodfringe arcas.

(2) ELEvatiOn. (a) General. Except as provided in pars. (b)
and (c), all dwellings constructed within a floodfringe area shall
be elevated so the lowest floor and all basement floor surfaces are
located at or above the base flood elevation.

(b) Certified floodproof basements. Floodproof basements
may have the top of the basement floor no more than 5 fect below
the base flood elevation provided the basement is designed by a
registered architect or engineer to be watertight and impermeable.
No limitation is placed on the use or occupancy of a certified
floodproof basement by the provisions of this subchapter,

(c) Other enclosed spaces. 1. Enclosed spacecs not meeting the
requirements of par, (b) are allowed at any depth below the base
flood elevation provided the spaces are used only for one or more
of the following purposes:

a. Means of egress.

b. Entrance foyers.

¢, Stairways.

d. Incidental storage of portable or mobile items.

2. Fully enclosed spaces used only for those purposes listed
in subd. I. shall be designed to automatically equalize the hydro-
static pressure on exterior walls by allowing the entry and exit of
floodwaters. Designs for meeting this requirement shall be certi-
fied by a registered architect or engineer or shall meet all of the
following requirements:

a. There shall be at lcast 2 pressure relieving openings and the
openings shall have a total net area of not less than one square inch
for every square foot of enclosed area subject to flooding.

b. The bottom of all openings shall be no more than 12 inches
above grade.

c. Openings may not be cquipped with screens, louvers,
valves or other coverings or devices unless such devices permit
the automatic entry and discharge of floodwaters.

(3) CERTIFICATION OF ELEVATION. A registered land surveyor,
architect or engineer shall certify the actual elevation in relation
to mean sea level of the lowest structural member required to be
elevated by the provisions of this subchapter.

{4) ANcHORAGE. The structural systems of all dwellings shali
be designed, connected and anchored to resist flotation, collapse
or permanent lateral movement due to structural loads and stresses
at the base flood elevation.

(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS.
Electrical and mechanical equipment shall be placed above the
base flood clevation or shall be designed to prevent water contact
with the equipment in case of a flood up to the base flood eleva-
tion,

(6) CONSTRUCTION MATERIALS AND METHODS. All dwellings
constructed in floodplains shall be constructed using materials
and methods designed to minimize flood and water damage.

History: Emerg. cr. off. 5-8-96; cr. Register, February, §997, No. 494, eff.
3—-1-97.

Comm 21.34 Construction in coastal floodplains.
{1) GeNERaL. All dwellings constructed in coastal floodplains
shall be designed by a registered architect or engineer and shall
meet the requirements of this section and s. Comm 21.33.

(2) ELevaTiON. All dwellings constructed in a coastal flood-
plain shall be elevated so the lowest portion of all structural mem-
bers supporting the lowest floor, with tlie exception of mat or raft
foundations, pilings, piling caps, columns, grade beams and brac-
ing, is located at or above the base flood clevation,

(3) ENCLOSURES BELOW BASE FLOOD ELEVATION. Enclosures
below the base flood elevation in a coastal floodplain may not be
used for human occupancy and shall be free of all obstructions,
except for non—loadbearing walls and partitions. Non—loadbear-
ing walls and partitions below base flood elevation shall be con-
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structed to break away without causing any structural damage to
the elevated portion of the dwelling or foundation system due to
the effect of wind loads and water loads acting simultaneously.

{4) Founpations. All dwellings located in a coastal flood-
plain shall be supported and anchored on pilings or columns. The
piling or column shall have adequate soil penetration to resist
combined water and wind loads at the base flood elevation. Piling
or column design shall consider the effect of scour of soil strata,
Mat or raft foundations to support columns may not be used where
soil under the mat or raft is subject to scour or other erosicn from
wave flow conditions.

History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, off.
3-1-497.

Subchapter XI — Installation of Manufactured
Homes

Comm 21.40 Installation standards. (1) (a) The
installation of a manufactured home produced on or after April 1,
2007 shall comply with procedures acceptable to the department,

(b) Acceptable installation procedures shall address all of the
following:

1. Soil mechanics.

. Site preparation,

. Structural support, stabilization and anchorage.
. Setting,

. Ventilation of crawl] spaces.

. Connections, plumbing, electrical, HVAC,

7. Joining of home sections.

Note: Acceptable installation practices can he found through the Sufcty and Build-
ings Division’s websile at www.commerzce.state.wi.us/SB or by contacting the Safety
and Buildings Division at (608) 2649596,

Note: The design and construction of basements and perimeter foundations to sup-
port manufacturcd homes is addressed under subchapter V.

(2} (2) Except as provided in par. {b), the installation of a
manufactured home produced before April [, 2007 shall be
installed in conformance with the requirements in effect at the
time the manufactured home was produced.

{b) The installation of a manufactured home produced before
April 1, 2007 to be installed on piers shall conform to at least all
of the following requirements:

1. No footing may be placed upon unprepared fill material,
topsoil, alluviai soil or mud. All organic matter shall be removed
from the area that will be beneath any footing.

2. The soil bearing capacity shall be determined through test
by a pocket penetrometer or other means of analysis. If the soil
bearing capacity under cach intended pier location is less than
2000 pounds per square foot, piers shall be located in accordance
with the manufacturer’s instructions.

3. The home site shall be graded to permit water to drain from
under the home and away from the home for a minimum of 5 feet
from the home.

4. Bvery pier shall be supported by a footing. Each footing
shall be no less than a nominal 16 inches by 16 inches.

5. Each footing shall consist of one of the following:

a. One nominal 4-inch by 16-inch by 16—inch solid concrete
block or 2 nominal 4-inch by 8—inch by 16—inch solid concrete
blocks. If a single block pier and 2 footing blocks are used, the 2
footing blocks shall be positioned with the joint parallel to the
main frame. If a double block pier and 2 footing blocks arc used,
the 2 footing blocks shall be positioned with the joint either paral-
lel or perpendicular to the main frame.
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b. A 16-inch by 16-inch pad constructed of acrylonitrile—bu-
tadienc—styrene (ABS) having a rated load bearing capacity of not
less than 6000 pounds.

c. An 18-inch diameter hole bored to befow the frost line or
to unfractured bedrock and filled with poured concrete.

d. Any othcr materials and systems approved in advance by
the department.

6. Piers shall be constructed of concrete blocks, manufactured
steel stands or manufactured concrete stands. Manufactured
stands shall be Iabeled for usc as piers for manufactured homes,

7. Piers constructed of single stacked concrete blocks shall be
limited to a height of 36 inches. Piers constructed of concrete
blocks and exceeding 36 inches but less than 80 inches shall be
constructed using double stacked blocks with cach layer opposing
the direction of the layer underneath it. Piers constructed of con-
crete blocks and cxceeding 80 inches shall be constructed using
double blocks laid in concrete mortar with each layer opposing the
direction of the layer underneath it and with each core filled with
concrete and a ¥—inch steel reinforcing rod,

8. All concrete blocks shall be 2-core design, construction
grade blocks having nominal dimensions of at least 8 inches by §
inches by 16 inches. All concrete blocks shall be placed with the
cores open vertically. The concrete block nearest the main frame
of the manufactured home shall be perpendicular to the linear
direction of the frame. No concrete block may contact the main
frame of the home.

9. Alternative materials may be used for pier installations pro-
vided they are approved in advance by the department,

10. Piers shall be placed under the main frame of the chassis
at intervals of not more than 7 feet on—center and no more than 3
feet from the exterior side of cach end wall. The 7-foot spacing
requirernent may be varied as permitted by footing, spacing and
s0il capacity tables provided by the home manufacturer.

11. Piers shall be placed under the bearing points of clear—
span openings of 4 fect or more in center mating walls,

12. Piers shall be plumb and centered under the contact area
at the point of support.

13. a. Each pier shall be capped with a solid concrete block
at least 4 inches thick or a solid wood block having a nominal
thickness of at least 2 inches.

b. The cap shall be the same width and length as the top of the
pier.

¢. The cap shall consist of no more than 2 picces.

d. Two—piece caps shall be positioned with the joint perpen-
dicular to the main frame.

14, Where shims are utilized, wood shims shall be installed
between the pier cap and the frame. Shims shall be driven from
opposing sides and shall be no less than 4 inches by 8 inches,

15. Wood caps and shims shall be at least equal to No. 2 spruce
pine fir having a minimum fiber bending stress rating of 1200 psi.
All wood caps shall be the same species of wood, and all shims
shall be the same species of wood.

16. The combination of a nominal 2-inch solid concrete block
or a nominal 2—inch wood cap plus shims shall not exceed 3 V2
inches.

17. A minimum clearance of 12 inches shall be maintained
beneath the lowest point of the main frame in the arca of any utility
conneciion. A minimum clearance of 12 inches shall also be
maintained under the home for at least 75% of the home. The
remainder of the home may be less than 12 inches above the
ground but may not touch the ground.

History: CR 05-113: cr. Register December 2008 No, 612, eff. 4-i-07; CR
08—043: mn. (2) (b} 13. Register March 200¢ No. 639, off. 4-1-09.
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