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Subchapter I — Scope

Comm 21.01 Scope. The provisions of this chapter shall
apply to the design and construction of all cne— 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-
mentis of this section.

(1) DEsiGN 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 structures shall result
i« system that provides a complete load path capable of transfer-
ring all loads from point of origin through the load-resisting ele-
ments to the foundation.

{a) Dead loads. Every dwelling shall be designed and con-
structed to support the actual weight of all components and mater-
ials. Earth—sheltered dweltings shall be designed and constructed
to support the actizal 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 component area,

TABLE 21.02
Live Load
Component (pounds per sq. ft.)
Floors ...... ..., 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 lvads, Dwelings shall be designed and constructed
to withstand a horizontal and uplift pressure of 20 pounds per
square fool acting over the surface area.

(d) Fasteners. All building components shail be fastened (o
withstand the dead load, live load and wind Ioad.

Note: See the Appendix for a schedule of fasteners that wil be acceptable to the
department for compliance with this subsection. Other fastening methods may be
allowed if engineered under s. Comm 21.02 (3).
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{2) METHODS OF DESIGN. All dwellings shall be designed by
the method of struciural analysis or the method of accepted prac-
tice specified in each part of this code.

Note: See ch. NR 116, rules of the department of nawral resources, for special
requirements relating to buildings Jocated in ficod plain zones. Information regard-
ing the elevation of the regional tlood may be obtained from the local zoning official.

(3) STRUCTURAL STANDARDS, (&) General. Design, constrac-
tion, installation, practice and structural anatysis shall conform to

Figu

the following nationally recognized standards.

(b) Wood. 1. BExcept as provided in subd. 1. 2. 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.
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a. Scction 2.2.5.3, The cumulative effects of short—time
loads, such as snow, shatl be considered in determining duration
of toad. 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 rensed lumber. Reused lumber shall be considered to
have a duration of load factor of 0.50.

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, rafters or joists and may use grade num-
ber | when used for beams, posts or timbers,

(c) Structural steel. The design, [abrication and erection of
stractural steel for buildings shall conform to Specification for
Structural Steel Buildings, Allowable Stress Design 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. ACI Standard 318, “Building Code Requirements for Rein-
forced Concrete”.

2. ACI Standard 318.1, “Building Code Requirements for
Structural Plain Concrete”.

(e} Masonry. 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.

(f) 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 were developed using structural anatysis or load test-
ing.

(g} 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 requires the minimum log diameter to be § inches.

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

History: Cr. Register, November, 1979, No. 287, eff. 6180, r. and recr, (3) (a),
am. (3) {c} and Table 21,02, cr. (3) (¢) 2., Register, February, 1985, No. 350, eff.
3-1~85; cr. (3) (a) 3., am. (3} (b), renum, (3) () to be (3} (d), and am., Register,
MNovember, 1995, No, 479, eff. 12~1-93; renom. and am. (1) (¢) o be (1 {¢) 1., cr.
(1) (c) 2. and 3., am. (3) (d), Register, January, 1999, No. 517, eff. 2-1-99: . (3) (a}
3. and cr. (3) (&), Register, March, 2001, No, 543, eff, 4-I-01; comection in (3) (b}
made under s. £3.93 (2m) (b) 7., Stats., Register, March, 2001, No. 543; CR 02-077:
am, {1) (intre.) and (d) Register May 2003 No. 569, eff. 8-1-03; corrections in (3)
(b) and {d) made under s, 13.93 (2m) (b) 7., Stats., Register May 2003 No. 569; CR
08-043:r. (1) (c) 2. and 3., renum. (1) (c} 1., (3) (a) 10 (e) and (intro,) to be (1) {c),
(3) (b} to (f) and (3) (a) and am. (3) (a) and (e}, am. (3) (title), cr. (3) (b} 3., (e} 1., 2.
and (g}, am, (3) {¢) 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 Ieast 2 exit
doors accessible from the first floor,

(b} Atleast one of the exits shall discharge to grade and may
not go through a parage. This exit may include interior or exterior
stairs,

(c) An additional exit may discharge to an outside balcony that
complies with sub. (10).

(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 exit
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.

(f) 1. First floor levels that do not meet the separation require-
ments under par. (), 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. (e).

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

(g) 1. The exit separation distance required under par, {e) 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) 1. Dwellings consisting of no more than a first floor with
a maximum {loor area of 400 square feet and a loft area not
exceeding half of the first floor area, shail be provided with at least
one exit door leading directly to the exterior and at least one egress
window that complies 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) EXITS FROM THE SECOND FLOOR. (a) At least 2 exits shall
be provided from the second floor. One of the exits shall be a stair-
way or ramp and lead to the first floor or discharge to grade. "The
second exit may be via a stairway or ramp which discharges to

_grade or may discharge te 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 second exit from the floor.

(c) Where the second foor is the lowest floor level in a dwell-
ing unit, as in an up—and—-down doplex, 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 {loor
shall be provided with at least 2 exits 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
areas on a third fleor 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 af least one egress window mecting the require-
ments of sub. (6) in the habitable area.

(¢} A second stairway or ramp 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
13R or NFPA 13D.

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

{4) Ex1rs 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) Atleast one stairway or ladder exit shall be provided to the
floor below for a loft, 400 square feet or less, in area.
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(5) EX17sFROM BASEMENTS AND GROUND FLOORS. (a) 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 o the exterior of the dwelling.

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

(b) Basements and ground floors used for sleeping. 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 exil 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 instalied
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 Y2—inch.

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

(c) 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. Comm
21.04.

(e} 1. Anegress window with any point of clear opening below
adjacent grade shalt be provided with an areaway in accordance
with this section.

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. 1f the bottom of the areaway is more than 46 inches below
adjacent grade or the top of the areaway enclosure, the arcaway
shall be provided with a ladder or at least one additional step to aid
egress. Steps used to comply with this section are exempt from
the requirements of s, 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 least
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 October 2009 No. 646
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d. Ladder rungs shall have a maximum risc 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 EXITRNG. (a) Doors used for exiting from
a dwelling shall meet the following dimensions:

1. At least one exit door shall be 4 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 Jeast 76 inches high.

4. Where sliding doors are used as 2 required exit, the clear
opening shall be at least 30 inches wide and be at least 76 inches
high.

{b)y 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 naturalty 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 requircments:

[. 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 area,

{9) SpLIT LEVEL DWELLINGS. In determining the exit require-
ment in a splif 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. 6180, r. and recr. Register,
February, 1985, No. 350, eff, 3-1-85; emerg. am, {1) (b}, (2} and {5) (b} 2., eff.
5-7-85;r. (1) (b), renum. (1) (a) to be (1), am. (2}, (7) and (8), 1. and rece. (5) 1o (6),
cr. (6} and (10) to (12), Repister, Jameary, 1989, No_ 397, eff. 2-1-8Y%; am. (3) and
(7}, r. and recr, (10) and (11), Register, Macch, 1992, No, 435, eff. 4-1-92; am. (8),
r. and reer. {10) (a), Register, November, 1995, No. 479, eff. 12-1-95; am. (6m} (b}
1. and 2., . (6m) (b) 3., Register, January, 1999, No. 517, eff. 2-1-9%; r. and recr. (1),
(5}, (7) and (8), am, (2) (b}, 1. (6), renum, (6m) to be (6) and r. and recr. (6) (d) and
(e) as renum., Register, March, 2001, No, 543, eff. 4—1-01; reprinted to correct print-
ing error in {6) (e} 2., Repister September 2001 No. 549; CR 02-077: am. {1} (a), {5)
(a) (intre.) and (10) (b). r. and rece. (}) (e}, cr. (1) (£} to (h}, Register May 2003 No.
569, eff. 8~1-03; CR 03-097: am, (1} (b) 1., Register November 2004 No. 587, eff.
1-1-05; CR 08-043: am. (titke) and (1) (b), . and recr. (3) and {7), renum. (6) (e) 5,
and (10} to (12) 10 he (6) (2) 5. a. and (8) to (L0}, cr. (0} (e} 5. b. to d.. 1. (&) and (9}
Register March 2009 No, 639, eff. 4-1-09; correction in (2) (a) made under s. 13.92
(4} {b) 7., Stas., Register March 2009 No, 639,

Comm 21.035 Interior circulation. (1) Docrs AND
OPENINGS. All doors and openings to the following areas shali be
at feast 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 (c), all entrances
into common use¢ areas.

(b} At least 509 of the bedrooms.

(c} 1. At least one full bathroom, including doors or openings
(o a sink, toilet and tub or shower. If this bathroom is accessible
only through a bedroom, the bedroom door 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 meeting the requirements under this section shall be
on the first floor.

Note: This section does not requive a fufl bathreom on the first floor.

(2) HaLiways. (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%2 inches and no part of the register may be more
than 38 inches 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
cach side.

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

(3) Krrcimens. (a) There shall be at least 30 inches of ciear-
ance between a wall, a permanently—instalted 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.

Mote: See ICC/ANST A117.1 chapter 10 for more guidelines relasing o doors and
accessible routes, Under that standard, doors must be at Jeast B0-inches in height and
provide a minimum et clear opening of 31%—incheas in width in order to provide
accessibility for peopie with disabilities.

History: CR 08-043: cx. Register March 2009 No, 639, eff, 4-1--08.

Comm 21.04 Stairways and elevated areas.
(1) Score. (a) Genreral, 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:

1. 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) DErans, (a) Width. 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 verticatly
from tread to tread.

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

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

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

2. ‘Spiral staircase treads.” Spiral staircase treads shall have
a minimum tread depth of 7 inches from nosing to nosing mea-
sured at a point 12 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 each 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 equal 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 winder tread
may be placed between reclangular 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 equal 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) Headreom. 1. Stairways shall be provided with a mini-
mum headroom clearance of 76 inches measured vertically from
a line parallel to the nosing of the treads to the ceiling, soffit or any
overhead obstruction directly above that line.

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} Uniformiry. 1. Within a stairway flight, the greatest tread
depth may not exceed the smallest tread depth by more than 3/
inch and (he 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).

(&) Open risers, Slairways with open risers shall be con-
structed to 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 & planar surface that is free of lips or protrusions
that could present a tripping hazard.

(3) HANDRAILS AND GUARDRAILS. () General. 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 all 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 guardrail on a stairway.

3. a. Except 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.

¢. Rope, cable or similar materials used in handrail or guard-
rail 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 supports could be simple cable stays that offer
vertical support to the rope or cable span, Structural posts must be supplied to provide
the rail with the minimum 200 pound load resisiance, as well as to resist the fensile
loads 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 guardrail infill 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
safcty glazing.

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

(b) Handrails. 1. ‘Height." Handrails shat] be located at least
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
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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 1% 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 @ 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 makimum of 4%2
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 fruncated 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 6% inches with a maxi-
mum cross sectional dimension of 27/g inches,

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

Note; See 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.

¢. A handrail may terminate at an intermediate 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.

(c) Guardrails. 1. ‘Application.’ a. All openings between
floors, and open sides of landings, platforms, balconies or porches
that are more than 24 inches above grade or a floor shall be pro-
tected with guardrails.

b. The requirements under subd. 1. a. apply where insect
screens are the only means of enclosure 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 Guardraiis 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 sphere with a diameter of 4 inches or
larger.

(4) LanDmGs. (a) Irz!e:mea‘m!e 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 shatl 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) Landings af the top and base of stairs. A level landing shall
be provided at the 1op 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 inferior stairs of 1 or 2 risers regardicss of the direction of
swing.

¢. 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 fioor elevation and shall have a length of at least 36 inches in
the direction of travel out of the dwelling.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February, 1983, No. 350, eff. 3-1-85; am. (intro.), r. and recr. (1) (c), renum. (3) (£}
to Comm 21.042, Register, January, 1989, No, 397, eff. 2-1-89; . and recr. (intro.)
and (3} {c}, an. {1) (a), (2) (a) and (¢} 2. and (3) {a), cr, (2) (¢} 6., March, 1992, No.
4335, eft. 4-1-92; r. and recr., Register, November, 1993, No, 479, eff, 12—E-95; am.
(1) () 1. and (d), renum. (2) {intro.) to (b) to be (2) (a) to (¢) and am. (&), £. (2) (b)
(intro.), Register, February, 1997, No, 494, eff, 3197, reprinted to restore dropped
copy, Register, March, 1997, No. 493; 1. (1), renum. {intro.) to be (1) and am,, renum.
(2) and (3) to be {3) and {4), cr. (2) and £. and recr. (4) (2}, Registes, March, 2001 No,
543, eff. 4-1-01; CR 02-077: am. (2) (b} L., (&) 1. and (3) (a), ct. (2) {fyand (3) ©
3., v and recr. (3) (b) 3., renum. (4) () to be {4) (¢} 1. (intro.), a. to ¢. and 2. and am.
{4) (c) 1. (intro.) and 2. Register May 2003, No. 569, eff. 8-1-03; CR 03-097; am,
(2) (f), (3) (a) 3., and {c} 3. Repister November 2004 No. 587, eff. 1-1-05; CR
08-043: 1. and recr. (1), am. (2} (c} 2., 3. b. and {e) ., ct. (D) (e} 3.c., 4. ¢, (£), (B)
{a)3.c,4.b,c,{c) 1. b. and ., renum. (3) (a) 4. and(c)l mbe(3)(a)4 a. and (¢)
La ReglsterMarch 2009 No. 639 eff. 4-1-0%.

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

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

(2) TREAD OR RUNGS. (a} 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 rise Minimum Tread
{degrees) (inches) (inches)
41610 484 8 9
greater than 48.4 to 55.0 9 8
greater than 55.0 to 61.4 i 7
greater than 61,4 10 67.4 11 [}
greater than 67.4 10 71.6 12 57
greater than 71.6 ta 75,9 12 4
greater than 75,9 to 80.5 12 3
greater than 80,5 to 90 12 2

(b) Rungs may only be used for ladders with a pitch range of
75° t0 90°. Rungs shall be at feast 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) WitH, The width of the ladder shall be a minimum of 20
inches wide and a maximum of 30 inches wide.

(5) HanDRrALLS, (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.

(c) Open handrails shall be provided with intermediate rails or
an ornamenial 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 44 inches.

(e) 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 paraliel to the
slope of a 90° ladder shall be provided. A passage way clearance
of at least 36 inches paratlel 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 shall be at least
6 feet 4 inches measured from the leading edge of the tread or
rung.

History: Renum,. from Comm 21.04 (3) {f), ct. (intro.), Register, January, 1989,
No. 397, eff. 2-1-89; arn. (6) (b}, Register, November, 1995, No. 479, eff. 12-1-95;
am. (3) (&) and (c), Register, January, 1999, No, 517, eff, 2-1-98,

Comm 21.045 Ramps. (1} GeweraL. Every exterior or
interior ramp which leads to or from an exit shall comply with the
requirements of {his section.

Note: See ICC/ANSI A117.1 chapter 5 for more guidelines relating to the design
and construction of an accessible ramp. Under that standard, ramps along an accessi-
ble route for people with disabilities should have a slope of not more than 1-foot of
fise in 12-feet of ran and should have handrails on both sides of the ramp.

{2) SropE. Ramps shall not have a pradient greater than [ in
8 or one foot of rise in 8 feet 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} SurrAcE AND WIDTH. Ramps shall have a slip resistant sur-
face and shall have a minimum widlh of 36 inches measured
between handrails.

(4) HanorAIS. Handrails shall be provided on all open sides
of ramps. Every ramp that overcomes a change in elevation of
more than § inches shall be provided with at lcast 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 rampé shall have the area below the handrail
protected by intermediate rails or an omamental 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 1Y% inches.

{5) Lanpings. 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 feast 3
feet in the direction of travel.

History: Cr. Repister, Janvary, 1989, No. 397, eff, 2-1-89; am. (3) (intro.}, Regis-
ter, March, 1992, Ne. 435, eff. 4-1-92; am. (3) (¢), Register, November, 1995, No,
479, eff. 12-1-95; am, (3) (b), Register, Janvary, 1999, No. 517, eff. 2-1-99; CR
03-097: am. (3) (c) Register November 2004 No, 587, eff. I—1-05; CR 08-043;
renum, {intra.) and (1} to {45 to be (1) to (5) and 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 fromn adjoining
areas through glazed openings, lonvers or other approved meth-
ods. Door openings into adjoining areas may not be used to satisfy
this requirement,

Comm 21.08

(2) VENTILATION. (a8} Natural ventilation. Natural ventilation
shall be provided to all habitable 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 lien 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 while the roors is occupied. Infiliration may
not be considered as make—up air for balancing purposes,

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

(3) SAFETYGLASS. Except as provided in par, {e), glazing shall
consist of safety glass meeting the requirements of CPSC 16 CFR,
Part 1201 when installed in any of the following tocations:

(4) In any sidelight or glazing adjacent to a door that mects 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 floor.

3. The plane of the glazing is within 30 degrees 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.

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

{d) Within 4 feet vertically of the {loor and 3 feet horizontally
of the nosing of the top or bottom trcad 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 Comenission requires safety glass for
glazing in internat and external deors, includeng storm doors and patio doors, as well
as for the tub or shower enclosures themselves. These federal rules, contained in 16
CFR, subchapter B, part 1204, apply in addition to any state rules or statuies.

Note: (flass blocks are consideted 10 be masonry products and are regulated under
the ACI 530 standard adepted under s. Comm 20.24. They are not required to be
safety glazing,

History: Cr. Register, November, 1974, No. 287, eff, 6--1--80; 1. and recr. {1} and
(2), Register, February, 1985, No. 350, eff. 3-1-85; 1. and recr, (3) and (4), Register,
July, 1986, No. 367, eff, I-1-87; am. (4, Register, January, 1989, No. 197, eif,
2-1-89;am. (2) (@), (4 and (5}, Register, March, 1992, No. 435, eff. 4-1-92; an. (2)
(a}, Register, November, 1995, No. 479, eff. 12~1-95; am. (3), . and recr: (4) and (3),
Register, January, 1999, No, 517, eff, 2-1-99; CR 02-077: am. (1) (a} and (5) (b)
Register May 2003 No. 569, eff, 8-1-03; CR 08-043: am. (tide), 1. (3) and (4), renum.
{3) to be (3) and am. (3) (intzo.), 1. 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 teast 50% of the room’s floor area has a ceil-
ing height of at least 7 feet. Beams and girders or other projections
shall not project more than 8 inches below the required ceiling
height.

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

Comm 21.07 Attic and crawl space access.
(1) Armic. Attics with 150 or more square feet of area 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 frarning 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 electrical systems may be required under chs. Comm
8287, Plumbing Cede or chi. Comm 186, Iilecirical Code, Volume 2.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am, Register,
March, 1992, No. 435, eff, 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) FIRE SEPARATION. Dwelling 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: Ohjects® - Construction®?

Detached garage or accessory  Less than 5 feet  3/4-hour wall?
building on sume propesty 1/3-hour door or window>

Another dwelling on same Less than 5 feet  3/4-hour wailt
property 1/3~hour door or wiadow*

Detached garage, accessory 5 to 10 feet 3/4-hour watl?
huilding, or other dwelling on No requirement on open-
same property ngs

Detached garage, accessory More than 10 No requirements
building, or ather dwelling on ~ feet
same property

Property Lines Less than 3 feet  3/4—hour wall
1#3-hour doer or window
Property Lines 3 feet or more No Requirements
Zero Lot Line None Follow sab. (2) (d)
requirements

'Bistance shall be measured perpendicular from wall 1o well or property line,
ignoring overhangs.

2 Fire rated construction shall protect the dwelling from an exterior fire source.

3 Fire rated construction may be in either facing wail.

+ Fire rated construction shall be in both facing wals.

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

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

4. One layer of %g—~inch Type X gypsum drywalt shall be used
on the garage side of the separation wall or ceiling.

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

¢. Two layers of Ya—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 shatl
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 Y,g-inch
with joints backed by either solid wood or another layer of drywall
such that the joints are staggered.

Note: 1/20-inch is approximalely the thickness of a U.S. dime.

3. Vertical separations between an attached 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 attached 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 c. 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-resislive rating of 20
minutes. The test to determine the 20-minute rating is not
required to include the hose stream portion of the test.

Note: Acceptable tests for five 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) Other 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.
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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 ¢losed
position when not in use.

(2) DWELLING UNIT SEPARATION. (&) General. 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) Attic 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 onits 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.

{c) 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 2¢
minutes. The test to determine the 20-minute rating is not
required to include the hose stream postion of the test,

(d) Walls. Walls in the dwelling unit separation shall be pro-
tected by not less than one layer of *g—inch Type X gypsum wall-
beard or 2 layers of Y2—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 *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} 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. 3/g—inch wood structural panel.
b. Yo—inch gypsum board.

(3) PeneRATIONS. (8) Dwcts. 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 feet 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) Elecrrical and plumbing components. Penetrations of a
required separation by electrical and plumbing 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: Cc Register, November, 1979, No. 287, ¢ff. 6-1-80; . and recr, Register,
Febroary, 1985, No. 350, eff. 3-1-85; cr. (Lm), am. (2), (5) (c) and Table, Register,
Tanuary, 1989, No. 397, eff. 2-1-89; am, (2), (4) and (5) (a) (imtro,), renum. (5) (&)
anil (c) to be (5) (c) and (d) and am, (5) {d), cr. {3) (b) and (), (6), Register, March,
1992, No. 435, eff. 4-1-92; 1. (3) (a), {5) (d), renum. (3) (b} and (c}, (5) () to be (3)
(a) and {b), (5) (d), am. (5) (a) (intro.), (6}, L. (6) {c) to (¢), Repister, November, 1995,
No. 479, eff. 12-1-95; r. and recr. {5) and (6} (b), am. (6} (c) and (d}, r. (6) {e) and
cr. (7), Register, January, 1999, No. 517, eff. 2-1-99; 1. (1) to (4), renum. (5) to (7}
to he (13 1o {3), and cr. {2) (), Register, Mazch, 200, No, 543, eff. 4—1-01; comrec-
tions in {2) (¢) and (d) were made under s, £3.93 (2m) (b) 7., Stats., Register, March,
2001, No. 543; CR 02-077: am. (1) (a} 1. and (2) (n} to (c) Register May 2003 No.,
569, eff. 8-1-03; CR 08-043: am. (1} (intro.) and Table, r. (1) (a) 4. and (2) (e), renum.
(1) (), (2) {b), (&) and (d) to be (1) (c) ., (2) (), (d) and (e) and am. (2) (d), er. (1}
(c) 2., {2) (b} and (f), r. and recr. (1) (d) 1. and (2) (a) Register March 2009 No. 639,
eff. 4—1-09; correction in Table 21.08 made under 5. 13.92 (1) (b} 7., Stats,, Register
Mareh 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 fireplaces at ceiting and floor level.

{2) FIREBLOCKING MATER1ALS. 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 ¥—inch nominal plywood or wood struc-
tural panel with any joints backed with the same material.

(d) One thickness of Y2—inch gypsum wallboard, face nailed or
face screwed to solid wood, with any joints backed with the same
material,

(e) Fiberglass or mineral wool batt insulation may be used if
both of the following conditions arc met:

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

2. The batt shall be installed 1o fill the entire thickness of the
opening or stud cavity.

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

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

History: Cr. Register, March, 2001, No. 543, eff. 4-1-01; CR 02-077; am. (1) (b
Register May 2003 No. 569, eff, 8-1--03.

Comm 21.09 Smoke detectors. (1) A listed and
labeled multiple-station smoke afarm with batiery backup shall
be installed in all of the following locations:

{(a) An alarm shail 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
in an exit path from any sleeping room.

(¢) On floor levels that do not contain a sleeping area, an alarm
shall be installed in a common area on each floor level,

Note: Section 50.033 (2), Stats,, requires the instaitation of a compiete fow volt-
age, interconnected or radio—transmitting smoke deteciion system ia alt community—
based residential facilities including those having 8 or fewer beds,

Note: Section 101.645 (3), Stats., requires the owner of a dwelling to install a fune-
tional smoke detector in the basement of the dwelling and on ench floor level except
the attic or storage area of each dwelling unit. The oecupant of such a dwelling unit
shall maintain any smoke detector in that unit, exeept that if any occupant who is not
the gwner, or any state, county, city, village or town officer, agent or employee
charged under statute or municipal erdinance with powers or daties involving inspec-
tion of real or personal property, gives written notice to the owner that the smoke
detector is not functionai the owner shall provide, within 5 days after receipt of that
notice, any maintenance necessary to make that smoke detector functional.

Note: Section 101.745 (4), Stats., reguires the manufacturer of a manufactured
building to install a functional smoke detector in the basement of the dwelling and
on each floor level except the attic or storage area of each dwelling unit.

(2) (a) Except for dwellings with no electrical service, smoke
detectors required by this section shall be continuously powered
by the house electrical service, and shall be interconnected so that
activation of cne detector will cause activation of all detectors.

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

(8) For family living units with one or more communicating
split levels or open adjacent levels with less than 5 feet of separa-
tion between levels, one smoke detector on the upper level shall
sulfice 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 alarms 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 two required exits are separated by a
continuous wall, a smoke detector shall be placed on each side of
the watl within 21 feet of each exit.

History: Cr. Register, Novernber, 1979, No. 287, eff. 6-1-80; . and recr, Register,
February, 1985, No. 350, eff. 3-1-85; r. and recr. 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, Novernber, 1995, No, 479, eff.
12-1-95;1. and recr. (1), r. (2), renum. (3} and (4) to be (2} and (3), and cr. {4) and
(5), Register, March, 2001, No. 543, eft. 4-1-0}; CR 08—-043; am. (1) (b} and (3).
renun. (2) tobe (2) (a) and am,, er. (2) (b) and (6) Register March 2009 No, 639, eff,
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 installed, the design, installa-
tion, testing and maintenance shall follow the requirements of
NFPA 13D,

(2) Limited area dwelling systems are allowed.

Note: Sees. Comm 82.40 (3) (¢) of the Wisconsin Uniform Plumbing Code for
requirements for multi-purpose piping systems. These systems attach fire sprinkler
heads te the dwelling’s potable waler piping system.

Note: Chapter 143, Stats., requires automatic fire sprinkler systems, on dedicated
water supply systems, to be installed by a bicensed sprinkfer fitter.

History: CR 08-(43: cr. Register March 2009 No. 619, eff. 4-1-09.

Comm 21.097 Carbon monoxide alarms. (1) (a)
Listed and labeled carbon monoxide alarms with battery secon-
dary power supplies shall be installed and maintained in dwellings
to be wtilized 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. (2) Except as provided in par, (b), the owner
of a residential building shall instal] a carbon monoxide detector in all of the follow-
ing places not later than the date specified under par. (c):

1. In the basement of the building if the baserment has a fuel-burming appliance.

2. Within 15 feet of each sleeping area of a unit that has a fuel-burning appliance.

3. Within 15 feet of each slecping area of a unit that is immediately adjacent to a
unit that has a fuel-buraing appliance,

4. Ineach room that has a fuel-burning appliance and that is not used as a sleeping
area. A carban monoxide detector shalt be installed wrder this subdivision not more
thar 75 feet from the fuel-burning appliance.

5. Ineach hallway leading from a unit that has a fuel-burning appliance, in a loca-
tion that is withia 75 feet from the unit, except that, if there is no electrical outlet
within this distance, the owner shall place the carbon monoxide detector at the closest
available electrical outlet in the hallway.

(b) If aunit is not part of a multivnil building, the owner of the residential building
need not install more than one carbon monoxide detector in the unit.

(c) L. Exceptas provided uader subd. 2., the owner of a residential building shalt
comply with the requirements of this subsection before the building is occupied.

2. ‘The owner of a residential building shatl comply with the requirements of this
subsection not later thar April 1, 2010, if construction of the building was initiated
before October 1, 2008, or if the department approved the plans for the construction
of the building under s, 101,12, Stuts.. before October 1, 2008,

(d) Any carbon menoxide detector that bears an Underwriters Laboratories, Inc.,
fisting mask or similar mark from an independent product safety certification orga-
nization satisfies the requirements of this subsection.

(e} The ownez shall install every carben monexide detector required by this sub-
section according to the directions and specifications of the manufacturer of the car-
bon menoxide detector.

(3} MAINTENANCE REQUEREMENTS. () ‘The owner of & residential building shall
reasonably maintain every carbon monoxide detector in the residential building in the
manner specified in the instructions for the carbon monoxide detector. :

(h) Anoccupant of a unit in a residentiat building may give the owrer of the resi-
dential building written notice that a carbon monoxide detector in the residential
buiiding is nct functional or has besn removed by a person ather than the occupant.
The owrer of the residential building shall repair or replace the norfunctional or
missing carbon monoxide detector within 5 days after receipt of the natice.

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

1. A false alarm from a carbon menoxide detector if the carbon monoxide detector
was reasonably maintained by the owner of the residential building.

2. 'The failure of a carbon moroxide detector to operate properly if that failure was
the tesult of mpering with, or removal or destrsction of, the carbon monoxide detec-
tor by u person other than the owner or the result of a faulty alarm that was reasonably
maintained by the owner as requited under par. {a).

(b) In this section:

Register Gctober 2009 No. 646




Comm 21.097

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, furnaces, boilers, water heaters, heat-
ers, fireplaces and stoves.

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

Note: Section DHS 195.03 (20) reads: “Tourist rooming house” means all lodging
places and tourist cabins and cottages, other than hotels and motels, in which slecping
accommodations are offered for pay to tourists or transisnts. It does mot include pri-
vate boarding or rooming houses not accommodating tourists or fransients, or bed and
breakfast establishments regulated under ch. DHS 197.

(2) Carbon monoxide alarms shall be wired (o 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., shatl
apply to those units located on the same floor level.

{6) Pursnant 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 (8), Stats., reads:

(8) PeNALTIES. (@) If the departmient of commerce or the department of healtth and
family services determines afler an inspection of a building under this section or s.
25474 (1g) that the owner of the building has violated sub. (2) or (3), the respective
department shall issue an order requiring the person to comvect the violation within
5 days or within such shorter period as the respective department determines is neces-
sary to protect public health and safety, If the person does not correct the violation
within the timne required, he or she shall forteit $50 for each day of violation oceurring
after the date on which the respective depariment finds that the violation was not car-
recled,

(b) I a person is charged with more than one violation of sub. (2) or (3) arising
out of an inspection of a building owned by that person, those violations shall be
counted as a single violation for the purpose of deiermining the amount of a forfeimre
under par. (a).

(c) Whoever violates sub. (4) is subject to the following penalties:

1. For a first offense, the person may be fined not more thaa $10,000 or imprisoned
for not more than 9 nonths, or both,

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

History: EmRQ826: emerg, cr. eff. 10-1-08; CR 08-085: cr. Register May
2009 No. 641, eff. 6-1-09; renumbered under s, 13.92 (4) (b) 1. and corrections
LIHI) (b) 2. and (6) made under s. 13.92 (4) (b) 7., Stats., Register May 2009 No.

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

(a) 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 lecations shall be as required
under sub. {1):

(a) Resting directly upoi; - . :mbedded in earth.

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

1. The joists or sleepers are prolected 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 requirements
under s. Comm 22.38 (1) (a) between the joists or sleepers and the
soil below.

Note: This sitwation couid occur with a fioor over a crawl space or when a floor
is ndded over o patic deck or a garage slab.

(¢) Floor joists exterior {0 the dwelling that are within 18
inches above exlerior grade, unless protected with a moisture bar-
rier.

Note: Acceptable moisture barriers for this application include %4-inch exterior
preservative—treated plywood, or ice dam protection material listed as meeting the
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requirements of ASTM D 1970 or vapor retarder material, provided they are pro-
tected from physical and UV light damage.

(d) Girders that span directly over and within 12 inches of
earth.

(e} Sills and rim joists that rest on conerete or masonry and are
also below grade or within 8 inches above final exterior grade.

() Siding and sheathing in contact with concrete, 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 ¥ inch on the top, sides and ends.

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

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

(i) Any structral 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
shall be a naturally durable and decay—resistant species.

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

(4) All pressure-treaied 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 guality of the product.

Note: Heartwood of redwood, cypress, black walnut, 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, nedwood, and eastern red
cedar are considered by the department o 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 (.5 inch or
greater,

2. The fastener is made of stainkess 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 fastencr is made of stee} 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: “Zinc plated,” "zine coated,” “chrome plated,” etc., fasteners do not neces-
sarily comply with either 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, zinc corrodes rapidly in the pres-
ence of plain steel. Zine corrodes much more rapidly in the presence of stainless steel,

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

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; & ad veer. Registes,
February, 1985, No. 350, eff. 3—~1-85; am. (1) (b) and (3), Register, January, 1989,
No, 397, eff, 2-1-89; r. and recr, (1) (intro.} and {(b), am, {1) {N), renum, {3} (inro.}
to be (3) (a), cr. (3) (b), Register, March, 1992, No. 435, eff, d—t-92; am, (1) {a), (b},
(3}, cr. (1) (g), Register, November, 1995, No. 479, eff. 12-1-95; . (1) and (2), rerum.
(3} 10 be {4), and cr. (1)to (3}, Register, March, 200f, No. 543, eff. 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 recr. (2} (1) and ¢h), . (2} (2) and {4) (b), rentm. (2) (¢} 1o (f} and
(4} {a}10 be (2) (d} to (g} and (4) and am. (2) (e), () 1. and (g), er. {2} (¢}, (k) and (5)
Register March 2009 No, 639, eff. 4-1-09; correction in (2) (a) 3. made under s, 13,92
(4} (b) 7., Stats., Register March 2009 No. 639,

Comm 21.11 Foam plastic. (1) () General, Foam plas-
tic insulation shall have a flame—spread rating of 75 or less and a
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smoke—developed rating of 450 or less when tested in accordance
with ASTM E-84.

{b) Thermal barrier. Except as provided in par. (c). foam plas-
tic insulation shall be separated from the interior of the dwelling
by one of the following thermal barriers:

1. Y—inch gypsum wallboard.

2. Ya~inch nominal weod structural panel.
3. ¥~inch sawn lumber with tongue—and—groove or lap
joints.

4. 1-inch of masonry or concrete.

5. A product or materiat shown by an independent laboratory
to Hmit the temperature rise on the unexposed surface to 250°F for
15 minutes when tested in accordance with ASTM E-119,

6. For doors only, sheet metal with a2 minimum thickness of
26 standard steel gauge or aluminum with a minimum thickness
of 0.032 inch.
Naote: Number 26 standard steel gauge is approximately equal to 0,01 8—inch.
(<) Exemptions from thermal barrier requiremens, The follow-
ing applications of foam plastic do not require a thermal barrier;
1. On overhead garage doors.

2. In the box sill 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-nse applications.

Note: See s. Comm 22.04 {2) for requirements for protecting foam plastic on the
exierior of a dwelling.

History: Cr, Registez, November, 1979, No, 287, eff. 6-1-80; am. (1) (b), Regis-
ter, January, 1989, No, 397, eff. 2-1-89; r. and reer: (1) intro.), am. {1) (a), renum.
(1} (b) and (c) to he (1} ) and (d) and am. (1) (c), ct. {1) (b, Register, March, 1992,
Mo. 435, eff. 4-1-92; am. (1) (d}, (2), Repister, November, 1995, No, 479, eff,
12-1-95;r. and recr, Register, 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 I8,

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

Sabchapter 1II — Excavations

Comm 21.12 Grade. The finished grade of the soil shall
slope away from the dwelling at a rate of at least Ya—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.
Register May 2003 No. 569, eff. 8-1-03.

Comm 21,128 Erosion control and sediment con-
trol. (1) GeNERAL. (2} Where land disturbing constriction activ-
ity is to occur ercsion and sediment control practices shall he
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 propetties.

{(b) Land disturbing construction activities, except those activ-
ilies necessary to implement erosion or sediment confrol 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 control practices shall be maintained
until the disturbed areas are stabilized. A disturbed area shall be
considered stabilized by vegetation when a perennial cover has
been established with a density of at least 70%.

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

Note: Listed practices can be found through the Safety and Ruildings Division
website al www.commerce.state.wi.us/SB or by centacting the Safety and Buildings
Division at (608} 266~3151.

(2) MANDATED PRACTICES. Specific practices at each site
where land disturbing construction activity is to oceur shall be uti-
lized to prevent or reduce alt of the following:
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(a) The deposition of soil from being tracked onto streets by
vehicles.

(b) The discharge of sediment from disturbed areas into on~
site storm water inlets,

(c) 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.

(&) The discharge of sediment by dewatering activities.

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

{3) ContrOL STANDARDS. 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
loam, loam, sandy clay loam, 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 Joad
in storm water runoff from the site on an average annual basis as
compared with no sediment or erosion controls for the site where
Iess than one acre of land disturbing construction activity is to
occur,

Note: See appendix for further explanatory material regarding compliance solu-
tions for 80 and 40% reductions.

(4} SomLossaNALysis, Potential soil loss shall be determined
using an engineer analytical modeling acceptable to the depart-
ment.

Note: The Revised Universal Soil Loss Equation 1T is an example of an acceplable
model to determine soil loss.

(5) MoNITORING. (2} The owner or owner’s agent shall check
the eresion and sediment control practices for maintenance needs
at all the following intervals until the site 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 (o be the total amount
of rainfall recorded in any continuous 24 hour period.

3. Atall intervals cited on the erosion and sediment control
plan,

(b) The owner or owner’s agent shall maintain a monitoring
record when the land disturbing construction activity involves one
OF INOTE ACTes.

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

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

2. A description of the maintenance conducled (o repair or
replace erosion and sediment control practices.

(6) MAINTENANCE, (2) 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 Naturat 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—site 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 ente public
ways.

(b) 1. Except as required in subd. 2., the owner or owner’s
agent shall complete repair or replacement of erosion and sedi-
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ment control practices as necessary within 48 hours of an interval
specified under sub. (5).

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 replace the practices.

Note: See Appendix for further explanatory material.

History: Cr. Repister, September, 1992, No, 441, efl, 12~-1-92; am, (1) (b), Regis-
ter, November, 1995, No. 479, eff. 12—1-95; am. (1) (a), renusm. (3} (b) f0 {e) to be
(13 (e) to (f) and am. (c), cr. (1) {b}, Register, February, 1997, Ne. 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.
Register December 2006 No, 612, eff. 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 Tfurther explanatory material.
History: CR 05-113: cr. Register December 2006 No. 612, eff, 4-1-07,

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

(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. (a) FExcavations less than 12 feet in depth. If the
excavation is made to a depth of 12 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 necessary
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, 6-1-80.

Comm 21.14 Excavations for foolings and founda-
tions. (1) EXCAVATIONS BELOW FOOTINGS AND FOUNDATIONS, No
excavation shall be made below the footing and foundation unless
provisions are 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, Novembet, 1979, No. 287, eff. 6-1-80.

Subchapter IV — Footings

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

(b) The loads for determining the footing size shall inciude the
weight of the live Toad, 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
bearing capacity of the soil.

(e) Structures supported on floating slabs or similar shallow
foundations may not be physically attached to structures that are
suppotted 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 footings 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 Ieast 8 inches
nominal. Footing placed in unstable soil shall be formed. Lintels
may be used in place of continnous footings when there is a
change in footing elevation.

Note: Unstable soil includes soils that are unable o sepport themselves at a 9¢
depree angle for 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 mea-
sure at least 12 inches nominat.

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

(d) Chimney and fireplace footings. Footing for chimneys or
tireplaces shall extend af least 4 inches on each side of the chim-
ney or fireplace. 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 structural system
designed to transmit and safely distribute the loads to the soil.
Fooftings shall be sized to not exceed the allowable material stres-
ses. The bearing area 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) Sol-BEARING CAPACITY. No footing or foundation shall be
placed on soil with & 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 soil identification.

Note: The depariment will accepl the soil-bearing values [or the types of soil
tisted in the foltowing table:

Type of soil PSF
1. Wet, soft clay; very loose silty silty cbay ... ... ool S 2,000
2. Loose, fine sand; medium clay; loose sandy clay seils .......... 2,000
3. Stff clay; firm inorganie silt ..o i 3,000
4. Medium (firm) sand; foosc sandy gravel; firm sandy clay soils;

harddryclay ... ... 4,000
5. Dense sand and gravel; very compact mixture of clay. sand and

BEAVE] L et ey 6,000
B.ROCK ..ot i e e e e 12,000

(a) Minimum soil—bearing values. If 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 decompaosition of organic material in landfifl sites established for the
disposal of organic wastes may produce odorous, toxic and explosive concentrations
of gas which may seep into buildings through storm sewers and similar underground
ptilities unless provisions are taken to release the gases 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. (13 (), Register, March, 1992, No. 435,
eff. 4-1-92; am. (}) (), Register, November, 1995, No. 479, eff. 12-1-95; am. (1)
(e), Register, March, 2001, No, 543, eff, 4-1-01; CR 08-043; renunn, {intro,}, {1) and
(2) to be (1}, {2) and (3} and am. (1), (2) (b) and (e), cx. (1) (e) Register March 2009
No. 639, eff. 4-1-09. '

Comm 21.16 Frost protection. (1) GeneraL. (2)
Excepl 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) Exceprions. (a} Frost protected shallow foundations shall
be designed in accordance with ASCE-32 as adopted in Table
Comm 20.24-5.

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

(c) 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 1.5 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: See Appendix for further information.

History: Cr. Register, November, 1979, No. 287, eff. 6~1-80; am. (intro.), Regis-
ter, February, 1985, No. 350, eff. 3—1-85; reaum. (intro.) and (1) to be (1) and (2) and
am. {2} (d), cr. (2) (&), Register, January, 1989, No. 397, eff, 2-1-89; am. (1), Register,
November, 1995, No. 479, eff. 12-1-95; correction in (2} (e) made under s. 13,93

(2m) (h} 7., Stats., Register, March, 2001, No. 543; CR 08-043: r. and recr. Register
March 2009 No. 639, eff. 4-1-09,

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED.
(a) New construction. 1. 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 bottom of the footing.

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

a. The drain tilc 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.

e. A pump or other means of discharging water to grade,

(b) Optional systems. 1. If acomplete drain tile or pipe system
is not required by natural conditions under par. (2) 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 include a sump pit, a crock or natural means
of drainage to daylight.

(2) OrTIONAL SYSTEMS. (a) New construction. 1. For new
dwelling construetion, 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 an 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) MATGRIAL. AND INSTALLATION REQUIREMENTS FOR
REQUIRED 8YSTEMS. (a) 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.

{¢) Mamifaciured drainage systems. Manufactured drainage
systems not meeting the requirements of this section shall be sub-
mitted to the department for review and approval prior to installa-
tiom.

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 aliowed under subd. 1. b., the top of (he tile
or pipe shall be at or betow 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 interier
of the foundation only and it shall be placed directly under the
floor.

Note: This sitwation will commonly occur with a watk—out basement,

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

3. Drain tile or pipe shalt have open scams, joints or perfora-
tions to allow water fo 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 aggre-
gate that meets alt of the following criteria:

a. 100% of the aggregate shall pass a [—inch sieve.

b. 90-100% of the aggregate shall pass a %4—inch sieve.
c. 0-55% of the aggregate shall pass a 3/g—inch sieve,
d. 0-5% of the aggrepate shall pass a #8 sieve.

Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch.
Note: These specifications encompass aggregate sizes #6 and #67 per ASTM stan-
dard C 33, Of the two sizes, #6 {s 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.

c. 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-
brane or fabric that prevents soil 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 lginch per foot leading
to the sump pit. The remaining drain tiles or pipe shall be level or
graded downward to the line leading (o the sump pit.

(¢} Drain tile or pipe discharge. 1. Drain tiles or pipe shall be
connecied to the sump pit.

2. The sump pit shall discharge to naturat 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 pertinent section of the plumbing code:

Comm 82.36 (8) SUMPS ANDTUMPS. (3) Srmps, 1. ‘General’ All storm building
subdrains shall discharge into a2 sump, the contents of which shall be automatically
lifted and discharged. dispersed or used in accordance with sub. (4).

2. “Construction and installation’. a. Exeept as provided in subd. 2. ¢. and d., an
inferior sump shatt have a rim extending at feast one inch above the floor immediately
adjacent to the sump.

b. A sump shall have a removable cover of sutficient strength for anticipated loads.

¢. Where a sump is installed i an cxterior meter pit or elevator pit, the rim may
be tevel with the floor.

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

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

Nute: See Appendix A-82.30 (11) (d) for material reprinted from s, NR 812.08,

4, “Size’. Fxcept as recommended by the pumgp manufacturer, the size of each
sump shall be no smaller than 16 inches in diameter at the top, 14 inches in diameter
al the botiom, and 22 inches in depth,

(b} Pumps. 1. *Size.” The pump shall be of a capacity appropriate for the antici-
pated use.

2, ‘Discharge piping.’ a. Where a pump discharges inte a storm drain system, a
check valve shalt be installed.

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

History: Cr. Register, November, 197%, No. 287, ¢ff. 6-1-80; r. and recr. Register,
February, 1985, No, 350, eff, 3~1--85; r. and reer. (3} (a) 3. and (4), Register, May,
1988, No. 389, eff. 6-1-88; am, (2) (f), Repister, Junnary, 1989, No. 397, eff, 2-1-89;
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r. and recr, {4) (c) 3., Register, August, £991, No. 428, eff. 9-1-91; cr, (5}, Repister,
darch, 1992, Na. 435, eff. 4-1-92; . and recr. Register, Jannary, 1999, No. 517, eff.
2-1-99; am. (3) (d) 4., Register, March, 2001, No. 543, eff, 4--1-01; CR 03—097: um.
(1) (b) 1., (2} (a) L., and (3) (a) Register November 2004 No. 587, eff, 1-1-05; CR.
08-043: am. (1) (a) 2. and (b) 2., renum. {3) (d) .10 4., 5. and 6. to be (3) (d) 2. t0
5. 6.8 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 at 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 stractural
analysis.

3. Anchor bolts. a. Structural steel anchor bolts, at least ¥
inch in diameter, embedded at least 7 inches into the [concrete or]
grouled 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
bolt to the plate or sill.

¢. When vertical~reinforcing steel is provided in masonry
construction, as required under sub. (3), the location requircments
under 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,

(&) Floor framing. 1. Floor framing shall be fastencd to the
sifl 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: Per s. Comm 21.22 (1}, sill plates are not required on foundation walis of
poured conceete or or masoary walls with mortar— or grout-filled cores or on
masonry walls with a solid block top course,

2. a. Where the floor framing is paraliel 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
center.

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) Soil lateral load. Unless designed through structural analy-
sis, soil lateral loads shafl be determined from Table 21.18-A.,
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TABLE 2L18-A
SOIL LATERAL LOAD

Comm 21.18

TABLE 21.18-B
CONCRETE WALL THICKNESSES

Design
Lateral Soil
Load® PSF
Unified Soil  per Foot of

Deseription of Backfill Material® Classification Depth

Well graded, clean pravels; gravel-sand mixes GwW ko
Poerly graded clean gravets; pravel-sand . GP 306
mixes
Silty gravels, pooriy graded gravel-sand GM 40¢
mixes
Clayey gravels, poorly graded gravel-and- GC 45¢
clay mixes
Yell-graded, clean sands; gravelly sand mixes SwW 3¢
Poorty 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-SC 454
Clayey sands, peorly graded sand—clay mixes sC 604
Inarganic silts and clayey silts ‘ ML 454
Mixture of inorganic silt and clay ML-CL 60d
Inorganic clays of low to mediwm plasticity CL. 6od
Organic silts and silt clays, low plasticity OL b
Inorganic clayey silts, elastic silis MH 604
Inorganic clays of high plasticity CH b
Organic clays and silty clays OH b

"Design lateral soil Ipads are given for moist conditions for the specified soils at
their optimum densities. Actual field conditions shall govern. Submerged or sat-
uraled soil pressures shall include the weight of the buoyaet soil plus the hydro-
static loads,

"Unsuitable as backfill material.

For relatively rigid walls, as when braced by floors, the design laterat soil load
shall be increased for sand and gravet type soils to 60 psf per foot of depth. Base-

ment walls extending not mere than 8 feet below grade and supporting flexible
fleor systems are not considered relatively rigid walls.

dFor relatively rigit walls, as when braced by floors, the design lateral load shall be
increased for silt and clay type soils te 100 psf per foot of depth. Basernent walls
exiending not more than & feet below prade and supporting flexible floor sysiems
are not considered relatively rigid walls,

£Sail classes are in accordance with the Unified Soil Classification System, ASTM
D2487, and design lateral loads are fer moist soil conditions without hydrostatic
pressure,

(2) CONCRETE FOUNDATION WALLS. (a) General struciitral
requirements. Except as provided in par. (b), unless designed
through structural analysis, the minimum thickness of concrete
foundation walls 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.

(bY Equalized 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: Sec s. Comun 21,15 (1) {¢) for trench footing requirements.

Maximum Height of Unbal-

Nominal anced Fill' for Material of
‘Fhickiress Wall Being Supported
Type of Conerete (inches) (Wood frame — feet)
3000 psi 8 8
Unreinforced conceete 1] 9
122 10
14 115

WUnbalanced fill is (he difference in elevation between the outside prade and the
basement {lcor.

2The maximum height of unbalanced fill for a 1 2-inch thick plain concrete wail
may be increased to 12 feet provided the wall is constructed of concrete with a
minimum compressive value of 6,000 psi at 28 days.

(3) MASONRY FOUNPATION WALLS. (8} Dampproofing. 1.
Except as allowed nnder subd. 3., masonry block foundation walls
shall be ceated with a layer of minimum /g—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 exterior 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 a minimum rate of 3
pounds per square yard.

c. A layer of minimum Yg—~inch thick structural surface bond-
ing material labeled as complying with ASTM C887.
Note: The ASTM C887 standard is entitled, “Standard Specification for Pack-
aged, Dry, Combined Materials for Surface Bonding Mortar.”
d. A waterproofing treatment applied in accordance with the
manufaciurer’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 masenry block foundation walls is not required
where a layer of minimom Ys~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 watls shall be constructed
in accordance with ACI 530.1 and the following requirements:

[. The minimum thickness of unreinforced masenry 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 sipports.
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TABLE 21.18-C
PLAIN MASONRY FOUNDATION WALLSY

WISCONSIN ADMINISTRATIVE-CODE

TABLE 21.18-Ebscd

10 OR 12 IN, REINFORCED MASONRY FOUNDATION WALLS
WHERE d == 6.75 in.®

30

Yertical reinforcement

Soil classes and Jateral soil lond? (psf per foot
below exterior grade)

Maxi GM, GC, §M, | SC, MH, ML-

Wall Heightof | GW, GP,5W SM-SC and CL and inor-

Height | unbalanced | 80d SP soils ML soils ganic CL soils
(Fi—in) | backfill (1 30 45 60

7-8 4 (or Tess) #4 at 56" o.e. #4 at56” o.c. #4 at 56" a.c.

5 #4a156" oc. | #4at56" o, | #4at56” oc.

6 #hat 56" 0. | #dard8” oc, | #ardd” o

7 #4at36” oc. | #5at56" oc. | #5atd)” oc.

Minimum nominal wall thickness (inches)
Soil classes and fateral soil lond? {psf per foot
below exterior grade
Depth of SC, MH,
Maxi bal GM, GC, ME-CL and
R | vebalenced |y Gpsw | sM,SM-SC | inorganic CL
Height height and 8P soils | and ML soils soils
(ft=in) () M 45 60
7-8 4 (or less) 8 8 8
5 g 10 10
6 10 12 10 {solid™)
7 12 10 (sokid?) 12 {solid®)
8-4 4 (or Tess) 8 g 8
5 8 10 12
6 3 12 12 {solid?)
7 12 12 (solid") Note ¢
8 10 (solidby 12 (solid?) Nole ¢
9-1 4 {or less) 8 8 8
5 8 10 12
[ 12 12 12 (soliah)
7 12 (solidb) 12 (solid?) Note ¢
8 12 (sotidP) Nete ¢ Note ¢
9 Note ¢ Note ¢ Nole ¢

84 4 (or less) #4 a1 56" o.c. #4at 56" o.c. | #4at 56” o,
#4 at 56" o.c. #4 at56” o.c. | #4at4R” oc.
#4a156" oc. | #4ard8” ac. | #5ar56" o,
#idatd8” oc, | #4at32” oc. | #6at 56" oc.
#5a56" o.c. | #5at40” oc. | #7at56” oc.

00~ Ch LA

AFor design lateral scils, see 5. Comm 21.18 (1} {e). Soil classes are in accordance
with the Unified Soil Ctassification System and design lateral soil toads are for
moist soil conditions without hydrostatic pressure,

b Solid grouted hollow units.

© An analysis in compliance with ACT 530 or reinfurcement in accordance with
Table 21.18-D, 2§.18-E or 21.18-¥ is required,

4 Mortar shall be Type M or § and masonry shall be Jaid in running bond.

2. Reinforced masonry walls shall be reinforced in accord-
ance with the requirements of Tables 21.18-D, 21.18-FE or
21.18-F Vertical reinforcement shall be provided on each side of

any opening and at intervals indicated in the appropriate table.
TABLE 21.18-Dbd

8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d > 5in®

9-1 4 (or less) #4 at 56" 0.c. #4a156” o.c. #4 at 56" o.c.
#dat 56" oc, | # 56" oc. | #dat48” o
#4ar 56" oc. | #4ard0” 0c. | #at32” oc,
#4at40” oc. | #5a148”" 0. | #6aL48” o.c.
fid at 312" 0.0, | #6a148” o, | #4at16” oc.
#5at40” oc. | #6 w40 oc. | #7acdDd” o

OG0~ Y LA

aFor desiga Jateral soil Joads, see s, Comm 21.18 (1) (e). Soil classes are in accord-
ance with the Unified Seil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure.

b Provisions for this table are based on construction requirenients specified in s.
Comm 21,18 {3) (b).

< For alternatéive reinforcement, see 5. Comm 21.18 (3) (b).

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

¢ The specified Jocation of the reinforcement shall egual or exceed the effective
depth distance, d, measared from the face of the soil side of the wall 1o the center
of vertical reinforcement.

TABLE 21.18-Fb-<d
12 IN, REINFORCED MASONRY FOUNDATION WALIJS WHEREd >

8.75in,2

Vertical reinforcement

Soil classes and kateral soil load?® {psf per foot
below exterior grade)

Vertical reinforcement

Soil classes and lateral soil load® (psk per fout
below exterior grade)

Maxi- €M, GC,8M, | MICCLoand Maxi SC, MH
mum ] 3 > — an 4x1- — 1) )
Wall Height of | GW, GP,SW | SM-SCand | inerganic CL mum GM, GC, SM, | ML-CLand
Height | unbalanced and SP soils ML soils soils Wall Height of GW, GP, S.w SM-SC .“"d Inorganic CL
(ft=in) | backfill {ft) 30 45 60 Height unbulfmced and gll; soils MIZ‘EOIIS sgss
T-8 | 4forless) | #Eard8 oc. | #ad8” oc. | Fhardd” o, (ft-iny | backfili (ft)
5 #iatd8” o0, | #dar48” oc. | #4atd0” oc 7-8 4 {or less) #Mar72%0c | #MaT2"0e | #Hat 72" oc.
6 #hard8” oe. | #52148” oc. | #5atd0” o, 5 #at72”oc. | #at72” oc | #dat72¥ o
7 #4a140" o.c. | #Satd0" 0. | #6atd8Y o, 6 #4at72"oc. | #4at6d” oc | #atdd’oc
B 4(arless) | #4atds” oo | #Mat48 oc | #atds” oo, ! Hat72 oc | Miatdd"oc. | #5a36" oc.
5 #4atd8” oc. | #4atd8” oc. | #4atdd” oc 84 4 {or Jess) #4at 72" o.c. #a72”oc | #Mar72” ok,
6 #4 at 487 o,c. #5at 48" o.c, #5 at 40” o.c. 5 #4at 727 o.c. #at72” oc. #4 at 12° o.c.
7 #5a148” o, | #6ac48” o,c. | #6atdd” oc, 6 #at72”oc. | #at56"oc. | #5at 72" 0.
[ #5atd0” a.c. | #60a640” ac. | #7at 40" o.c. g ﬁi at gg:: 0. 1;:2 at gg:: 0.c. 34 at 3%:’ 0.c.
at o.c. at 0., 5 at 407 o.c.
9-1 4 (or fess) W at 487 oc. #4 ae 48" a.c, #4 atdB” ac. 9-1 4 for less) #dat72” oc. | #4at72” ac. #4 at 72”7 o.c.
5 #4 at48” o.c. #4acd48” oc. | #5at48” oc. 5 #dat72”oc. | #4at72" oc, | #dat6d” oc.
6 #4 a1 48" o.c. #5ac 48" o.c. | #6at48” oc. 6 #4at 72" o.c. #4al56" oc. | #5ar64” oc.
7 45 at 48" o.c, #6atd8” o,c, | #7atd8” o, 7 #4at56” oc. | #4atd0" oc. | #6at64” oc.
8 #5atd0” o.c. | #7at48” o.c. | #8at48” oc. 3 #dard0” oc. | #6at64” o | #6at48” o,
9 #6 a1 40" o.c. #8 at 48" o.c. | #8 at 32" oc. 9 #35aL56" oc. | #7172 0c. | #6ard0” o,

aTor design lateral soil loads, see 5. Comm 21,18 (1) (€). Soil ctasses are in accord-
ance with the Unified Soil Classification System and design lateral soil Toads ae
for moist soil 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 (33 {b).

& Mortar shall be Type M or § and masonry shal! be laid in running bond.

©The specified lecation of the reinforcement shall equat or exceed the effective
depth distance, d, measured from the face of the soil side of the wal? to the center
of vertical reinforcement,
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AFor design lateral soil Joads, see s, Comm 21,18 (1} (e). Seil classes are in accord-
ance with the Unified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure.

b Provisions for this table are based on construction requirements specified in s.
Comm 21,18 {3} (b),

¢ For aliernative reinforcemen, see 5. Conum 21.18 (3) (b).

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

© The specified location of the reinforcement shatl equal or exceed the effective
depth distance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement.
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3. Vertical reinforcement shail have a mininum yield strength
of 60,000 psi.

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

5. Inlieu 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 reinforcememn
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 FOUNDATIONS. Wood foundations shall be designed
and constructed in accordance with the standard adopted in Table
20.24-2.

Note: The department will accept Permanent Wootd Foundations Design and Con-
struetion Guide pablished hy the Southern Forest Products Association through the
Scuthern Pine Council, as complying with this standard. The Design and Construc-
tien Guide requires a 3.5 inch thick floor slab if a poured concrete floor slab is used.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; arn. (3) (iniro), Reg-
ister, February, 1985, No. 350, eff. 3-1-85; cr. (2) {¢) to (e}, r. and recr. Tables C and
D, r (3) () 2, renum. (3) ¢a) 1. 1o be (a), Register, January, 1989, No. 397, eff.
2-1-89; am, (intro.}, {2) (b), {3) {b) and Table 21.18-D>. cr. Table 21,18, r. (2) (c),
renum. (2} {d) and (e) to be (2) (¢) and (d), Repister, March, 1992, No. 435, eff.
4-1-92;venum. (1) to {3) to be (2) to (4), and am, {3) {b}, (4) (intro.) and (b), Table
21,18-A, 7. {intre.) and Table 21.18, cr. (1), (3) {e), Register, November, 1995, No.
479, eff, 12-1-95; am (2), Register, January, 1999, No. 517, eff. 2-1-99; r. and recr,
(1) (b), {3}, Tables 21.18-C and D, am. (2) (a), r. Table 21.18-B, renum. Table
21.18~A to be Table 21,18-B and cr. (1) (¢), (d), Tables 21,18-A, E and F. Register
March 2001 No, 543, off, 4-1-01; CR 02-077: 1. (1) (¢} 1., renum. (1) {(d) to be (1)
(e, cr. (1) (d), am. (4) (intre.), (b) and Tables 21.18-A, C aad F Register May 2003
No. 569, eff. 8-1-03; CR 08-043: am. (1) (d) 2. b. and Tables 2].18—Cto E cr. {2)
(a) (title) and (b} (titte), r. and recr. (3) (a) and (4) Register March 2009 No, 639, ff,
4-1-09.

Subchapter VI — Floors

Comm 21.19 Floor design. Floors shall support all dead
loads plus the minimum unit live loads as set forth in 5. Comm
21.02. The live loads shall be applied to act vertically and uni-
formly to each square foot of horizontal floor area. Basemenis
shall be provided with wood or concrete or similar type floors that
comply with s, Comm 21,20 or 21,205,

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; 1. and recr., Regis-
ter, March, 1992, No. 435, eff. 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 ptaced on sand or gravel soils, the
base course may be omitted unless drain tile is installed. If drain
lile is installed, the requirements of s. Comm 21,17 shall be met.

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; am. Registes, Janu-
;51'3.’E 1359, No. 397, eff. 2-1-89; 1. and recr. Register, January, 1999, No, 517, eff.

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

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

(2} ConriGuraTiON. 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 to 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 into an interior floor drain Ihat complies with
the requirements of ch. Comm 82.

Comm 21.22

Note: See 5. Comm 82.34 for floor drain requirements.
History: Cr. Register, November, 1995, No. 479, eff, 12-1-95; CR 02-077; 1. 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 5. Comm 21,18 (4),

History: Cr. Register, January, 1989, No, 397, eff. 2-1-89; am. Register, fanuary,
1999, No. 517, eff, 2-1-99; correction made under s, 13,93 (2m) {b) 7., Stats., Regis-
ter, March, 2001, No. 543; CR 02-077: r. and recr. Register May 2003 No. 569, eff.

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, eff, 6--1-80; r. and recr. Register,
March, 1992, Ne. 435, eff. 4-1-92.

Comm 21.22 Wood frame floors. Unless designed
through structural analysis, wood frame floors shall comply with
the following requirements:

{1} FLoor J015TS. (a) General. E. Floor joists shall comply
with the structural requirements and Five 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.%8 (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 hlock top
course masonry, the sill plate shall be fastened to the foundation.

(d) Floor joists on masonry walls with open top course, 1.
Where 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 masonry walls with an open
lop course, the minimum width of an individual piece making up
the sill plate shall be at least 5.5 inches.

Note: A sill plate can be made of multiple picces to achicve the full width.

{2) Froor TRUSSES. Metal plate connected wood floor 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 28.22-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 shall be fastened to each other to transfer
herizontal loads across the joint. Beams shall also be fastened to
the posts with framing anchors, angle clips, or equivalent.

(c) Where intermediate beams are 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 ali
coluinns 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 supports the beam on the hottom and allows for the throngh-con-
nection of fasteners into the side of the beam.

(4) BEARING AND END CONFIGURATION. (a} Sawn lumber. 1.
‘Joists.” 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}2—inches measured from the end of the
Joisl.

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.

¢. 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 {loor 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 comumon nails or the ends shatl 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 bave 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 producis 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) NoOTCHING 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 U4 the depth
of the joist, shall not have a length exceeding U4 the joist depth nor
be located in the middle /5 of the span of the joist.

2. Where floor joists are notched on the ends, the notch shall
not exceed ¥ 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 15 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-
tarer’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 parallel 1o the main floor framing system.
Joist overhangs that are extenstons of, and parallel to, the main
floor framing system may extend beyond the depth of the joist
without structurat analysis provided they meet all of the following
conditions;

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

2. a. The overhang supports a uniform toad limited 1o 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 feet.

Note: The tributary 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 main 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:

1. 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 cantilever 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 eave over-
hang.

(d) All overhangs longer than the depth of the supporting joist
that do not meet all of the conditions under par. (b) or (¢) shall be
designed through structurat analysis.

{7) FLooRr opENmNGS. 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 suppotted by joist hangers or
framing anchors, unfess the ends are suppoerted on a partition or
beam. Tail joists (joists which frame into headers) more than 8
feet long shail be supported on metal framing anchors or on ledger
strips of at least 2 inches by 2 inches nominal.
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(8) FLOOR SHEATHING, BOARDS AND PLANKS. (a) Plywood
sheathing. Plywood sheathing used for floors shall be limited to
the allowable loads and spans shown in Table 21,22-B,

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

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

(e) Planks, Planks shall be tonguc 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 fo each beam.

(2} BRIDGING. (a) Sawn limber. 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 1,

(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 PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TO SUPPORTS!

Plywood Thickness Maximum span’®
Span Rating? (in inches) (in inches)
32-’]6 15‘,'32, 1,2! S]B 165
g 1939, 508,304, Ty 2045
Wiy B33, 315, s 24

I'These valves apply to C-D, C~C, and Struciaral I and U grades only. Spans
shall be limited to values shown because of possible effect of concentrated
Foads.

2Span Rating appears on all panels in the construction grades listed in footote
1,

3Plywood edges shalt have approved tongue and groove joints or shall be
supporied with blocking, unless Yi—inch minimum thickuess underlayment or
1%: inches of approved cellular or lightweight concrete is installed or finished
floor is 213;~inch wood strip. Allowable uniform load based on deflection of
L1260 of span is 165 pounds per square foat,

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

SMay be 24 inches if 23/5,-inch woad strip flooting is installed at right angles to
joists, .

TABLE 21.22-D
MINIMUM THICKNESS FOR PLY WOOD COMBINATION
SUBFLOOR-UNDERLAYMENT. PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR TO

SUPPORTSL?
Maximumn Support Spacing?
16" o.c. 207 o.c. 24" v.c.
Plywood Panel Panel Panel
Species Thickness  Thickness  Thicknoess
Plywood Grade Group {inches) (inches) (inches)
Sanded 1 T Sty ETN
exterior type &3 Slg 3, A
4 3 s ]

Underlayment C-C Al Groups APA Rated Sheathing and APA Rated
Plugged Stard— Sturd-I-Floor shall be installed consis-
I-Floor! teat with their rating.

TSpans shall be limited to values shown, based on possible effect of concen-
trated loads,

2Unsupported edges shall be tongue and groove or blocked except where
Ya—inch underlayment or Sfn-inch finish fioor is used.

YUnderlayment, C-C Plugged, sanded exterior type: allowable uniform load
based on deflection of L/360 span for spans 24 inches or less is 125 psf; and
for spans 48 inches, 65 pst.

4The department will accept subflaor underfayment panels such as Squrd—
I-Floor which meet the requivements of APA manufacturing specifications for
Sturd—T-Fioor panels.

Comm 21.24

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

Joist Spacing

(inches) Perpendicular to Joist Diagonal to Joist
24 iy 3,
16 Sty 5lg

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1} and cx, (1m),
Register, February, 1985, No. 350, eff. 3-1~85: renum, (8} (c) and (d) to be (&) )y
and (e) and am. (8) (d), renum, Table 21.22-A and D to be Tabte 21,22 Al and E, cr.
(8) (o), Table 21.22 A2, r. and recr. Tables 21.22 B and C, Register, January, 1989,
No, 397, eff. 2-1-89; am, {2), (4), (5), (6) and (9), 1. and recr. Table 21.22-A7, Regis-
ter, March, 1992, No, 435, eff. 4-1-92; am. (5} (b) and cr. (5) (c), Table 21.22-A1,
t. Table 21.22—-A, Register, November, 1995, No. 479, eff, 12—-1-95; 1. and recr, (9),
Regpister, January, 1999, No. 517, eff. 2-1-99: r. and recr. {1m), (4), and (5) (b), Repis-
ter, March, 2001, No. 543, eff. 4—1-01; CR 02-077: am. (5) (b} 1., r. and rect. (6) Reg-
ister May 2003 No. 569, eff, 8-1-03; CR 08—043: 1. and reer, (1), r. (1m), (8) (b) and
Table 21.22-C, renum. {3) {intra.), (a) and (b} to be (3) (a), (b) and {c), cr. (3) (d) Reg-
ister March 2009 No. 639, eff. 4-1-09.

Comm 21.225 Decks. Decks attached (o 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) (9;

(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, Ne, 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) Horzontal WIND LOAD. Walls shall be designed to with-
stand a horizomtal 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 shielding cffect of other buildings.

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

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

(2) Durma consTRUCTION. During construction, wall cavity
insulation may not be installed until a water—resistant 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 waler—resistant cavering for a wall is foam
sheathing with permanently taped joints.

{3) FLASHING. (a) Corrosion—resistant flashing shall be
installed in the exterior wall to prevent water from 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 minirmum 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 shall
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-
lion 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. At built—in gutters.

Mote: See s. Cornm 21.26 (3) for additional flashing requirements with masonry

cavity walls and s. Conun 21.28 (7) for additional flashing requirements with roofing.

(4) WATER-RESISTIVE BARRIER REQUIREMENTS. (a) General.
1. Exterior 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 bamiers installed per the manufactur-
er’s instructions, #15 or greater asphall—saturated felts that comply with ASTM D 226
for type 1 felt and exteuded foam sheathing, with permanently taped joints. Duct tape
or similar will not result in a permanenily 1aped joinl.

2. Structural products with an integral water—resistive barrier

may be approved by the department as a complete assembly.

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

Note: Spray--applied waler-resistive barriers may not be compatible with foam
plastic insulation.

(¢) 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 waler—resistance rating determined in
accordance with ASTM 12779, AATCC 127 or CCMC 07102,
Note: Asphalt—saturated felt or “tar paper” is not a polymeric—based house wrap.
Note: For more information on the water—iesistance tests and their results, see the
Tnternational Code Council Evaluation Services Acceptance Criteria AC 38.
2. Spray—applied water—resistive barriers shall be approved
under the International Code Council Evaluation Services.
Note: For approval criteria, see ICC-ES acceptance criteria AC 212 or saccessor
documient,
(d) Application. 1. Horizontal seams in sheet or strip material
shalf be overlapped such that the upper layer extends over the
lower layer af 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. :

(e) Penetrations. 1. Penetrations caused by fasteners ol 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 (han % inch shatl 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. Registcr,
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: amn. (2), rerum. {3) (¢} to be (3) (d), cr. (3} {c) and {4) Reg-
ister March 2009 No. 639, off. 4-1-09.

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

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

Note: See Appeadix for acceptable nailing schedule.

Note: See s, Comm 21.10 for requirements on treating wood for decay and termite
resistance.

Register October 2009 No. 646

WISCONSIN ADMINISTRATIVE CODE 36

{2) Top PLATES. (a) General. Except as allowed under subd.
3., top plates shall be provided and configured as follows:

1. 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 gaupe is approximately 0036 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
s. Comm 21.02.

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

2. A continuous header, consisting of two 2—inch members set
on edge, may be used in liew 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.

(a) 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 shatl
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. or 2. or 3.

1. Headers 3 feet or less in length shall 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 each end by the single
common stud and a shoulder stud.

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

(4) NotcuING. Notching and boring of columns or posts is
prohibited unless designed through structural analysis. Studs
shall not be cut or hored more than 1/3the depth of the stud, unless
the stud is reinforced.

(5) ParTiTIONS. Load-bearing partitions shall be placed over
heams, girders, or other load—bearing pariitions. Load—bearing
partitions running at right angles to the joists shall not be offset
{rom the main girder or walls more than the depth of the joist
unless the joists are designed 16 carry the load.

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

2, Posts and columns shall bear directly over the middle 13
of a footing. -

3. Posts and colomns 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 columns shall have a stecl bear-
ing plate affixed to one or both ends to distribute any applied loads
and to prevent fiber crushing of any structural member being sup-
ported. '

(c} Steel posts or columns. Steel posts or columns shall be
sized according to one of the following methods:

1. Manufactored columns shall follow the manufacturer's

testing and listing.

Comm 21.25

21.25-E.

3. Columns made of steel stock, not meeting the requirements
of subd. l.or 2., shall follow & nationally accepted design specifi-
cation or the size shall be determined through structural analysis
or load testing.

(d) Wood pousts or colwmns, Wood posts or columns shall be
sized according Lo Table 21.25-F or the size shall be determined
throungh stractural analysis or load testing.

2. Columns made solely of steel pipe stock shall follow Table

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

Bearing Walls Nonbearing Walls
Maximim
spacing when Maximuom Maximum
Laterally supporting spacing when spacing when Maximum spacing
unsupported roof and supporting one  supportingtwo  when sapporting Laterally
Stud Size stud height? ceiling onty floor, roof and floors, roof and one fleor only unsuppotted stud Maximnm
(inches) (Feot} (inches) ceiling (inches) ceiling (inches) {inches) height? (feet) spaciog {inches)
2x 3P ~ ~ - - - 10 i6
2x4 10 24 16 - 24 14 24
Ixd 10 24 24 16 24 14 24
2x5 10 24 24 - 24 16 24
2x6 1o 24 24 16 24 20 24

a Listed heights are distances between points of laterat support placed perpendicular to the plane of the wall, Increases in unsupported height are permitted where
justified by amalysis. Smds shall be stud grade or better, except that utility grade may be used when spaced net more than 16 inches on cenier, supports no more ;
than a roof and eeiling and does not exceed 8 feet in height for exterior walls or [0 feet in height for interior nonload-bearing walls.

b May not be used in exterior walts,

Noter 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 level, a 24~inch stud spacing on
the intermediate levet, and a 24—inch stud spucing on the upper level,

TABLE 21.25-B
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ROOI/CEILING ASSEMBLIEIS*
Header Membets

House Width Two 2 x4s Two 2 x 65 Two2x 85 Twe2 x 10s Two 2 x 125
{feet) Zone 2/Zo0ne 1 Zone 2/Zone 1 Zone 2/Zone | Zone2/Zone 1 Zone 2/Zone 1
24 2.5 2.5 4 4 5 5 7 6 9 8
26 2.3 2 4 3 5 5 7 ] 8 7
28 25 2 4 3 5 4 6 ] 8 7
30 25 2 4 3 3 4 6 6 8 7
32 2 2 3 3 5 4 6 5 1 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONL FLOOR*
Header Members

House Width (feet) Two2xds Two 2 x 65 Two 2 x 8s Two2 x 10s Two2x12s

24 25 I 5 6 8

26 25 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7

TABLE 21,25-bD
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR AND ROOLI/CEILING ASSEMDELY*
Header Members
Houvse Width Two 2 x 4s Two 2 x 65 Two 2 x 8s Two2x10s Two 2x 12s

(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2{Zone 1 Zone 2/Zonc 1
24 1.5 1.5 3 2.5 4 3 5 4 6 5
26 1.5 L5 25 2.5 3 3 4 4 5 5
28 1.5 1S 2.5 25 3 3 4 4 5 5
30 1.5 1.3 25 2.5 3 3 4 4 5 5
32 1.5 1.5 25 2 3 3 4 4 5 3

*These tables are based on wood with a fiber bending stress of 1,000 psi. For otber species with different fiber bending stresses, nubtiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: From Table 21.23-B, the allowable roof/ceiling span for n 28-foot wide house in zone 2, using two 2 x §

header members with a 1400 psi bending stress, is 5 leet x /140071000 = 5.9 feer.
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TABLE 21.25-E
COLUMNS MADE OF STEEL PIPE STOCK!2

Igglmu:tl:r Th}:’l?lllless Weight/ft | 4 cone (fect) A"ffffi%“"
(inches) (inches) {pounds) (pounds)
8 34,000
3 0.216 7.58 10 28,000
12 22,000
8 44,000
35 0.226 9.11 10 38,000
12 32,000
8 54,000
4 0,237 10,79 10 45,000
12 43,000
8 78,000
5 0.258 14,62 10 73,000
12 68,000
8 106,000
3] 0.280 18.97 10 101,000
12 95,000

IThis Table is bascd on a yicld strength or Fy of 36,000 psi.

2This table is for columas made solely of steel pipe stock. The addition of any
adjustment mechanism or other feature will alter the lead—carrying capacity of
the column.

TABLE 21.25-F

WOOD COLUMNS
NomimiSze | || Alevable Lo
(inches} (inches)
8 4,900
4x4 12.25 10 3,100
12 2,150
8 7,700
456 19.25 131] 4,900
12 3,400
8 30,000
6x6 30.25 10 18,900
12 13,300

Note: This Table is based en a modulus of elasticity or E of 1,000,000 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 lcast 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 one side for its entire length with 2 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 14 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 thereof, 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.

Note: Acceptable engineering wall bracing practices include the provisions under
5. R602,10 of the International Resideatist Code—2009.
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(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 continucus 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 134 inch wide let in to the top and bottom
plates and the intervening studs installed in accordance with the
manufactorer’s specifications.

b. The let—in bracing shall be placed at an angle not more than
60 degrees or less than 45 degrees from the horizontal.
Note: 22 page steel is Q.03 inches thick.
3. Wood boards of 3/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 not less than /g inch thick for 16-inch stud spacing
and not less than /34 inch thick for 24—inch stud spacing.

5. Minimum ¥—inch thick structural fiberboard sheathing
applied vertically or hotizontally 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 Y-—-inch thickness placed on
studs spaced a maximwm 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 Continuously Sheathed
Braced Wali Lines using Wood Structural Panels, sub. (9) {(c).

8, Other approved wind bracing materials and methods.
Note: See Appendix for acceptable nailing schedule,
(¢ Minimum length of braced panels. 1. ‘General.” Except
as provided under subd. 2., the minimum lengths shall be as fol-
fows:

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 least 48 inches in length where applied
to both faces.

c. 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 shall 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 pat. (b) 3., 4. and 5., panels between 36
inches and 48 inches in length shall be permitted to count towards
the required percentage of bracing in Table 21.25-H, and the
cffective contribution shall comply with Table 21,25-G.
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TABLE 21.25-G

EFFECTIVE LENGTHS FO: BRACE WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENG'TH
(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
6 27

9-foot Wall Height 10-foot Wall Height
48 48
36 NA
N/A NIA

(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 coniply
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 35 feet.

2. ‘Exception.” Spacing between braced wall lines may be
increased to 50 feet; however, the percentage of wakl bracing on
the braced wall lines perpendicular to the spacing, must be
increased by multiplying the values in Table 21.25-G by a factor
equal to the braced wall line spacing divided by 35 feet, and the

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

3. *Offsets.” Offsets in braced wall lines, out-of—plane of up
to 4 teet shall be permitted provided that the total out—to—out offset
dimension in any braced wall line 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. *Varialion within a story.” Variation in bracing method
from braced wall line to braced wall line within a story is per-
mitted, except that the continnous sheathing method with wood
structural panels shall conform to the additional requirements of
sub. (9) ().

Note: See Appendix for turther explanatory material.

TABLE 21.25-H
MINIMUM REQUIRED BRACING AMOUNTS FOR WALLS

Amount of Bracing Per Wall Line® ¥
Braced segments shali be located at least every 25-fr o.c. but no1 less then the following percentages:

Wood Structural Panel Sheathing Other Methods Permitted
Wall Supporting: ESub. (8} (h) 4, and (9) (b) and (c)] ISub. 8) (b) 1., 2., 3., 5. and 6]
Roof onty! 16% 16%2
Floor and root 16% 25%2
Twe floors and roof 25% 35%3

IThe ‘Roof only’ condition also applies to one braced wall fine of wood frame construction an the grourd floor where all other exterior walls on the ground floor are

constructed of masorry or cogcrete in accordance with s, Comm. 21.18.

2%Wood and metal let in bracing exempt from % bracing requiremest, bu not spacing requirement.

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

4Maximum watl heights equal 12 feer. For wall heights over 10 feet, increase percent bracing requirement an additional 209,

SFor continuous sheathing method with wood strucrural panels, percent requirement may be decreased 10% when openings on the wall tine do not exceed 85% of wall
height and may be decreased 20% when openings do not exceed 67% of wall height. See Table 21.25-J.

FIGURE 21,25-A
BRACED WALL PANELS AND BRACED WALL LINES

grﬁﬁe
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HNote: Wall framing
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FIGURE 21.25-B

PERMITTED BRACED WALL PANEL DISTANCES
FROM ENDS OF A BRACED WALL LINE

|-— Upto12.8 | Va Braced wall panel

10

FIGURE 21.25-C
PERMITTED OFFSETS
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Offsats in discontinuous bracod wall line,
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1 & ' Broced wallfine | g Braced wall line | ...} Braced walline
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(1) Angled Corners. 1. At comners, 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
each braced wall line shal] 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.
Mote: This is at Point A as shown in Figere 21,25-D,

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 be considered as part of either of the adjoining
braced wall lines, but not both,

5. Where the diagonal length is greater than B feet, it shall he
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

+—— calculating the amount of bracihg————
braced wall 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 jeist or other parallel framing member shall be pro-
vided at the wall to permit fastening of wall plates in accordance
with the faslener 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 are blocked at the nearest bearing wall

Register Octaber 2009 No. 646
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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 occur over, and be faslened to common blocking of a mini-
mum F5 inch thickness.

2. ‘Exceptions.” a. Blocking at horizontal joints is not
required in wall segments that are not counted as braced wall pan-
els.
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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 MODIFICATIONS. (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 ¥g—inch—-minimum-—
thickness wood structural panel sheathing nailed 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 s. Comm
21.18 (1) {c) 3. shall be provided in each panel.

c. 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.

e, The tie—down device shall be installed in accordance with
the manutacturer’s recommendations.

f. The panels shall be supported directly on a foundation or
on floor framing supported 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 bottomn.

h. When the contimuous 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 turned down slab edge shall be
reinforced with not less than one number 4 bar at the top and bot-
tom,

j. This reinforcement shall be lapped 15 inches with the rein-
forcement required in the continuous foundation located directly
under the braced wall line,

3. *Supperting floor and roof only.’” In the first story of two—
story buildings, cach braced wall panel shall be in accordance
with subd. 1., except that the wood structural panel 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 Panel
B fit. 9 fs. 10#, 11 ft. 12 ft.
Sheathed Length 24" 2'-8" 28" 3" 3'-6"
Sub, {%) (b} 2, Tie-down Force (1bs) 1800 1800 1800 2000 2200
Sub. (9) (b) 3. Tie—down Force (1bs) 3000 3000 3000 3300 3600

4. ‘Alternate bracing method with Extended Header over
Opening and Tie Downs, supporting & roof only.” a. Each panel
shali 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 3/g—inch—minimum~thickness wood structural panel sheathing
nailed with 8d common or galvanized box nails in accordance
with Figure 21,25-E.

¢. The wood structural panel sheathing shall extend up over
the header and shall be nailed in accordance with Figure 21.25-E.

d. Glue Iaminated beams, LVL's or a built—up header consist-
ing of at least two 2 x 125 fastened in accordance with the fastener
table in the appendix may be used.

e. A spacer, if used, shall be placed on the side of the buitt—up
beam opposite the wood structural panel sheathing.

f. The header shall extend between the inside faces of the first
full-length outer studs of each panel.

£. The clear span of the header between the inner studs of each
panel shall be not less than & 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 thé inner studs opposite the
sheathing.

i. One anchor bolt not less than 3/g—inch—diameter, installed
in accordance with 5. Comm 21.18 (1} (¢) 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 between the inside face of the first full-length
stud of the panel and the bearing studs a 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—dewn 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 12 inches, & minimum 12—inch—by—12~inch
continuous footing or tuned down stab edge is permitted at door
openings in the braced wall line,

¢. This continnous footing or turned down slab edge shail be
reinforced with not less than one number 4 bar top and bottom,

r. This reinforcement shall be lapped not less than 15 inches
with the reinforcement required in the continuous foundation
located directly under the braced watl 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
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a. Structural sheathing shal be applied to all exterior sheath-
able surfaces of a braced wall line including areas above and
below openings.

b. Only tull-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-T and 21.25-J provide alternative
construction options to Figure 21.25-F, when 2 foot wide wood
structural panels are not available at the corners of conlinuous
sheathed wall lines and the return wall lines.

FIGURE 21.25-F
CONTINUOUSLY-SHEATHFED BRACED WALL LINE

(€) Continuously sheathed braced wall line using wood struc-
tural panels. 1. ‘General.” a. Continuously sheathed braced wall
{ines using wood structural panels shall comply with this section,

b. Different bracing methods are not permitted within a con-
tinzously sheathed braced wall line.

€. 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.’
Continuously—sheathed braced wall lines shall be constructed in
accordance with Figure 21.25-F and shall comply with all of the
following requirements:

CORNER DETAIL
FERFIZURE 21.25—G

BRACED WALL FANELS —/

MNIMLALY
WEETRG ML RECLIRED LEWETH FETURNCORNER
FER SUB. (9) {c}
ATBGTH ENDS OF BRACED WELL LINE
(AL OTHER FRAMED PORTIONS CF
WALL ALED SHEATHED)

3. ‘Braced wall panel length.” In a continuously—sheathed  panel length shall be permilled to be in accordance with Table
wood structural panel braced wall line, (he minimum braced wall ~ 21.25-]. :

TABLE 21.25-]
LENGTH REQUIREMENTS FOR BRACED WAL PANELS IN A CONTINUOUSLY SHEATHED WALL!

Minimum Length of Braced Wall Pancl (inches) Ma);;r;;:lr; gg::] :ggﬂﬁlear
Braced Wall Panel Braced Wall Panel Height
8-Foot wall 9—foot wall 14-foot wall (% of wall height) to Width Ratio
48 54 60 [00% 21
32 36 40 B5% 31
24 27 30 67% 4:12

Nnterpolation is permined.

2 4:1 aspect ratio is permitted for full-height sheathed watl segments on either side of 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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FIGURE 21.25-1

CONTINUQUSLY SHEATHED BRACED WALL LINE - FIRST
BRACED WALL PANEL AWAY FROM END OF WALL LINE WITHOUT TIE DOWN
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FIGURE 21.25-]

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST BRACED
WALL PANEL AWAY FROM END OF WALL LINE WITH TIE DOWN
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4, ‘Braced wall percentage.’ In addition to bracing percent-
age adjustments specified elsewhere in this code, the braced wail
percentages for method under sub, (8) (b) 4. from Table 21.25-G

DEPARTMENT OF COMMERCE

Comm 21.25

shall be permitted to be multiplied 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

Multiply Percentage of Bracing
Adjustment Based on Maximum Wall Clear Opening Height: Per Wall Line By:
Continuess wood structural panet sheathing whes maximum 85% of wall height ' 09
opening height in wall line does not exceed* &7% of wall height 08

*Percentage of bracing for continuous woed struclural panct sheathing shall be based on sub. (8) {b) 4. requirements,

5. *6:1 aspect ratio conlinuous structural panel sheathing with
extended header” a. Wall 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 botiom 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 o 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 comer return
as shown in Figure 21.25-F. An 800 1b tie down may be installed
in lieu of a 2 fool corner return, as shown in Figure 21,25-H.

e. The reduction factors for continuously braced walls from
subd. 4. shall be applied when calculating applicable percentages
of wall bracing.

f. The number of wall segments having a maxinmum 6:1 height
to width ratio in a wall line may not exceed 4.

g. For purposes 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: Sce Table 21.25-L footnotes for definitions of the exposuze categories.

i, 6:1 aspect ratio segments 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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6:1 ASPECT RATIO BRACED WALL PANELS USING CONTINUQUS wWOOD

FIGURE 21.25-K

STRUCTURAL PANEL SHEATHING AND EXTENDED HEADERS
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TABLE 21.25-L

HEADER TO JACK STUD STRAP AND THE NUMBER OF ADDETIONAL JACK STUDS REQUIRED FOR RESISTING WIND PRESSURES
PERPENDICULAR TO 6:1 ASPECT RATIO WALLS LOCATED IN WIND EXPOSURE CATEGORIES C AND b¢

Wind Exposure Category C Wind Exposure Category I3
Required Strap ‘Wall Height (ft) 85 mph 90 mph less than 110 mph 85 mph 90 mph less than 110
Capacity (Ib)3 mph
10 and fess 1000 1200 2275 1375 1750 3050
Number of 8 — — — — — 1
acdditional 2x4
Jack Studst ? — - ! — ! 2
10 — 1 2 1 2 3

# It 2x6 framing is used, then the required sirap capacity may be multiplied by 0.65, but in no case shall the required strap capacity be less than 1.000 Tb,

=2

1f 26 framing is used, then no additional framing shall be required.

¢ Exposute category B is comprised of urban and suburban areas, wooded areas, or other terrain with numerous closely-spaced obstructions having the size of single—
family dwellings or larger. Exposure B shall be asswmed unless the site meets the definition of another Lype exposure,

Exposure category C is comprised of flat open country and grasslunds with scattered obstructions, including surface undulations or other irregularitics, having
heights generally fess than 30 feet extending more thun 1,500 feet from the building site in any quadrant. This exposure also applies to any buitding located within
Exposure B type terzain where the building is directly adjacent to open areas of Expusure C type terrain in any quadrant for a distance of more than 609 feet.

Exposure category D is comprised of fiat, unobstructed areas exposed to wind flowing over open water for a distance of at least 1 mile. This exposure applies only
to thase buildings and other structures exposed 1o the wind coming from over the water, Exposure D extends inland from the shoreline a distanee of 1,500 feet or

10 times the height of the building or structure, whichever is greater.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. {1) (d) and am,
(3} (b), Registes, 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, eff. 2-1-89; am, (3) (a) and (&}, Reg-
ister, March, 1992, No, 435, eff. 4-1~92; 1. and recr. (1) {¢), am, Table 21.25-D, cr.
Table 21.25-F, Register, November, 1995, No. 479, eff. 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 (b}, . and recr. (2), (6) and lables 21,25-F and F, and am. (3) (b) 3., Register,
March, 2001, No. 543, eff. 4~1-01; CR 02-077: 1. (3) (c) Register May 2003 No. 569,
eff. 8-1-03%; CR 08-043; am. (1) (title), . {1} (b3, renum. (1) (&) and (6) ¢a) 4. to be
(1) and (6) (a) 5., r. and recr. Table 21.25-A, ct. (6) {a) 4., (7), (8) and (9) Repister
March 2009 No. 639, eff, 4-1-09; correction in Figere 21.25-13 made under s. 13.92
() (1) 7., Stats., Register March 2009 No. 639.

Comm 21.26 Masonry walls. Masonry walls shail be
constructed in accordance with the requirements of this section.

{1) CoLD WEATHER WORK, When ambient air temperature is
below 40°F, the cold weather construction procedures under ACI
530.1 shall be followed.

Nete: The requirements for cold weather work are in sections £.8 and 1.8C of the
2005 edition of the ACI standard,

(2) Masoney UNITS. () Unused concrete umnits, Previously
unused concrete masonry units shatl conform to the ASTM C S0
standard.

(b) Unused clay or shale units. Previously unused clay or shale
masonry units shall conform to the appropriate ASTM standard:
C62; C216; or C 652. Units which will be exposed to weathering
or frost action shall be Grade SW as specified in these standards.

{c) Used masonry units, All previously used masonry units
shall be free from physical defects which interfere with the instal-
lation or impair the structural properties of the unit.

(3) TyrEs OF MORTAR. () Mortar specifications. The type of
moriar shall be determined from Table 21.26—A. The mortar shall
conform to the requirements of ASTM C-270.

(b) Surface 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) Water. Water shall be clean and free of deleterious amounts
of acids, alkalies, or organic materials,

(b) Admixtures or mortar colors. Admixnires or mortar colors
shall not be added to the maortar unless the resulting mortar con-
forms to the mortar specifications, Only mineral oxide may be
used as mortar color and shall not exceed 109% by weight of the
cement.

(c) Mixing. Mortar shall be mixed flor at least 3 minutes after
all ingredicnts have been added with the maximum amount of
water to produce a workable consistency. Mortars that have stifi-
ened due to water evaparation shall be retempered by adding
water as frequently as needed to restore the required consistency.

Mortars shall be used and placed in final position within 2% hours
after mixing,
Note: To ensure proper moriar mixing, machine mixing is recommended.

TABLE 21.26-A
TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY

Kind of Masonry Types of
Mortar
" Feundations:
Footngs .. oot e e M. 3
Walls ef solidunits . .......oooooviiio M,S, N
Wallsof hollowuwnits .. ... ... ..., ... .. M, 5
Hollowwalls ........ .. ... ... i M, S8
Masoary other than foundation masonry:
Piers of solid masonry ........ .. .. . il M, SN
Piersof hollowunits ........ ... ... ... oooeiiui... M, S
Walls of soHd masonry ... ..o M,5 N0
Walls of solid masonry not less than 12 in, thick or more M SN, O
than 35 f1, in height, supported laterally at intervals not
exceeding 12 times the wall thickness ..............
Walls of hollow wnits; foad—bearing or exterior, and hollow M,S, N
walls 12 in, or more in thickness ...................
Hollow wals, less than 12 in. ¢hick .................... M, 5,N
Linings of existing masonry, either above or below geade . . M, S8
Masonry other thanabove ........ ... .. ... ... ..., M, S, N

(d) Cementirious material. Cementitious material shall con-
form to the standards approved by the department,

Note: The department will accept cementitious material conforming to the folfow-
ing standards: ASTM C%1, Masoncy Cement; ASTM C150, Portland Cement; ASTM
(595, Portland Blast-Furnace Slag Cement; ASTM €207, Hydrated Lime for
Masonry Purposes; and ASTM C5, Quick Lime for Structurat Purposes.

(e) Aggregates. Aggregates for use in masonry mortar shall
consist of naturat sand or manufactured sand and shall be graded.

Note: Ihe department will accept aggregates in accordance with ASTM C144,

(5) Caviry waLL, (a) Corbels. Corbels shall be constructed
in accordance with ACI 530,

(b) Projections. The projection of a wail 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 epenings shall be supported. The bearing length of struc-
tural elements which support the masonry above the opening shall
be not less than 4 inches.

(b) Limels. 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 157 or

LEquivalent

Size of Stecl No Story One Story  Two Storics  Reinforeing

Angle!? Above Above Above Bars?

L3x3x1} & -0 ¥-6" 30" 1
L4x3xly & -0 5 -0 y-0 1
L6x3lhxly 14 -0 8- 36" 2
2-Léx3lxiy 20-0° 1'-¢” 5-0" 4

TLong leg of the angle shatl be placed in a vertical position.
2Depth of reinforced lintels shall be not less than 8 inches and alt cells of
hollow masonry lintels shall be grouted solid. Reinforcing bars shall extend
not less than 8 inches into the support.
3Steel members indicated are adequate typical examples; other steel memibers
niecting structural desigr requirements may be vsed.
(7) Masonry VENEERS, (a) Veneer over frame construction,
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 [ace
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—resistive barrier as
required under s. Comm 21.24 (4).

Note: Acceptable water-resistive barrier materials include polymeric-based
house wraps and #15 or greater asphalt-saturated felts that comply with ASTM D 226
for type T felt.

7. Masonry or brick veneer shall be above final exterior grade
unless there is through—~wall flashing at grade or within 2 courses
above grade,

(b) Veneer 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 {op of the foundation
and up at least 6 inches and be embedded in the back—up course.
The flashing shail be installed to drain any water outward. Weep
holes shall be provided at maximum intervals of 3 feet.

(c) Veneer attachment. Veneers shall be anchored or adhered
in accordance with ACI 530 and ACI 530.1.

(8) FLASHING. (a) General. 1. Flashing shatl 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 shall consist of materials that are durable and per-
manently 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
acceptable as meeting this requirement.
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(b) Location. 1. ‘Lintcls 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 veneer
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 g—inch minimum diameter,

(9) BEARING. (1) 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 resubtant reaction of all vertical and hor-
izontal loads shall fall within the middle third of the member.

4. ‘Bond beam.” The bond beam shalil 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,

() Continnous 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-
mitted to masonry with a minimum bearing of 3 inches upon solid
masonry at least 2% inches in height, or as indicated for concen-
trated loads. .

(c) Stack bord 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 sclid 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 support, 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) BonpmG, Unless designed throogh 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.

(by 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/ g—inch diameter for
each 4% square feet of wall area, spaced at a maximum vertical
distance of 18 inches and a maximem 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 holow
masonry units, Hollow walls shall rot be bonded with headers.
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(11) BoLTs AND aNcHORS, The allowable shear on steel holts
and anchors shall not exceed the values given in Table 21.26.

DEPARTMENT OF COMMERCE

TABLE 21.26
ALLOWABLE SHEAR ON BOLTS AND ANCHORS
Bolt or Anchor Allowable Shear
Diameter (inches) Embedment! (inches) {pounds)

T4 F) 270
3y 4 410
1y 4 550
Sty 4 750
3y 5 1100
Tig 6 1500

1 7 1850
1 8 2250

TBolts and anchors shall be solidly embedded in mortar or grout,

(12) Jomnts. Joints in masonry construction shall be con-
structed in accordance with ACI 530.1.

(13) CLEANING. Chemical cleaning agents shall be prevented
from harming the metal reinforcement of structural components
and shall not be of & strength which will adversely affect the mor-
tar.

History: Ci. Register, November, 1979, No. 287, eff, 6~1-80; am, {3) and cr, Table
2126-B1 Register, February, 1985, No, 350, eff. 3—1-85; am. (9) (b), Registez, Janu-
ary, 1989, No, 397, eff. 2-1-89; am. (6) (b), Register, March, 1992, No. 433, off.
4-1-92;7. and recr, (2), am. {5) (), (7) (2) 3., 4., (b), . (14), Register, November,
1995, No: 479, off. 12-1-95; CR 02-077: am. {7) (a) 4. Register May 2003 No, 569,
eff. 8—1-03; CR 08-043: r. and reer. {1), (5) (a), {8) and (12), renum. (3) (intro.) and
() 1o be (3) (a) and (b} and am. (3) (a), am. (4) () and (7) &) 2., 1. (5) (c), Tables
21.26-B and B, cr. (7) () 5. to 7. and (¢} Register March 2009 No. 639, eff, 4—1-09,

Subchapter VIII — 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 minirnum live loads under par.
(c) and 5. Comm 21.02,

(b) Applicability of tables. The joist and rafter tables in the
appendix are valid for roofs with a minimum slope of 3 in 12.
Lesser slopes require engineering analysis or shall be provided
with a ridge beam.

(c) Sloped roaf snow loads. 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 value of Cs shall be
determined by the following:

CS:l_M_)
40

where a is the slope of (he roof expressed in degrees.
Nete: 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 surface.

2. Roof overhangs, caves, 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 outermost edge of the roof shall be per-
manently fastened (o the top plate of load bearing walls using
engineered clips, straps or hangers.

2. Roof framing members spanning 6 feet or less measured
from the outermost edge of the roof shall be permanently fastened
to the top plate of load bearing walls using loe—nailing or engine-
ered clips, straps or hangers.

Note: For information oz toe nailing, sce the fastener scheduie table in the Appen-
dix.

Comm 21.27

{4) ROOF RAFTERS. (a) General. 1. Rafiers shall be notched
to fit the exterior wall plate and fastened to the wall.

2. Collar ties shali be installed on the upper third of every third
pair of abutting roof rafters or every 48 inches, whichever is Tess,

Note: Colfar ties are intended to provide stability to the roof at the ridge. Lateral
restraint for the walls 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 shall have a depth at least equat to the
Iength 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 shalt have a nominal thickness of at least 1 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 conneclion shall
be designed through structural analysis.

{d) Bearing. The required bearing for wood rafters shall be in
accordance with the NDS adopted in Table 20,242, except in no
case shall the bearing be less than 12 inches on wood or metal or
less than 3 inches on masonry or concrete,

(e) 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 shat be attached to a rafter
or truss with a hanger,

Naote: For the purposes of this section, a ladder is defined as a perpendicudar pro-
jection extending beyond the face of the wall below.

(5) CringoisTs. (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: Sec the fastener table in the Appendix for a nailing schedule for ceiling
Jjoists,

(c) Where ceiling joists are placed at right angles to the rafters,
the lookout joist or ties shall be fastened to the paraltel ceiling
joists or rafters using engineered clips, straps or hangers or the
connection shall be designed through structural analysis.

(6) VALLEY AND HIP RAFTERS. (a) Vizlley rafters. 1. Where no
bearing is provided under valley rafters at the intersection of 2 roof
areas, 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 elevations, vertical
support shall be provided for the interior end of the lower ridge
board or ridge heam,

(b) Hip rafters. Where no bearing is provided under hip raf-
ters, the hip rafters shall be of the same thickness as commen raf-
ters and shall be at least 2 inches deeper than required to permit
full contact with the jack rafter.

{7) RoOF TRUSSES, (a) Metal plate connected wood roof
trusses shall be designed in accordance with TPI 1 and the NDS
adopted under s. Comm 20.24.

{b) Truss members shall not be cut, bored or notched, except
as allowed under sub. (3) (d).

{c) If conncction is provided to stabilize a non—load bearing
wall, a slotted expansion joint or clip shali be used.

(8) NoTCHING ANDBORING. (2) General. 1. Notching and bor-
ing of beams or girders is prohibited unless determined through
structural analysis.

2. Notching and boring of ceiling joists and rafters shall com-
ply with pars. (b) and (c).
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(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 exceeding /g the depth of the member,

b. Having a length exceeding 1/3 the depth of the member.

c. Being located in the middle /3 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 Y5 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 bettom
of ceiling joists or rafters may not be located in the middle /3 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 noich 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 shalt be done in accordance with the manufac-
turer’s instructions provided those instructions were developed
through structural analysis or product tcsting.

(9) ROCF 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 3/g—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 tongue and groove, at least 1.5 inches thick.

(¢} 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 occur 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; am (3) (a), Register,
January, 1989, No. 397, eff, 2--1-89; . and recr. (1), am. (3) (a), Register, March,
1992, No. 435, eff. 4-1-92; r. and recr. (3) (), Repister, November, 1995, No. 479,
eff. 12-1-95; 1. and recr. (3) (a) 1. and 2. ¢, Register, JTanuary, 1999, No. 517, eff.
2-1-99;am. (3) (a) 1. a., Register, 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: 1. and recr.
Register March 2009 No. 639, eff. 4-1-09. .

Comm 21.28 Weather protection for roofs. (1) Gin-
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.

Note: Underlaymen materials meeting the requirements of ASTM D 1970 meet
the performance requirements of this section.

{3) ASPHALT SHINGLES. (a) General, 1. Shingles that have a
sef—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 appreved test method for verifying compliance with the scalant uplift resistance
required in this parageaph. Information on the applicable test method may be
cbtained from the department.

2. Each 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. {c).
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3. Shingles shall be installed in accordance with the manufac-
furer’s recommendations.

4. Shingles shall have at least 4 fasteners per strip shingle or
2 fasteners per interlocking shingle, unless the manufacturer has
other specifications,

5. Shingle head lap shall be at least 2 inches, unless the
manufacturer has other specifications.

Note: Sce s. Comm 20,07 (62) for definitions of shingle terms.

Note: The Residential Asphait Roofing Manual can be purchased from the
Asphalt Roofing Manufacturers Association at 6000 Executive Boulevard. Suite
201, Rockville, Maryland 20852-3803. This manual contains extensive information
on shingles from manufacture through installation, inspection and maintenance. Tt
includes a recommendation that properly driven and applied nails are the preferred
Tastening system for asphalt shingles.

Note: Sectien Comm 20.04 (2) reguires compliance with ali parts of this code,
incieding these roofing provisions, for an alteration to any dwelling that is reguiated
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 shatl con-
form to ASTM D 3462 except that laminated shingles shall have
a tear strength of at least 1450 grams in each ply.

(4) ICE DAM PROTECTION. (2) Shingled or shake roofs that
extend over a heated area of a dwelling or attached garage and that
have a stope 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) OrHER 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 {ollowing 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.

(b) 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 roofs, in all valleys, and around all roof
openings,

(b) Flashing of open valleys. 1. Openr 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 overlapped by at least 4 inches.

(¢) Flashing of closed valleys. Where shingles are laced or
woven over the valley, the valley shall be flashed with at least one
layer of 50-pound roofing, at least 20 inches wide, over a layer of
number 35 roofing underlayment,

(d) Chimney flashing. 1. Chimneys shall be flashed and count-
er—flashed to a height ol 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; urn. (7) (), 1. and
recr. Table 21.28-A, Register, January, E989, No. 397, eff, 2-1-49; am. {1}, (5) and
(6), cr. (2m) and (6) (a) 3., 1. and recr. (4) (c), Register, March, 1992, No. 435, eff.
4-1-92; cr, (6) {c), Register, November, 1995, No. 479, eff. 12-1-95; CR 02-077:
r. and recr. (1) (a), renum, (6) (intro) fo (¢) to be (6) (a) to {d) and am. (6) (a) 10 (c)
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Register May 2003 No. 569, off. 8-1-03; CR 08—043; 1. and recr. Register March
2003 No. 639, eff. 4-1-09,

Subchapter IX — Fireplace Requirements

Comm 21,29 Masonry fireplaces. Masonry fireplaces
shall be constructed of masonry. stone or conerete. 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) FLussize. 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 SEZE FOR MASONRY FIREPLACES
Type of Flue Minimun: Cross—Sectional Area
Round 1115 of fireplace opening but not less than 75 square
inches.
Square or rectangular o of fireplace openiag but not fess than 75 square
inches.

(2) TERMINATION OF CHIMNEY, Mausonry 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 MATERTALS, The firebox shall be of the preformed
metal type, at least Ya—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 shail
be solid.

(4) LinteL. Masonry over the fireplace opening shall be sup-
ported by a lintel of steel or masonry.

(5) Ducrs. Warm-—air circulating ducts shall be constructed of
masonry or meial,

{5m) RETURN AR GRILLES. Return air grilles shall not be
tocated 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) HECARTH 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 1 inch
of the hearth or hearth extension in any direction. 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

Fireplace Opening

Extension from Fireplace Opening {inches)

(Sq. ¥t) 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 fhie arca when in the open position.

(8) Hoops. 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° or less from
the vertical and shail extend horizontally at least 6 inches beyond
the firebox limits. Metal hoods shall be kept a minimum of 18
inches from the combustible materials unless approved for
reduced clearances.

Note: The depaniment will accept dampers and hoods listed by nationally recog-
nized laboratories,

Comm 21.30

(9} FLuz LINERS. (a) Flue liners shall be installed in accord-
ance with s, Comm 21.30 (7) and this section.

(b} Flue liners shall start at the top of the fireplace throat and
extend to a point at feast 4 inches above the top of the chimney cap.

(c) Firebrick may be vsed in the throat of the fireplace as an
infet to the flue liner.

(10) CreanouT 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 12
inches of the fireplace opening shall not project perpendicutarly
more than Yg—inch for each inch distance from the opening.

(12) FRAMING AROUND FIREPLACES. Combustible materials
located near fireplaces shall be installed in accordance with s.
Comm 21.30 (9).

(13) CorsELING. Unless designed through structurad analysis,
masonry chimneys 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 equally on
each side of the wall. The corbeling shall not exceed one-inch
projection for each brick course.

History: Cr. Register, November, 1979, No, 287, eff. 6-1-80; am. Register, Feb-
ruary, 1985, No. 350, eff. 3-1-85; am. (6) and ‘Table 21,291, Register, January,
1989, No, 397, eff. 2-1-89; am, (intro.) and (12), cr. (Sem), 1. and recr. (6), Register,
March, 1992, No, 435, eff. 4-1-92; r. (12} and renum. {13 and (14) to be (12) and
(13}, Register, January, 1999, No, 517, eff. 2-1-99; . and recr. (6) and (9), Register,
March, 2001, No. 543, eff. 4-1-D1,

Comm 21.30 Masonry chimneys. Masonry chimneys
shall conform to the following provisions:

(1) MatErRIALS. 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 nominat thickness requirement.

{2) FLUE sizE. Chimney flues for appliances shall be at least
equal in area 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 shalf be staggered
by at least 7 inches.

(4) CorBELING. Unless designed through structural analysis,
masonry chimneys 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 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 least No. 24
manufacturer’s standard gauge (0.024 inch) or 5g—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 wilh metal doors and frames arranged to remain
closed when not in use. Clean—out openings shall be located
below the lowest inlet to the flue.

{7) FLUELINERS. (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 mortar
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 ¥2—inch and a maxi-
mum clearance of -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) CumvNEY CAPS. Chimneys shall be provided with precast
or cast-in—place concrete chimney caps. Chimney caps shall have
a minimum thickness of 2 inches, shall siope 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 Ya—inch felt or similar mate-
rial and shall be caulked with high—temperature caulk or similar
material to prevent waler infiltration.

(9) CLEARANCE TO COMBUSTIBLES. (2) The minimum clear-
ance between combustibles and masonry chimneys which have
any poriion located within the exterior wall of the dwelling shall
be 2 inches. The minimum clearance between combustibles and
masonry chimneys which have all paris completely outside the
dwelling, exclusive of soffit or cornice areas, shall be one inch.

(b) Except as required under pars. (c) 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 tevel 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 (%); Register, Noversher, 1995,
No. 479, eff. 12—1-95; r. and recr. {7) (), ce. (7) (d) and (¢}, and am. (9) {c), Register,
March, 2001, No. 543, eff. 4-1-0i; CR 02-077: am. (7) {b) and (d) Register May
2003 No. 569, eff. 8-1-03.

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 instaliation
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) HearTtH 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. Conun 21.29 (6).

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; renum. from Ind
21.30 andr. andk reer. (3), Register, February, 1985, No. 350, eff, 3—1-85: cr. (1) ()

and (b), am, (3) and Table 21,32-1, Register, January, 1989, No, 397, eff. 2—-1-89; r,
and recr. Register, Masch, 1992, No. 435, eff. 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 areas of floodplains, the
dwelling shall meet the requircments of this subchapter.
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Note: The department of natural rcsourcesl {DNR) and the federal emergency
management agency {FEMA) also have regulations that apply to construction in
floodfringe areas.

{2) Erevanon. (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 clevation.

(by Certified floodproof basements. Floodproof basements
may have the top of the basement floor no more than 5 feet below
the base flood elevalion provided the basemend is designed by a
registered architect or engineer to be watertight and imperineable.
No limitation is placcd on the use or occuparicy of a certified
floodproof basement by the provisions of this subchapter.

{(c) Other enclosed spaces. 1. BEnclosed spaces not meeting the
requirements of par. (b) are allowed al any depth below the base
flood elevation provided the spaces are used only for one or more
of the following purposes:

4. 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. 1. 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 least 2 pressure relieving openings and the
openings shall have a total net arca 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.”

¢. Openings may not be equipped with screens, louvers,
valves or other coverings or devices unless such devices permit
the antomatic 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
elevaied by the provisions of this subchapter.

(4) AncHORAGE. The structural sysiems of all dwellings shall
be designed, connected and anchored to resist fiotation, 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 floed elevation or shall be designed to prevent water contact
with the equipment in case of a flood vp 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. eff. 5-8-96; ¢r. Register, February, 1997, No. 494, eff,
3-1-97.

Comm 21.34 Construction in coastal fioodplains.
(1) GeEneraL. All dwellings construcied in coastal floodplains
shall be designed by a registered architect or engineer and shatl
meet the requirements of this section and s. Comm 21.33.

{2) EvLevarion. 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 the exception of mat or raft
foundations, pilings, piling caps, columns, grade beams and brac-
ing, is located at or above the base {lood elevation.

(3) ENCLOSURES BELOW BASE FLOOD ELEVATION, Enclosiies
below the base flood clevation in a coastal {loodplain 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) Founparions. All dwellings located in a coastal flood-
plain shall be supported and anchored on pilings or columns. The
piling or colummn shall have adequate soil penetration to resist
combined water and wind loads at the base tlood 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 erosion from
wave flow conditions,

N History: Emerg, ov. eff. 5-8-96; cr. Register, February, 1997, No. 494, off.
3-1-97.

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 o 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 instaltation practices can be found through the Safety and Build-
ings Division’s website at www.commerce.state. wius/SB or by contacting the Safety
and Buildings Division at (608) 264-9396.

Note: The design and construction of basements and perimeter foandations 10 sup-
pert manufactured homes is addressed under subchapter V.

(2} (a) Except as provided in par. (b}, the installation of a
manufactured home preduced before April 1, 2007 shall be
ingtatled 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 afl
of the following requirements:

1. No footing may be placed upon unprepared fill material,
topsoil, alluvial 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 penctrometer or other means of analysis. If the soil
bearing capacity under each 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 fect
from the home,

4. Every pier shall be supported by a footneg. Each tooting
shall be no less than a nominal 16 inches by 16 inches.

5. Each footing shall consist of one of the following;

4. 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 fooling blocks are used, the 2
footing blocks shall be positioned with ihe joint parallet to the
main frame, If a double block pier and 2 footing blocks are 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-
tadiene—styrene (ABS) having a rated load bearing capacity of not
less than 6000 pounds,

¢. An 18-inch diamcter hole bored to below the frost line or
to unfractured bedrock and filled with poured concrete.

d. Any other materials and systems approved in advance by
the department.

6. Piers shall be constructed of cencrete blocks, manufactured
steel stands or manufactured concrete stands. Manufactured
stands shall be labeled for use as piers for manufactured homes.

7. Picrs 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 shalf be
constructed using doubie stacked blocks with each layer opposing
the direction of the layer underncath it. Piers constructed of con-
crete blocks and exceeding 80 inches shall be constructed using
double blocks laid in concrete moriar with each layer opposing the
direction of the layer underneath it and with each core filled with
concrete and a Y%-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 8
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
framne 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
fect from the exterior side of cach end wall. The 7-foot spacing
requirement may be varied as permitted by footing, spacing and
soil capacity tables provided by the home manufacturer,

11. Piers shall be placed under the bearing points of clear—
span openings of 4 {eet 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
al least 4 inches thick or a solid wood block having a nominal
thickness of at Ieast 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 pieces.

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 shalf 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 Y4
inches. .

17. A minimum clearance of 12 inches shall be maintained
beneath the lowest point of the main frame in the area of any utility
connection. A minimum clearance of 12 inches shall also be
maintained under the home for at least 75% of the home. Tiwe
remainder of the home may be less than 12 jnches above the

ground but may not touch the ground,

History: CR (5-113: er. Register December 2006 No. 612, eff. 4-1-07; CR
08-043: am. (2) (b) 13. Register March 2009 No. 639, eff. 4-1-09,
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