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Chapter Comm 21

CONSTRUCTION STANDARDS

Subchapter | — Scope
Comm 21.01  Scope.

Subchapter Il — Design Criteria

Comm 21.02 Loads and materials.

Comm 21.03  Exits, doors and hallways.
Comm 21.04  Stairways and elevated areas.
Comm 21.042 Ladders.

Comm 21.045 Ramps.

Comm 21.05 Light and ventilation.

Subchapter V — Foundations
Comm 21.18 Foundations.

Subchapter VI — Floors

Comm 21.19  Floor design.

Comm 21.20  Concrete floors.

Comm 21.203 Garage floors.

Comm 21.205 Wood floors in contact with the ground.
Comm 21.21  Precast concrete floors.

Comm 21.22  Wood frame floors.

Comm 21.225 Decks.

Comm 21.06  Ceiling height.

Comm 21.07  Attic and crawl space access. Subchapter VIl — Walls

Comm 21.08  Fire separation and dwelling unit separation. Comm 21.23  Wall design.
Comm 21.085 Fireblocking. Comm 21.24  Exterior covering.
Comm 21.09  Smoke detectors. Comm 21.25  Wood frame walls.

Comm 21.10  Protection against decay and termites. Comm 21.26  Masonry walls.

Comm 21.11  Foam plastic. ) Subchapter VIII — Roof and Ceilings
Comm 21.115 Installation of elevators or dumbwaiters. Comm 21.27  Roof design.
Comm 21.28 Roof and ceiling wood framing.

Subchapter 1ll — Excavations

Comm 21.12 Grade. Subchapter IX — Fireplace Requirements
Comm 21.125 Erosion control and sediment control. Comm 21.29  Masonry fireplaces.
Comm 21.126 Storm water management. Comm 21.30  Masonry chimneys.
Comm 21.13  Excavations adjacent to adjoining property. Comm 21.32  Factory-built fireplaces.

Comm 21.14  Excavations for footings and foundations. Subchapter X — Construction in Floodplains

Comm 21.33  Construction in floodplains.

Subchapter IV — Footings Comm 21.34  Construction in coastal floodplains.

Comm 21.15 Footings.

Comm 21.16  Frost penetration. Subchapter XI — Installation of Manufactured Homes

Comm 21.17  Drain tiles. Comm 21.40 Installation standards.
Note: Chapter Ind 21 was renumbered to be chapter ILHR 21, Register, February, TABLE 21.02
1985, No. 350, eff. 3-1-85. Chapter ILHR 21 was renumbered chapter Comm_21 :
under s13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6. and Live Load
7., Stats., Register, January, 1999, No. 517. Component (pounds per sq. ft.)
Subchapter | — Scope Floors . ....... ... ... . . ... 40
Garagefloors .................. 50
Comm 21.01 Scope. The provisions of this chapter shall Exterior balconies, decks, porches . . 40
S\FI)Vpelh/ir;[gSthe design and construction of all one— and 2_fam'|¥:eilings (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.

History: Cr. Register, November, 1979, No. 287, &ff1-80.

Subchapter Il — Design Criteria

Comm 21.02 Loads and materials. Every dwelling

shall be designed and constructed in accordance with the require€) Wind loads. 1. Dwellings shall be designed and con-
ments of this section. structed tawithstand a horizontal and uplift pressure of 20 pounds

. . foot acti th i .
(1) DesieNLoAD. Every dwelling shall be designed and conper square foot acting over the suriace area

structed to support the actual dead load, live loads and wind loads2: R0of framing members spanning more than 6 feet mea-

acting upon it without exceeding the allowable stresses of {fig€d from the outermost edge of the roof shall be permanently

material. The construction of buildings and structures shall res@ptened to the top plate of load bearing walls using engineered

in a system that provides a complete load path capable of tran<fiPS: Straps or hangers.

ring all loads from point of origin through the load-resisting ele- 3. Roof framing members spanning 6 feet or less measured

ments to the foundation. from the outermost edge thfe roof shall be permanently fastened
(a) Dead loads. Every dwelling shall be designed and Cont_o the top plate of load bearing walls using toe—nailing, or engine-

structed to support the actual weight of all components and maﬁ%@d clips, straps or hangers.
rials. Earth—sheltered dwellings shall be designed and construc te: For information on toe—nailing, see the fastener schedule table in the appen-
: IX.

tosupport e actual weight of all st loads. (d) Fasteners.All building components shall be fastened to
(b) Live loads. 1. Floors and ceilings. Floors and ceilings shal, ; uricing p

. .- : diths'[amd the dead load, live load and wind load.
be designed and constructed to support the minimum live loads

. - . . . ote: See the Appendix for a schedule of fasteners that will be acceptable to the
listed in Table 21.02. The deS|gn load shall be applled umfomﬂg;artmem for compliance with this subsection. Other fastening methods may be
over the component area.

allowed if engineered under s. Comm 21.02 (3).
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(2) MeTtHopsoF DESIGN. All dwellings shall be designed by shall conform to the following nationally recognized standards.
the method of structural analysis or the method of accepted prac{a) Wood. 1. Except as provided in subd. 1. a. and b., structural
tice specified in each part of this code. lumber, glue-laminated timber, timber pilings and fastenings

Note: See ch. NR 116, rules of the department of natural resources, for spesiall be designed in accordance with the “National Design Speci-
requirementselating to buildings located in flood plain zones. Information regardinfication for Wood Castruction” and the “Design Values for Wood
the elevation of the regional flood may be obtained from the local zoning officialConstruction,” asupplement to the National Design Specification

(3) STRUCTURAL ANALYSIS STANDARDS. Structural analysis for Wood Construction.

Figure 21.02
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a. Section 2.2.5.3. The cumulative effects of short-time 2. For exiting through an attached garage, the separation dis-
loads, such as snow, shall be considered in determining durati@ance shall be measured using the door connecting the garage and
of load. For snow load, no greater duration of load factor than 1th® dwelling. Distance within the garage shall be ignored.
shall be used. (h) 1. Dwellings consisting of no more than a first floor with

b. Section 4.1.7. The provisions of this section shall al§omaximum floor area of 400 square feet and a loft area not

apply to reused lumber. Reused lumber shall be considerec¥§€eedindhalf of the first floor area, shall be provided with at least
have a duration of load factor of 0.90. one exit door leading directly to the exterior and at least one egress

o . . . window that complies with sub. (6).
2. Span tables for joists and rafters printed in the appendix or li h he si - d bd
approved by the department may be used in lieu of designing by 2 & Dwellings that meet the size restrictions under subd. 1.,

structural analysis. aré not required to meet the exit separation requirements under

(b) Structural steel. The design, fabrication and erection OPar.b(e)for g)' lling th he si - d bd
structural steel for buildings shall conform to Specification fqr P If a dwelling that meets the size restrictions under subd. 1.,
Structural Steel Buildings, Allowable Stress Design and Plasti@&S more than one room on the first floor, the door and the egress
Design and the provisions of the accompanying commentaryVd§dow shall be located in different rooms.

adopted under Table 20.24-3. (2) ExiTs FROM THE SECONDFLOOR. (a) At least 2 exits shall
(c) Concrete. Plain, reinforced or prestressed concrete coRe provided from the second floor. One of the exits shall be a stair-
struction shall conform to the following standards: way or ramp and lead to the first floor or discharge to grade. The

1. ACI Standard 318, “Building Code Requirements for Reifecond exit may be via a stairway or ramp which discharges to
forced Concrete”. ’ grade or may discharge to a balcony which complies with sub.

“py il . 10).
Struzétug(lz::’gtiﬁnggrz%rse)'[les”'1’ Building Code Requirements fo(r (b) Except as provided in par. (c), windows which comply with
L . ub. (6) may be provided in each second floor bedroom in lieu of
(d) Masonry. The design and construction of masonry sh(’%e second exit from the floor.
Zon;](_)trmttotrllze pr owsmné O-fdthe Concrete Masonry Handbook for (c) Where the second floor is the lowest floor level in a dwell-
ren eEc S nglndeers, u! Iers. &nai d | ing unit, as in an up—and-down duplex, windows may not be pro-
(e) Engineered structural component&ngineered structural \ided as the second exit from the floor.

components shall be used in accordance with structural analy5|?3) EXITS ABOVE THE SECONDFLOOR. At least 2 exits shall be

or with load tables supplied by the manufacturer, provided those\>: ; .
load tables were developed using structural analysis or load t pvidedfor each habitable floor above the second floor. The exits

ing shall be located such that in case any exit is blocked some other

H{Swry: Cr. Register, November, 1979, No. 287, #1-80: r. and recr. (3) (a), exit will still be accessible to the second floor. The exits shall be
am. (3) (c) and Table 21.02, cr. (3) (c) 2., Register, February, 1985, No. 350, tairways or ramps that lead to the second floor or discharge to
3-1-85; cr. (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and am., Regisgrade.

November, 1995, No. 479, eff. 12-1-95; renum. and am. (1) (c) to be (1) (c) 1.,cr. . .
(1) (©) 2. and 3., am. (3) (d), Register, January, 1999, No. 51Z,f99; r. (3) (a) (4) ExiTs FROMLOFTs. (a) At least one stairway exit shall be

3.’and cr. (3) (e), Register, March, 2001, No. 543, eff. 4-1-01; correction in (3) (pjovided, to the floor below, for a loft exceeding 400 square feet
made under s. 13.93 (2m) (b) 7., Stats., Regidnch, 2001, No. 543; CR 02-077: |n area.

am. (1) (intro.) and (d) Register May 2003 No. 569, eff. 8-1-03; corrections in 6 . . .

(b) and (d) made under s. 13.93 (2m) (b) 7., Stats., Register May 2003 No. 569. = (D) At least one stairway or ladder exit shall be provided to the

floor below for a loft, 400 square feet or less, in area.
Comm 21.03 Exits, doors and hallways.  Exits, doors (5) EXITSFROMBASEMENTSAND GROUNDFLOORS. (a) General.
and hallways shall be constructed as specified in this section.Except as provided in par. (b), all basements and ground floors
(1) EXITS FROMTHE EIRSTELOOR. (a) Except as allowed undersha” be prOVided with at least one exit of the fO”OWing types:
par. (h), every dwelling unit shall be provided with at least 2 exit 1. A door to the exterior of the dwelling.
doors accessible from the first floor. 2. A stairway or ramp that leads to the floor above.
(b) At |ea$t On_e of the eXi_tS Sha!l diSCharge to grade. This eX|t(b) Basements and ground floors used for S|eepitha5e_
may include interior or exterior stairs. ments and ground floors used for sleeping shall be provided with
(c) An additional exit may discharge to an outside balcony treitleast 2 exits.
complies with sub. (10). 2. The exits shall be located as far apart as practical.
(d) An additional exit may discharge into an attached garage 3. The exits may not be accessed from the same ramp or stair-
provided the garage has an exit door that discharges to grade.,A¥.
overhead garage door may not be used as an exit door. . 4. In addition to the exit type required under par. (a), the sec-
(e) Except as allowed under pars. () and (h), the 2 required @ exit from a basement or ground floor used for sleeping shall
doors shall be separated by at least the greater of the following gis-one of the following types:
tances: ) . . a. Adoor to the exterior of the dwelling.
1. One-third the length of the longest diagonal of the floor in b. A stairway or ramp that leads to the floor above.

plan view, exclusive of an attached garage. X X
2. 20 feet. c. A stairway that leads to a garage provided the garage has

Note: See appendix for examples of exit separation design. an exit door other than the overhead door.

(f) 1. Firstfloor levels that do not meet the separation require- d. An egress window that complies with sub. (6), located in
ments under par. (e), shall have at least one egress window ceach bedroom.
plying with sub. (6) on that floor level. (6) WINDOWSUSEDFOREXITING. Windowswhich are installed
2. An egress window to comply with subd. 1. shall be sep@r exit purposes shall comply with the requirements of this sub-
rated from at least one door on the first floor by one of the disection.
tances under par. (e). (@) The window shall be openable from the inside without the
3. Iffirst floor levels that do not meet the separation requirase of tools or the removal of a sash. If equipped with a storm or
ments under par. (e) contain one or more sleeping rooms, escteen, it shall be openable from the inside.
sleeping room shall have at least one egress window complying() 1. The nominal size of the net clear window opening shall
with sub. (6). be at least 20 inches by 24 inches irrespective of height or width.
(g) 1. The exit separation distance required under par. () shaiminaldimensions shall be determined by rounding up fractions
be calculated or measured as a straight line from the midpoinbéfnches if they ar¥,—inch orgreater or rounding down fractions
one doorway to the midpoint of the other doorway. of inches if they are less thai—inch.
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2. No portion of the window, including stops, stools, meeting 2. The floor level of the balcony shall be no more than 15 feet
rails and operator arms, shall infringe on the required openingabove the grade below.

(c) The area and dimension requirements of par. (b) may be 3. The floor of the balcony shall have minimum dimensions
infringed on by a storm window. of 3 feet by 3 feet. The guardrail and its supports may infringe on
(d) 1. For any window used for exiting, the lowest point dghe dimensions of the required area.
clear opening shall be no more than 60 inches above the floor. (11) SeuiT LEVEL DWELLINGS. In determining the exit require-
2. If the lowest point of clear opening is more than 46 incheent in a split level dwelling, all levels that are to be considered
above the floor, a permanent platform or fixture shall be install@dsingle story shall be within 5 feet of each other.
such that a flat surface at least 20 inches wide and 9 inches dee@2) Two-ramiLy DwWELLINGS. In a 2—family dwelling, each
is located no more than 46 inches directly below the clear openiggielling unit shall be provided with exits in compliance with this
3. The topmost surface of the platform or fixture shall be raection.

more than 24 inches above the floor. gistory: Cr. Register, Novfefmb61:979, No. 287, eff. 6(—)1—(3;) (r ;;md ad&ke)gi(sgr, .
- ruary, 1985, No. 350, eff. 3-1-85; emerg. am. (1 , (2) and (5 2., eff.
4. The topmost surface of the platform or fixture shall SUPP‘Eﬁ%ss; . (1) (b), renum. (1) (a) to be (1), am. (2), (7) and (8). r. and recr. (5) to (6).

a live load of at least 200 pounds. cr. (6m) and (10) to (12), Register, January, 1989, No. 397, eff. 2-1-89; am. (3) and

H r. and recr. (10) and (11), Register, March, 1992, No. 435, eff. 4-1-92; am. (8),
| f5 A St?p used. for the So}e pur[r)]ose of .reaChmg thfe top of $ and recr. (10) (a), Register, November, 1995, No. 479, eff. 12-1-95; am. (6m) (b)
platform or fixture is exempt from the requirements of s. COM&and 2., r. (6m) (b) 3., Registdanuary, 1999, No. 517, e#-1-99; r. and recr. (L),

21.04. (5), (7) and (8), am. (2) (b), . (6), renum. (6m) to be (6) and r. and recr. (6) (d) and

; ; ; ; as renum., Register, March, 2001, No. 543, eff. 4-1-01; reprinted to correct print-
(e) 1. Anegress window with any point of clear opening belQ}_% error in (6) (e) 2., Register September 2001 No. BR02-077: am. (1) (a), (5)

adjacent grade shall be provided with an areaway in accordap§@niro.) and (10) (b), r. and recr. (1) (e), cr. (1) (f) to (h), Register May 2003 No.

with this section. 569, eff. 8-1-03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, eff.
2. The width of the areaway shall be at least equal to the widid 0>

of the window.

3. The areaway shall be a minimum of 36 inches measur&sicomm 21.04 Stairways and elevated areas.

perpendicular from the outer surface of the below—grade wall (1) SCOPE. Every interior and exterior stairway, including tub

4. If the bottom of the areaway is more than 46 inches bel&@fic. oo steps but excluding nonrequired basement stairways which
diacent arad the t £ th Yy | i $¥%d diectly to the building exterior and stairways leading to attics

adjacent gracde or € top of the areaway enclosure, the areayayay| spaces, shall conform to the requirements of this section.

shall beprovided with a ladder or at least one additional step to aid

egress. Steps used to comply with this section are exempt from th§?)_DETAILS. (&) Width. 1. Except for spiral staircases under
requirements of s. Comm 21.04. subd.2., stairways shall measure at least 36 inches in width. Hand-

5. Ladders or other steps used to comply with subd. 4 rr@s and associated trim may project a maximum of 4.5 inches

infringe on the required area of the areaway by a maximum o 0 the required width at each side of the stairway.

inches. 2. Spiral staircases shall be at least 26 inches wide measured
6. The areaway shall be constructed such that water ente{{rﬁ’éﬂhg‘ned?aﬂ}er edge of the supporting column to the inner edge of

the areaway does not enter the dwelling. X ) ) )
(b) Riser height.1. a. Except for spiral staircases under subd.

(7) DooRs USED FOR EXITING. Doors used for exiting shall : 4 : : -
comply with the following requirements: 2., risers may not exceed 8 inches in height measured vertically
from tread to tread.

typ(:l)dg)rr]il? {etggtegg %%%r:; r\?v?&: g)\,N gg‘?ﬁcﬂrgéshl}gg_be aswing= b. At the top and bottom of a flight, measurement shall be
(b) 1. Except as allowed under subd. 2., all other required e{ﬁl[(enfrom the top of the nosing to the finished floor surface unless
doors shall be gt least 32 inches wide b'y 76 inches high. e finished surface is carpeting, in which case measurement shall

2. Sliding patio doors used as a required exit shall have a Cl%%rmade_to th? haﬂ_j surfa§e below the carpeting. . .
opening of at least 30 inches. 2. Risers in spiral staircases may not exceed 9.5 inches in
(c) Where double doors are used as a required exit, each Judpht measured vertl?ally from tread to tr’ead.
leaf shall be at least 30 inches wide and the doors may not havéC) Tread depth.1. ‘Rectangular treads.” Rectangular treads

an intermediate mullion. shall have minimum tread depth of 9 inches measured horizon-
(d) Al exit doors shall be openable from the interior withod!ly from nosing to nosing. _ .
the use of a key. 2. '‘Spiral staircase treads.’ Spiral staircase treads shall have

(8) INTERIOR CIRCULATION. All doors or openings to the fol- & Minimum tread depth of 7 inches from nosing to nosing mea-
lowing areas shall be at least 80 inches high and either provide&d at a point 12 inches from the narrow end of the tread.
minimum net clear opening width of 30 inches or be a 32—inch 3. ‘Winder treads in series.” Two or more winder treads may

door: be placed immediately adjacent to each other anywhere in a stair-
(a) At least 50% of the bedrooms. way provided both of the following conditions are met:
(b) All common use areas including kitchens, dining rooms, a. The winder treads_sha” haVe a minimum tread depth of 7

living rooms, family rooms, basements and garages. inches measured at a point 12 inches from the narrow end of the
(c) Atleast one full bathroom, including doors or openings feead.

the sink, toilet and tub or shower. b. The depth of thenmediately adjoining winder treads shall

(9) HaLlways. Hallways shall be at least 3 feet in widthoe equal at a point 12 inches from the narrow end.
except that door hardware, finish trim and heating registers may 4. Individual winder treads. a. An individual winder tread
infringe upon this dimension. may be placed between rectangular treads or at the end of a flight
(10) BaLcoNiEs. (a) Balconies shall be made of concretegf rectangular treads provided the tread depth, measured at a point
metal or wood which is treated, protected or naturally decay—-f2 inches from the narrow end, is equal to the tread depth of the

sistive in accordance with s. Comm 21.10. rectangular steps in the flight.
_(b) Balconies shall be provided with guardrails in accordance b. There may be more than one individual winder tread in a
with s. Comm 21.04 (3). stairway or in a flight of stairs.
(c) Balconies which are required for exit purposes shall also (d) Headroom. 1. Stairways shall be provided with a mini-
comply with all of the following requirements: mum headroom clearance of 76 inches measured vertically from
1. The balcony guardrail shall terminate no more than 46ine parallel to the nosing of the treads to the ceiling, soffit or any
inches above the floor level of the balcony. overhead obstruction directly above that line.
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2. The headroom clearance shall be maintained over an inter-b. A handrail may have newel posts.
mediate landing. o ~ ¢. Ahandrail may terminate at an intermediate wall provided
3. The headroom clearance shall be maintained over a landing lower end of the upper rail is returned to the wall or provided
that is at the top or bottom of a stairway for a minimum distanggth a flared end, the horizontal offset between the 2 rails is no

of 36 inches in the direction of travel of the stairway. more than 12 inches measured from the center of the rails, and
(e) Uniformity. 1. Within a stairway flight, tread depths andoth the upper and lower rails can be reached from the same tread
riser heights may vary by a maximum3pfginch. without taking a step.

2. Theallowed variation in uniformity under subd. 1. may not (c) Guardrails. 1. ‘Application.” All openings between
be used to exceed the maximum riser height under par. (b) ofi¢@rs, and open sides of landings, platforms, balconies or porches
decrease the minimum tread depth under par. (c). that are more than 24 inches above grade or a floor shall be pro-

(f) Open risers Stairways with open risers shall be contected with guardrails.
structed to prevent the through-passage of a sphere with a diame2. ‘Height.” Guardrails shall be located at least 36 inches
ter of 4 inches or larger between any 2 adjacent treads. above the floor. Measurement shall be taken from the hard struc-
(3) HANDRAILS AND GUARDRAILS. () General. 1. Stair flights tural surface beneath any finish material to the top of the rail.
with more than 3 risers shall be provided with at least one handrail 3. ‘Opening size.” Guardrails shall be constructed to prevent
for the full length of the stair flight. the through—-passage of a sphere with a diameter of 4 inches or

2. Handrails or guardrails shall be provided on all open sid@sger.
of stair flights consisting of more than 3 risers and on all open sideg4) LanpINGs. (a) Intermediate landings1. A level inter-
of areas that are elevated more than 24 inches above the floahediateanding shall be provided in any stairway with a height of
exterior grade. 12 feet or more.

3. a. Except as provided in subd. 3. b., handrails and guar- 2. Intermediate landings that connect 2 or more straight
drails shall be constructed to prevent the through—-passage dlights of stairs, or 2 flights of stairs at a right angle, shall be at least
sphere with a diameter of 4 inches or larger. as wide as the stairway and shall measure at least 36 inches in the

b. The triangular area formed by the tread, riser and bottétfection of travel.
rail shall have an opening size that prevents the through—-passage3. Curved or irregular landing shall have a radius of at least

of a sphere with a diameter of 6 inches or larger. 36 inches.
4. Handrails and guardrails shall be designed and constructed4. Curved or irregular landings shall have a minimum straight
to withstand a 200 pound load applied in any direction. line measurement of 26 inches between the nosing of the 2 con-

5. Exterior handrails and guardrails shall be constructed ¥fCting treads measured at a point 18 inches from the narrow end
metal, decay resistant or pressure-treated wood, or shall be ghe Iandl_ng measured along the nosing of the 2 tr_eads.
tected from the weather. (b) Landings at the top and base of staifslevel landing shall

(b) Handrails. 1. ‘Height” Handrails shall be located at leasp® Provided at the top and base of every stairs. The landing shall
30 inches, but no more than 38 inches above the nosing of t least as wide as the stairs and shall measure at least 3 feet in
treads. Measurement shall be taken from the hard structural ${}f: direction of travel. o
face beneath any finish material to the top of the rail. Variations (€) Doors at landings.1. Except as provided in subd. 1. a. to
in uniformity are allowed only when a rail contacts a wall or newél, level landings shall be provided on each side of any door
post or where a turnout or volute is provided at the bottom stdpcated at the top or base of a stairs, regardless of the direction of

2. ‘Clearance.’ The clearance between a handrail and the 4in9: In the following exceptions, stairways to attached garages,
surface shall be at leas¥/4inches. carports or porches are considered interior stairs:

3. ‘Winders. a. Except as provided under subd. 3. b., the & A landing is not required between the door and the top of
required handrail on winder steps shall be placed on the siﬁet?”or stairs if the door does not swing over the stairs.
where the treads are wider. b. Alanding is not required between the door and the top of

b. Where all winder Steps in a ﬂ|ght have a tread depth Of%.interior Stairs Of lor2 risers regal’d|eSS Of the direction Of
least 9inches from nosing to nosing measured at a point 12 inc¥Ng.
from the narrow end of the tread, the required handrail may be c. A landing is not required between a sliding glass door and
located on either side of the stairway. the top of an exterior stairway of 3 or fewer risers.

4. 'Projection.” Handrails and associated trim ma)r/Tfroject 2. The exterior landing, platform or sidewalk at an exterior
into the required width of stairs and landings a maximunt/ef 4 doorway shall be located a maximum of 8 inches below the inte-
inches on each side. rior floor elevation and shall have a length of at least 36 inches in

5. ‘Size and configuration.” Handrails shall be symmetricafe direction of travel out of the dwelling.

; i istory: Cr. Register, Novembet979, No. 287, eff. 6-1-80; r. and reRegister,
about the vertical centerline to allow for equal wraparound of t,tgggmaryv 1985, No. 350, off. 3-1-85: am. (intrd.), 7. and recr. (1) (<), renum. (3) 0

thumb and fingers. to Comm 21.042, Register, January, 1989, No. 3972f-89; rand recr. (intro.)

i i i (3) (c), am. (1) (a), (2) (a) and (c) 2. and (3) (a), cr. (2) (c) 6., March, 1992, No.
. a'. Handrails with & round or trur.]cated round CI’_OSS SeCtIOIj , eff.4-1-92; r. and recrRegister, November, 1995, No. 479, eff. 12-1-95; am.
gripping surface shall have a maximum whole diameter of (& () 1. and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am. (a), r. (2) (b)
inches. (intro.), Register, February, 1997, No. 494, &ff1-97;reprinted to restore dropped
. . . P copy, RegistetMarch, 1997, No. 495; r. (1), renum. (intro.) to be (1) and am., renum.
b. Handrails with a rectangplar cross sectlonal gripping Sy$y and (3) to be (3) and (4), cr. (2) and . and recr. (4) (a), Register, March, 2001, No.
face shall have a maximum perimeter f,6nches with a maxi- 543, eff. 4-1-01; CR 02-077: am. (2) (b) 1., (e) 1. and (3) (a), cr. (2) (f) and (3) (c)

; ; i 1 3., r. and recr. (3) (b) 3., renum. (4) (c) to be (4) (c) 1. (intro.), a. to c. and 2. and am.
mum cross sectional dimension dfginches. @) (c) L. (intro.) and 2. Register May 2003, No. 569, eff. 8-1-03: CR 03-097: am.

c. Handrails with other cross sections shall have a maximun(), (3) (a) 3., and (c) 3. Register November 2004 No. 587}€ff-05.
cross sectional dimension of the gripping surface’tf idches
with a maximum linear gripping surface measurement 6 ~ Comm 21.042 Ladders. Ladders which are used as part
inches and a minimum linear gripping surface of 4 inches.  of a required exit shall conform to this section.

Note: See appendix for further information on handrail measurement. (1) DesicN LoAD. Ladders shall be designed to withstand

6. ‘Continuity.” Handrails shall be continuous for the entirébads of at least 200 pounds.
length of the stairs except in any one of the following cases: (2) TREAD ORRUNGS. (@) Minimum tread requirements shall

a. A handrail may be discontinuous at an intermediate lartse specified in Table 21.042. Treads less than 9 inches in width
ing. shall have open risers. All treads shall be uniform in dimension.
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TABLE 21.042 (c) Open-sided ramps shall have the area below the handrail
Pitch of Ladder protected byntermediate rails or an ornamental pattern to prevent
Angle to Horizontal Maxi_muhm rise rvnnimun;1 Tread the passage of a sphere with a diameter of 4 inches or larger.
(degrees) (inches) (inches) (d) The clear space between the handrail and any adjoining
41.61048.4 8 9 wall shall be at leastlh inches.
greater than 48.4 to 55.0 9 8 (4) Lanpings. A level landing shall be provided at the top, at
greater than 55.0 to 61.4 10 7 the foot and at any change in direction of the ramp. The landing
greater than 61.4 to 67.4 11 6 shall be at least as wide as the ramp and shall measure at least 3
greater than 67.4 to 71.6 12 5 feet in the direction of travel. . O

History: Cr. Register, January, 1989, No. 397, eff. 2-1-89; am. (3) (intro.), Regis-

greater than 71.6 t0 75.9 12 4 ter, March, 1992, No. 435, eff. 4-1-92; am. (3) (c), Register, November, 1995, No.
greater than 75.9 to 80.5 12 3 479, eff. 12-1-95; am. (3) (b), Register, January, 1999, No. 517, eff. 2-1-99; CR
greater than 80.5 to 90 12 2 03-097: am. (3) (c) Register November 2004 No. 5871eff-05.

(b) Rungs may only be used for ladders with a pitch range of

o . S Comm 21.05 Light and ventilation. (1) NATURAL
75°t0 9C0. Rungs shall be at least 1 inch in diameter for metal lad- : . . X
dersand 1/, inch for wood ladders. All rungs shall be uniform ﬂiGHT. All habitable rooms shall be provided with natural light by

dimension eans of glazed openings. The area of the glazed openings shall
3) RISE.RS Risers shall be uniform in height and shall conge attleast 8% of the net floor area, except under the following cir-
' : mstances:
form with Table 21.042. umstances

(4) WipTH. The width of the ladder shall be a minimum of 2¢,,
inches wide and a maximum of 30 inches wide.

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

. : (b) Exception. Natural light may be obtained from adjoining
(5) HanbraiLs. (a) Handrails shall be required for laddersaag through glazed openings, louvers or other approved meth-

with pitches less than 65 . ods.Door openings into adjoining areas may not be used to satisfy
(b) Handrails shall be located so the top of the handrail istals requirement.

Itﬁfgsttrggdlgches, but not more than 38 inches, above the nosing 0(f2) VENTILATION. (@) Natural ventilation. Natural ventilation

. ) o . . shall be provided to all habitable rooms by means of openable
(c) Open handrails shall be provided with intermediate rails @hors, skylights or windows. The net area of the openable doors,
an ornamental pattern such that a sphere with a diameter @f§lights or windows shall be at least 3.5% of the net floor area
inches or larger cannot pass through. of the room. Balanced mechanical ventilation may be provided in
(d) The clearance between the handrail and the wall surfdiee of openable exterior doors, skylights or windows provided the
shall be at leastl%, inches. system is capable of providing at least one air change per hour of
(e) Handrails shall be designed and constructed to withstdfesh outside air while the room is occupied. Infiltration may not
a 200 pound load applied in any direction. be considered as make-up air for balancing purposes.

(6) CLEARANCES. (a) The ladder shall have a minimum clear- (b) Exhaust ventilation All exhaust ventilation shall terminate
ance of at least 15 inches on either side of the center of the treadiside the building.

(b) The edge of the tread nearest to the wall behind the laddef3) ATTic VENTILATION. Ventilation above the ceiling or attic
shall be separated from the wall by at least 7 inches. insulation shall be provided as specified in s. Comm 22.08 (1).

(c) A passage way clearance of at least 30 inches parallel to thé4) CRAWL SPACEVENTILATION. (&) General. Unheated crawl
slope of a 90ladder shall be provided. A passage way clearanspaces shall be ventilated in accordance with s. Comm 22.08 (2).

of at least 36 inches parallel to the slope of ala8der shall be (b) Vapor retarder 1. Crawl spaces shall be provided with a
provided. Clearances for intermediate pitches shall vary betw&gghor retarder that has a transmission rate of 0.1 perm or less.

these 2 limits in proportlon o the slope. ) 2. All decayable organic material, including topsoil, shall be
(d) For ladders with less than & ffitch the vertical clearance removed from crawl space floors prior to placing the vapor
aboveany tread or rung to an overhead obstruction shall be at |‘3§?hrder.
0

?u%e-t 4 inches measured from the leading edge of the trea E5) SAFETY GLASS. Except as provided in par. (e), glazing shall
History: Renum. from Comm 21.04 (3) (f), cr. (intro.), Register, January, 1985,0nS|S.t of Safet.y glass meeting th‘? requ”e.men.ts of ANSI Z97.1

No. 397, eff. 2-1-89; am. (6) (b), Register, November, 1995, No. 4792et-95; when installed in any of the following locations:

am. (3) (b) and (¢), Register, January, 1999, No. 517%2-€£-99. (a) In any sidelight adjacent to a door where the nearest point

is within 2 feet of the door.

; : h ; (b) In a wall that comprises part of a tub or shower enclosure
which leads to or from a required exit shall comply with thg,ore the glazing is within 5 feet vertically of the lowest drain

requirements of this section. . inlet and within 3 feet horizontally of the nearest part of the inner
(1) SLope. Ramps shall not have a gradient greater than 1, of the tub.

8 or one foot of rise in 8 feet of run. Walkways with gradients less () Within 4 feet vertically of a tread or landing in a stairway

Egaﬁelrg:nzposor one foot of rise in 20 feet of run are not con&dergrqd within one foot horizontally of the near edge of the tread or

landing.

fac(g)arslléRgﬁglElAﬁavaglg%irl?iﬁqrn?s ar;gltlhhg\f/%g Silr'%:g?srtﬁg;ssﬂrré (d) Within 4 feet vertically of the floor and 3 feet horizontally

between handrails. of'the nosing of the top or bottom tread of a stair.

(3) HanpRAILS. Handrails shall be provided on all open sides (€) Safety glass is not required where the size of an individual

of ramps. Every ramp that overcomes a change in elevationPgf€ Of 9lass is 8 inches or less in the least dimension.
Note: The U.S. Consumer Product Safety Commission requires safety glass for

more than 8 |nche_s shall be prow_ded with at least one handrad'azing in internal and external doors, including storm doors and patio doors, as well
(a) Ramps which have a gradient greater than 8.33% or lak2or the tub or shower enclosures themselves. These federal rules, contained in 16
or one foot i in 12 feet of rut and which overcome a change-f sibehaper & pr 265 sl i o ay i s o i
elevation of morettan 24 inches, shall be provided with handrailg,"Regisier February, 1985, No. 350, 841-85: r. and recr. (3) and (4), Register,
on both sides. July, 1986, No. 367, eff. 1-1-87; am. (4), Register, January, 1989, No. 397, eff.
(b) Handrails shall be located so the top of the handrail iszegﬂ‘89?m- (2 (@), (4) and (5), Register, March, 1992, No. 435, eff. 4-1-92; am. (2)
. . Register, Novembet995, No. 479, eff. 12-1-95; am. (3), r. and recr. (4) and (5),
least 30 inches, but not more than 38 inches above the ramp ggérster, January, 1999, No. 517, eff. 2-1-OR;02-077: am. (1) () and (5) (b)

face. Register May 2003 No. 569, ef-1-03.

Comm 21.045 Ramps. Every exterior or interior ramp
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Comm 21.06 Ceiling height. All habitable rooms, kitch- 3. \ertical separations between an attached garage and a
ens, hallways, bathrooms and corridsiall have a ceiling height dwelling shall extend from the top of a concrete or masonry
of at least 7 feet. Habitable rooms may have ceiling heights of I&ssndation to the underside of the roof sheathing or fire—resistive
than 7feet provided at least 50% of the room’s floor area has a ce&ikiling construction.

ing height of at least 7 feet. Beams and girders or other projections4. Adjoining garage units are not required to be separated
shall not project more than 8 inches below the required ceilifg@m each other.

height. b) Structural elements exposed in an attached garage
Fopistory: Cr. Register, Novembe79, No. 287, eff. 6-1-80; . and reegister, Begrzws, columns and bearing \F/)valls which are expose%l togth'e
v T ' garage and which provide support for habitable portions of the
Comm 21.07 Atic and crawl space access. dwelling shall be protected by one of the methods specified in par.

(1) ATTic. Attics with 150 or more square feet of area and 30 E)?) l.a orc. OLOtgéﬁ hogrfﬁre—resstwilprgtectlon. he dwell
moreinches of clear height between the top of the ceiling framing (¢) Doors. The door and frame assembly between the dwelling
and the bottom of the rafter or top truss chord framing shall be 2@‘ and an attached garage shall be labeled by an independent

vided with an access opening of at least 14 by 24 inches, accd§Sting agency as having a minimum fire-resistive rating of 20
ble from inside the structure. minutes.The test to determine the 20—minute rating is not required

e Craw ith 18 inch f el to include the hose stream portion of the test.
(2) CrAwL sPACEs. Crawl spaces wit Inches or clearance g Acceptable tests for fire rating of door assemblies include ASTM E-152,

or more between the crawl space floor and the underside of theos, and NFPA 252.

housefloor joist framing shall be provided with an access opening (d) Other openings.1. Access openings in fire separation
of at least 14 by 24 inches. walls or ceilings shall maintain the required separation and shall

Note: Access to plumbing or electrical systems may be required under chs. Col i
82-87, Plumbing Code or ch. Comm 16, Electrical Code, Volume 2. Tigve any drywa” edges protected from phy5|cal damage'

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register, 2. 1he cover or door of the access opening shall be perma-
March,1992, No. 435, eff. 4-1-92; am. (1), RegisMmyember, 1995, No. 479, eff. nently installed with hardware that will maintain it in the closed

12-1-95. position when not in use.
) ) ) ) (2) DWELLING UNIT SEPARATION. (@) General. In 2—family
Comm 21.08 Fire separation and dwelling unit sep- dwellings, dwelling unitshall be separated from each other, from

aration. (1) FIResePARrATION. Dwelling units shall be separatedcommonuse areas, from shared attics, and from exit access corri-
from garage spaces, accessory buildings and other dwelling utigs.

in accordance with Table 21.08 and the following requirements: (5) Doors. Any door installed in the dwelling unit separation

TABLE 21.08 shallhave the door and frame assembly labeled by an independent
Setance testing agency as having a minimum fire-resistive rating of 20
Between Fire Rated minutes.The test to determine the 20-minute rating is not required
Between Dwelling And: Objects! Construction2:5 to include the hose stream portion of the test.
Detached garage or accessonyLess than 5 feet  3/4—hour waff ‘ (c) Walls. Walls in the dwelling qnit separation shall be pro-
building on same property 1/3~hour door or windo  tected by not less than one layer/efinch gypsum wallboard or
Another dwelling on same ~ Lessthan 5 feet  3/4—hour whll equivalent on each side of the wall with joints in compliamitie
property 1/3-hour door or windof sub. (1) (a) 2.
Detached garage, accessory 5 to 10 feet 3/4-hour wal (d) Floors and ceilings.A fire protective membrane of one
g;g?é“g;ozgr’g‘er dwelling on i’;‘]gsreq”"emem onopen-  |ayer of 5/8-inch Type X gypsum wallboard with joints in com-
_ pliance with sub. (1) (a) 2., shall be provided on the ceiling
Eﬁfﬁ?n“gedo?ﬁiﬁgfa@%ﬁﬁﬁé"or% More than 10 No requirements beneath the floor construction that provides the separation.
same property (e) Attics and concealed roof spacek. Attic areas, mansards,
Property Lines Less than 3 feet  3/4—hour wall overhangs and other concealed roof spaces shall be totally sepa-
1/3-hour door or window ~ rated above and in line with the tenant separation wall.
Property Lines 3feetormore  No Requirements 2. Acceptable attic separation materials include:
IDistance shall be measured perpendicular from wall to wall or property line, a. 2-inch nominal lumber.
, Janerng overhangs. _ o b. Two layers of one—inch nominal lumber.
s F.|re rated constructllon shall prqtecF the dwglllng from an exterior fire source. c. 1/2—inch nominal plywood or wood structural panel.
Fire rated construction may be in either facing wall. 1
4 Fire rated construction shall be in both facing walls. d. /2_|nCh gypsum board.

5 The methods for garage separation in par. (a) 1. are examﬁ}éd]oﬁr wall e. Flberglass or m,'neral WO,OI batt insulation .may b.e used in
construction. an unsupported condition provided the least dimension of the

(a) Attached garagesl. The walls and ceiling between anopening does not exceed 4 inches.
attachedyarage and any portion of the dwelling, including attic or (3) PENETRATIONS. (&) Ducts. 1. Except as allowed under

soffit areas, shall b&,—hour fire-resistive construction or shallsubd. 2., all heating and ventilating ducts that penetrate a required
be constructed as specified in any of the following: separatiorshall be protected with a listed fire damper with a rating

. f at least 90 minutes.
a. One layer of/g—inch Type X gypsum drywall shall be used® . . . .
on the garag()a/ side of the swe%araggﬁ wall o?/\(,:veiling. 2. The fire damper required under subd. 1. may be omitted in
) any of the following cases:
” b. fOkr:e layer of/2-inch lglzjypsur)?_ drywall shall be used on each * 5~ There is a minimum of 6 feet of continuous steel ductwork
side of the separation wall or ceiling. on at least one side of the penetration.

c. Two layers of/2-inch gypsum drywall shall be used onthe ;. The duct has a maximum cross—sectional area of 20 square

garage side of the separation wall or ceiling. inches.
2. For all methods listed under subd. 1., drywall joints shall (b) Electrical and plumbing component$enetrations of a
comply with one of the following: required separation by electrical and plumbing components shall
a. Joints shall be taped or sealed. be firmly packed with noncombustible material or shall be pro-

b. Joints shall be fitted so that the gap is no more thigtedwith a listed through—penetration firestop system with a rat-

1. PN : ; g of at least one hour.
I20-inch with joints baCk.eq by either solid wood or anather IalyérFHistory: Cr. Register, Novembet979, No. 287, eff. 6-1-80; r. and reRegister,
of drywall such that the joints are staggered. February, 1985, No. 350, eff. 3-1-85; cr. (1m), am. (2), (5) (c) and Table, Register,

Note: 1/20-inch is approximately the thickness of a U.S. dime. January, 1989, No. 397, eff. 2-1-89; am. (2), (4) and (5) (a) (intro.), renum. (5) (b)
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ellgg Z(Cm 3% 5(523%)_% 2(512 Ezg;i(g;nk S)( ét)i),r grr]-u(r?]) g ?t?)da(r:eg,(g),(sR)eg)S{grbgﬂ?rch,(3) For family living units with one or more communicating
1992, No. 435, S 1-02: . (3) (@), 9) (). renurm. (3) ) and (0. ) @) fo be 3épl|t levels gr open zladjafent levels \ll(wtrgj less than ohne full stcler |
No. 479, eff. 12-1-95; 1. and recr. (5) and (6) (b), am. () (c) and (d), r. (6) (e) ap@iParation between levels, one smoke detector on the upper leve
cr. (7), Register, January, 1999, No. 517, eff. 2-1-99; r. (1) to (4), renum. (5) to §hall suffice for an adjacent lower level, including basements.
to be (1) to (3), and cr. (2) (e), Register, March, 2001, No. 543, eff. 4-1-01; COrr%herethere is an intervening door between one level and the adja_

tions in(2) (c) and (d) were made under s. 13.93 (2m) (b) 7., Stats., Register, Mar, .
2001, No. 543; CR 02-077: am. (1) (a) 1. and (2) (a) to (c) Register May 2003 &Nt lower level, smoke detectors shall be installed on each level.

569, eff.8-1-03. (4) Smokealarms and detectors shall be maintained in accord-
ance with the manufacturer’s specifications.
Comm 21.085 Fireblocking. (1) FIREBLOCKING LOCA- (5) For envelope dwellings, at least 3 smoke alarms shall be
TIons. Fireblocking shall be provided in all of the following locaplaced in the air passageways. The alarms shall be placed as far
tions: apart as possible.

it i i istory: Cr. Register, Novembet979, No. 287, eff. 6-1-80; r. and reRegister,
(@) In concealed spaces of walls and partitions, 'ndUd"?:g;ruary, 1985, No. 350, e¥-1-85; r. and recRegister, April, 1990, No. 412, eff.

furred spaces, at the ceiling and floor levels. 5-1-907enum. to be (1), cr. (2) and (3), Register, March, 1992, No. 435, eff. 4-1-92;
(b) At all interconnections between concealed vertical afghum. (2) and (3) to be (3) and (4), cr. (2), Register, November, 1995, No. 479, eff.
. ) . ~1-95;r. and recr. (1), r. (2), renum. (3) and (4) to be (2) and (3), and cr. (4) and
horizontal spaces including the attachment between a carport giiGregister, March. 2001, No. 543, @f.1-01.

a dwelling.
(c) In concealed spaces between stair stringers at the top an€omm 21.10 Protection against decay and ter-

bottom of the run and at any intervening floor level. mites. (1) Wood used in any of the locations specified under this
(d) At all openings around wires, cables, vents, pipes, ducisction shall meet both of the following reqwrgments: .
chimneys and fireplaces at ceiling and floor level. (&) The wood shall be pressure treated with preservative or

(2) FIREBLOCKING MATERIALS. Fireblocking shall consist of shall be anaturally durable and decay-resistant species or shall be
one of the following: engineered to be decay resistant.
(a) 2-inch nominal lumber (b) The wood shall be pressure treated with preservative or
S . shall be naturally termite-resistant unless additional steps are
(b) Two layers of one—inch nominal lumber. taken to make the wood termite—resistant.

(c) One thickness 8f;~inch nominal plywood or wood struc-  (2) Wood used in the following locations shall be as required
tural panel with any joints backed with the same material. ~ under sub. (1):

(d) One thickness d_#z—inch gypsum wallboard, face nailed (a) Embedded in earth.
or face screwed to solid wood, with any joints backed with the (1) Fioor joists that span directly over and within 18 inches of

same material. earth.

(e) Fiberglass or mineral wool batt insulation may be used if (¢) Girders that span directly over and within 12 inches of
both of the following conditions are met: earth.
~ 1. The least dimension of the opening may not exceed 4(d) Sills and rim joists that rest on concrete or masonry and are
inches. within 8 inches above exterior grade.

2. The batt shall be installed to fill the entire thickness of the (e) Siding within 6 inches of earth.
opening or stud cavity. (f) Ends of wood structural members built into masonry or

(f) For wires, cables, pipes and vents only, non-shrinkir@pncrete walls and having clearances of less ¥dnch on the
caulk, putty mortar, or similar material may be used provided mop, sides and ends.
dimension of the opening exceédginch around the penetrating (g) Bottom plates of load bearing walls on slab floors in base-
object. ments or garages.

(9) For chimneys, fireplaces and metal vents, fireblocking (h) Bottom plates of garage walls that rest on concrete or
shall be metal, cement board or other noncombustible materiahasonry and are within 8 inches of exterior grade.

Re';]'igtgry,;ﬂg-z%%%is,ﬂ%“ parch, 2001, No. 543, éf1-01; CR 02-077:am. ) (®) (i) Columns in direct contact with concrete or masonry unless
U ' supported by a structural pedestal or plinth block at least 3 inches
above the floor.

Comm 21.09 Smoke detectors. (1) A listed and mlg(j) Any structural part of an outdoor deck, including the deck-

labeled multiple—station smoke alarm with battery backup sh

be installed in all of the following locations: . . .
(@) An alarm shall be installed inside each sleeping room (3) Wood girders that rest directly on exterior concrete or
ping *masonry shall be protected by one of the following methods:

(b) On floor levels that contain one or more sleeping areas, arya) The wood shall be pressure treated with preservative or
alarmshall be installed outside of the sleeping rooms, in the vicign )1 pe a naturally durable and decay-resistant species.

ity of each sleeping area. ) . (b) Material, such as pressure—treated plywood, flashing mate-
(c) On floor levels that do not contain a sleeping area, an alafg). steel shims, or water-resistant membrane material shall be

shall be installed in a common area on each floor level. placed between the wood and the concrete or masonry.

Note: Section 50.035 (2), Stats., requires the installation of a complete low volt- .
age,interconnected or radio—transmitting smoke detection system in all communit%/,—, (4) (a) All pressure-treated wood and plywood shall be iden-
based residential facilities including those having 8 or fewer beds. ified by a quality mark or certificate of inspection of an approved

Note: Section 101.645 (3), Stats., requires the owner of a dwelling to install a fulaspectionagency which maintains continued supervision, testing

tional smoke detector in the basement of the dwelling and on each floor level ex i i i
the attic or storage area of each dwelling unit. The occupant of such a dwelling mﬂ Inspection over the qua“ty of the prOdUCt'

shall maintain any smoke detector in that unit, except that if any occupant who is not(D) Pressure—treated wood used below grade in foundations
the owner, or ?ntytstatev CO,UrJty,I Cig{, village o town Oﬁicgryt,agent or employehall be labeled tdh®w conformance with AWPA C-22 “Lumber
chargedunder statute or municipal ordinance with powers or duties involving inspesy i _ ;
tion of real or personal property, gives written notice to the owner that the sm%@d PlyWOOd for Permanent WOO?,' Foundations Preservatlv.e
detector is not functional the owner shall provide, within 5 days after receipt of thefeatment by Pressure Processes” and labeled by an inspection
notice, any maintenance necessary to make that smoke detector functional. ~agency accredited by the American Lumber Standards Commit-
Note: Section 101.745 (4), Stats., requires the manufacturer of a manufactutee

building to install a functional smoke detector in the basement of the dwelling and\ste: Heartwood of redwood cypress, black walnut, catalpa, chestnut, sage
on each floor level except the attic or storage area of each dwelling unit. _ orange, red mulberry, white oak, or cedar lumber are considered by the department

(2) Smoke detectors required by this section shall be contiriobe naturally dgcayd—rk-’esititar&t. He(;lrtwo?? og baldtcyp"rests, re_?wooq,tantti eastern red
ously powered by the house electrical service, and shall be infé%—?“ are consicerea by the cepartment fo be naturally temite resistant.

P . - 4 History: Cr. Register, Novembet979, No. 287, eff. 6-1-80; r. and reRegister,

connected so that activation of one detector will cause activatiQlyary, 1985, No. 350, eff. 3-1-85: am. (1) (b) and (3), Register, January, 1989,
of all detectors. No. 397, eff. 224-89; r. and recr. (1) (intro.) and (b), am. (1) (f), renum. (3) (intro.)
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to be (3) (a), cr. (3) (b), Register, March, 1992, No. 435, eff. 4-1-92; am. (1) (a), (b)Note: Listed practices can be found through the Safety and Buildings Division
(3), cr.(1) (9), Register, Novembeir995, No. 479, eff. 12-1-95; r. (1) and (2), renumwebsite at www.commerce.state.wi.us/SB or by contacting the Safety and Buildings
(3) to be (4), and cr. (1) to (3), Register, March, 2001, No. 543, eff. 4-1-01; @ivision at (608) 266-3151.

02-077:am. (4) (a) Register May 2003 No. 569,&fl.-03. (2) MANDATED PRACTICES. Specific practices at each site
. whereland disturbing construction activity is to occur shall be uti-

_ Comm 21.11 Foam plastic. (1) (a) General. Foanplas- |i;eq to prevent or rgeduce all of the follgywing:

tic insulation shall have a flame-spread rating of 75 or less and’

smoke-developeting of 450 or less when tested in accordance (&) The deposition of soil from being tracked onto streets by
with ASTM E-84. vehicles.

(b) Thermal barrier. Except as provided in par. (c), foam plas-, (b) The discharge of sediment from disturbed areas into on—
tic insulation shall be separated from the interior of the dwellirfgte storm water inlets.

by one of the following thermal barriers: (c) The discharge of sediment from disturbed areas into abut-
1. 1h-inch gypsum wallboard. ting waters of the state.
2. 1b-inch nominal wood structural panel. (d) The discharge of sediment from drainage ways that flow
3. 3j—inch sawn lumber with tongue—and-groove or lagff the site.

joints. (e) The discharge of sediment by dewatering activities.
4. 1-inch of masonry or concrete. (f) The discharge of sediment eroding from soil stockpiles

5. A product or material shown by an independent laboratd#¥isting for more than 7 days.
to limit the temperature rise on the unexposed surface foR250  (3) ConTRoOL STANDARDS. Including the practices under sub.
for 15 minutes when tested in accordance with ASTM E-119.(2), additional erosion and sediment control practices shall be
6. For doors only, sheet metal with a minimum thickness efnployed, as necessary, to accomplish one of the following:
26 standard steel gauge or aluminum with a minimum thickness(a) A potential annual cumulative soil loss rate of not more
of 0.032 inch. than one of the following:

Note: Number 26 standard steel gauge is approximately equal to 0.018-inch. .
gavg PP v e 1. Five tons per acre per year where sand, loamy sand, sandy

(c) Exemptions from thermal barrieequirement.The follow- :
ing applications of foam plastic do not require a thermal barri |§;n£;g$rpéssgpgéfpl%é (Ie%am, clay loam, sandy clay, silty clay or

L. On overhea_d garage doors. 2. Seven and a half tons per acre per [year] where silt, silty
2. In the box sill of the basement or ground floor, above ti&@ay loam or silt loam textures are exposed.

bottom of the floor joists. . . .

(2) Insulation th]at does not meet the requirements of this s b) A reduction of at least 80% of the potential sediment load
tion maw be ambroced b the do artmentqin ecordance Wit‘;r'r‘fstorm water runoff from the site on an average annual basis as

Y pp 4 P mpared with no sediment or erosion controls for the site when
Comm20.18. Approval will be based on tests that evaluate m e land disturbing construction activity involves one or more
rials or products representative of actual end-use applications. 9 y
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (b), Regi Cres.

ter, January, 1989, No. 397, eff. 2-1-89; r. and recr. (1) (intro.), am. (1) (), renum.(c) A reduction of at least 40% of the potential sediment load

(1) (b) and (c) to be (1) (c) and (d) and am. (1) (c), cr. (1) (b), Register, March, 1992, i i
No. 435, eff 4-1-92° am. (1) (). (2). Register. November, 1995, No. 479, d storm water runoff from the site on an average annual basis as

12-1-95;r. and recr. Register, March, 2001, No. 5434ef-01. compared with no sediment or erosion controls for the site where
less than one acre of land disturbing construction activity is to
Comm 21.115 Installation of elevators or dumbwait- occur.

ers. Elevators or dumbwaiters serving dwelling units shall com-Note: See appendix for further explanatory material regarding compliance solu-
: : tions for 80 and 40% reductions.
ply with the requirements under ch. Comm 18.

History: CR 08-030: cr. Register December 2008 No. 636, eff. 1-1-09. (4) SoiLLossanaLysis. Potential soil loss shall be determined
] using an engineer analytical modeling acceptable to the depart-
Subchapter Ill — Excavations ment.

Note: Note: The Revised Universal Soil Loss Equation Il is an example of an
Comm 21.12 Grade. The finished grade of the soil shal|2°cePtable model to determine soil loss.

slopeaway from the dwelling at a rate of at lelstinch per foot _ (5) MONITORING. (a) The owner or owner’s agent shall check

for a minimum distance of 10 feet, or to the lot line, whichever tge erosion and sediment control practices for maintenance needs
less. at all the following intervals until the site is stabilized:

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; CR 02-077:am. 1. At least weekly.

Register May 2003 No. 569, ef-1-03. 2. Within 24 hours after a rainfall event of 0.5 inches or
Comm 21.125 Erosion control and sediment con- greater. Aainfall event shall be considered to be the total amount

trol. (1) GeENERAL. (@) Where land disturbing construction actiOf rainfall regorded In-any continuous 2.4 hour pe”‘,’d-

ity is to occur erosion and sediment control practices shall be 3. At all intervals cited on the erosion and sediment control

employed, as necessary, and maintained to prevent or reducedtfe.

potential deposition of soil or sediment to all of the following:  (b) The owner or owner’s agent shall maintain a monitoring
1. The waters of the state. recordwhen the land disturbing construction activity involves one

2. Adjacent properties. or more acres.

(b) Land disturbing construction activities, except those activ- (€) The monitoring record shall contain at least the following
ities necessary to implement erosion or sediment control prigformation:
tices, may not begin until the sediment control practices are in 1. The condition of the erosion and sediment control practices
place for each area to be disturbed in accordance with titethe intervals specified under par. (a).

approved plan. 2. A description of the maintenance conducted to repair or

(c) Erosion and sediment control practices shall be maintaineglace erosion and sediment control practices.
until the disturbed areas are stabilized. A disturbed area shall bgG) MAINTENANCE. (a) 1. Except as provided in subd. 3., off-

considered stabilized by vegetation when a perennial cover l%ﬂ sediment deposition resulting from the failure of an erosion

been establi_shed with a (_jensity of at least 79%' . or sediment control practice shall be cleaned up by the end of the
(d) Erosion and sediment control practices shall either Bay; gay.

approved by the department or listed by the department of natur@lye: Contact the Department of Natural Resources before attempting to clean up
resources in accordance with the process under s. NR 151.324)sediment deposited or discharged into the waters of the state.
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2. Except as provided in subd. 3., off-site soil deposition, (1) Size anp TYPE. Unless designed by structural analysis,
resulting from construction activity, that creates a nuisance shatfireinforced concrete footings shall comply with the following
be cleaned up by the end of the work day. requirements:

3. A municipality may enact more stringent requirements (a) Continuous footingsThe minimum width of the footing
regarding cleanup of soil or sediment deposition onto publim each side of the foundation wall shall measure at least 4 inches
ways. wider than the wall. The footing depth shall be at least 8 inches

(b) 1. Except as required in subd. 2., the owner or ownefg@minal. Footing placed in unstable soil shall be formed. Lintels
agent shall complete repair or replacement of erosion and s:%j!;y be used in place of continuous footings when there is a

ment control practices as necessary within 48 hours of an inter&gnge in footing elevation.
specified under sub. (5) Note: Unstable soil includes soils which are unable to support themselves.

2. When the failure of erosion or sediment control practiccézé(b) Column or pier footing.The minimum width and length

results in an immediate threat of sediment entering public sew8fgelumn or pier footings shall measure at least 2 feet by 2 feet.

or the waters of the state, procedures shall be implemented imfheS depth shall measure at least 12 inches nominal. The column

diately to repair or replace the practices. shall be so placed as to provide equal projections on each side of
History: Cr. Register, September, 1992, No. 441,1&:1-92; am. (1) (b), Regis- the column.

ter, November, 1995, No. 479, ef2-1-95 am. (1) (a), renum. (1) (b) to (e) tobe  (c) Trench footings.Footings poured integrally with the wall

(1) (c) to (f) and am. (c), cr. (1) (b), Register, February, 1997, No. 498797,  may e used when soil conditions permit. The minimum width

CR 02-077: cr. (4) Register May 2003 No. 569, eff. 8-1-03; CR 05-113: r. and re . .
Register December 2006 No. 612, éff1-07. §ﬁal| be a!t least 8 |nghes nommal; . )
(d) Chimney and fireplace footing$-ooting for chimneys or
Comm 21.126 Storm water management. Storm fireplaces shall extend at least 4 inches on each side of the chim-

water management practices shall be employed in accordafie¥ or fireplace. The minimum depth shall measure at least 12
with s. NR 151.12 and maintained when the land disturbing cdiches nominal.

struction activity involves one or more acres. (e) Floating slabs. Any dwelling supported on a floating slab
Note: See appendix for further explanatory material. on grade shall be designed through structural analysis. Structures
History: CR 05-113: cr. Register December 2006 No. 6124eff-07. Supported on ﬂoating slabs may not be phys|ca|ly attached to
) ) o structures that are supported by footings that extend below the
Comm 21.13 Excavations adjacent to adjoining frost line unless an isolation joint is used between the structures.

property. (1) Notice. Any person making or causing an (f) Deck footings.Decks attached to dwellings and detached
excavation which may affect the lateral soil support of adjoiningsckswhich serve an exit shall be supported on a structural system
property or buildings shall provide at least 30 days written notigRsigned to transmit and safely distribute the loads to the soil.
to all owners of adjoining buildings of the intention to excavatgqotings shall be sized to not exceed the allowable material
The notice shall state that adjoining buildings may require permgresses. The bearing area shall be at least equal to the area
nent protection. required to transfer the loads to the supporting soil without
(a) Exception. The 30-day time limit for written notification exceeding the bearing values of the soil.
may be waived if such waiver is signed by the owner(s) of the (2) 5o -gearING caPaciTY. No footing or foundation shall be
adjoining properties. placed on soil with a bearing capacity of less than 2,000 pounds
(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION  per square foot unless the footing or foundation has been designed
EXTENSIONS. (a) Excavations less than 12 feet in depththe through structural analysis. The soil-bearing values of common
excavation is made to a depth of 12 feet or less below grade, $bits may be determined through soil identification.
person making or causing the excavation shall not be responsibite: The department will accept the soil-bearing values for the types of soil
for any necessary underpinning or extension of the foundationdig¢d in the following table:
any adjoining buildings.

_ (b) Excavations ggater than 12 feet in deptiit the excavation _¥Pe of sol _ PSF
is made to a depth in excess of 12 feet below grade, the owner{s)Vet soft clay; very loose silt; silty clay . .................... 2,000
of adjoining buildings shall be responsible for any necessars Loose, fine sand; medium clay; loose sandy clay soils .......... 2,000
underpinning or extension of the foundations of their buildings t@. stiff clay; firm inorganic silt ... ........................... 3,000
a depth of 12 feet below grade. The person making or causing th&egium (firm) sand; loose sandy gravel; firm sandy clay soils;
excavatiorshall be responsible for any underpinning or extension harddryclay ....................coi i 4,000
of f_oundatlons _belOW the depth of 12 feet below grade. 5. Dense sand and gravel; very compact mixture of clay, sand and

History: Cr. Register, November, 1979, No. 287, &f1-80. gravel ... 6,000

Comm 21.14 Excavations for footings and founda-
tions. (1) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. NO
excavation shall be made below the footing and foundation unl
provisions are taken to prevent the collapse of the footing
foundation.

(a) Minimum soil-bearing valueslf the soil located directly
gader a footing or foundation overlies a layer of soil having a

aller allowable bearing value, the smaller soil-bearing value
shall be used.

(2) EXCAVATIONS FORFoOTINGS. All footings shall be located . (P) Unprepared fill material, organic materialNo footing or
on undisturbed or compacted soil, free of organic material, unidS ndlalmo_n Isha_lll be placedluponhunlprepar_ﬁd fill material, orgﬁnlc
the footings are reinforced to bridge poor soil conditions.  >0i alluvial sail or mud unless the load will be supported. When

History: Cr. Register, November, 1979, No. 287, &f1-80. reqUEStEd’ soil dat.a. shall be .prOVId.ed.' - .
i Note:I Tfhe decomposition of org?jnlc m%terlal in landfill gltes iest_abllshed for the
H isposal of organic wastes may produce odorous, toxic and explosive concentrations
SUbChapter IV — Footmgs of gas which may seep into buildings through storm sewers and similar underground
utilities unless provisions are taken to release the gases to the atmosphere.
7 H History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (a), Regis-
Comm 21.15 Footings. The dwelling shall be suppqrte_dﬁ{ January, 1989, No. 397, &:1-89; cr. (1) (), Register, March, 1992, No. 435,
on a structural system designed to transmit and safely distribgkEs—1-95; am. (1) (e), Register, November, 1995, No. 479, eff. 12-1-95: am. (1)
the loads to the soil. The loads for determining the footing Si#8, Register, March, 2001, No. 543, df1-01.
shall include the weight of the live load, roof, walls, floors, pier _
or column, plus the weight of the structural system and the soilComm 21.16 Frost penetration. (1) GENERAL. Foot-
over the footing. Footings shall be sized to not exceed the allowgs and foundations, including those for ramps and stoops, shall
able material stresses. The bearing area shall be at least equaé tolaced below the frost penetration level, but in no case less than
the area required to transfer the loads to the supporting soil widi8-inches below grade measured adjacent to the footing or founda-

out exceeding the bearing values of the soil. tion. Footings shall not be placed over frozen material.
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(2) ExcepTions. (a) Floating slabs constructed on grade need 1. Drain tile or pipe shall have an inside diameter of at least
not be installed below the minimum frost penetration line pr& inches.
vided measurelsave been taken to prevent frost forces from dam- 2. Drain tile or pipe shall have open seams, joints or perfora-
aging the structure. tions to allow water to enter.

(b) Grade beams need not be installed to the minimum frost 3. Where individual tiles are used, they shall be laid With
penetration line provided measures are taken to prevent fripi$h operjoints. Joints between tiles shall be covered with a strip
forces from damaging the structure. of asphalt or tar impregnated felt.

(c) Stoops or ramps need not be installed below the minimum 4. The tile or pipe shall be placed upon at least 2 inches of
frost penetration level provided measures are taken to prevesarse aggregate and shall be covered on the top and the side fac-
frost forces from damaging the structure. ing away from the dwelling with at least 12 inches of coarse aggre-

(d) Footings or foundations may bear directly on rock locategte that meets all of the following criteria:
lessthan 48 inches below grade. Prior to placement, the rock shall a. 100% of the aggregate shall pass a 1-inch sieve.
be cleaned of all earth. All clay in the crevices of the rock shall be 1, 90-1009% of the aggregate shall pa&-inch sieve.
removed to the level of frost penetration of/3-times the width 0-55% of th te shall pad&ainch si
of the rock crevice. Provisions shall be taken at grade to prevent c. b of the aggregate shall pasiainch sieve.

rain water from collecting along the foundation wall of the build- d. 0-5% of the aggregate shall pass a #8 sieve.
ing. 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-
(e) Portions of footings or foundations which are locategqd c 33. of th% two sizes, #6 is c%arse?g g P

directly below window areaways which are required to be 5  Bleeder tiles or pipes shall be provided at no more than
installed in accordance with s. Comm 21.03 (6), are exempt frgifoot intervals to connect the exterior drain tile or pipe to the

thﬁ rteqUirCefgemtS 0'1:‘3Ub-b(1)1-979 No. 287, eff. 6-1-80: am. (ntro), R interior drain tile or pipe.

Istory: I. Register, November, , NO. , €1, 6—1—-cU; am. (Intro.), Regis- H . . . -

ter, February, 1985, No. 350, eff. 3-1-85; ren(intro.) and (1) to be (1) and (2) and 6. The drain tiles or pipe that Ieadéfro_m the footing tiles to the
am. (2) (d), cr. (2) (e), Registdanuary, 1989, No. 397, eff. 2-1-89; am. (1), RegisteSUMP pit shall be laid at a grade of at leaghch per foot leading
November, 1995, No. 479, eff. 12-1-95; correction in (2) (e) made under s. 13t@3the sump pit. The remaining drain tiles or pipe shall be level or

(2m) (b) 7., Stats., Register, March, 2001, No. 543. graded downward to the line leading to the sump pit.

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED. (e) Drain tile or pipe dischargel. Drain tiles or pipe shall be
(a) New construction.1. Except as provided under sub. (2), §onnected to the sump pit.
complete drain tile or pipe system shall be installed around the 2. The sump pit shall discharge to natural grade or be
foundation of dwellings under construction where groundwategluipped with a pump.
occurs above the bottom of the footing. 3. All other aspects of drain tile discharge shall be in accord-

2. For the purposes of this section, a complete drain tile &c€ With the uniform plumbing code, chs. Comm 82 to 87.
pipe system includes the drdite or pipe installed inside and out- Note: The following is a reprint of a pertinent section of the plumbing pqde:
side the foundation at the footing level, bleeders connecting th%omm 82.36 (8) SuMPSAND PUMPS. () Sumps.1. ‘General.” All storm building

P - . . s : . Ibdrains shall discharge into a sump, the contents of which shall be automatically
inside tile or pipe to the outside tile or pipe, the sump pit, the dj ed and discharged, dispersed or used in accordance with sub. (4).

charge piping, and a pump or means of discharging water to naty- ‘Construction and installation’. a. Except as provided in subd. 2. c. and d., an
ral grade. interior sumgshall have a rim extending at least one inch above the floor immediately
(b) Optional systemsL. If a complete drain tile or pipe systenrdiacent to the sump.

: ) e - _-b. A sump shall have a removable cover digeht strength for anticipated loads.
IS n.Ot reqU|r.ed by natural .Condltl(.)ns under par. (a) or by aMUNICIE \wpere 5 sump is installed in an exterior meter pit or elevator pit, the rim may
pality or registered UDC inspection agency, a partial drain tile g jevel with the floor.

pipe system may be installed. d. When a sump is provided with an airtight, solid cover.

2. For the purposes of this section, a partial drain tile or piR’é. ‘Location’. All sumps installed for the purpose of receiving clearwater, ground-

) ater or stormwater shall be separated from water wells by the applicable separation
system may include any of the elements under par. (a) 2. distances contained in chs. NR 811 and 812, or as otherwise permitted by the depart-

(2) OpTIONAL sysTEMS. (a) New construction.1. For new ment of natural resources. _ '
dwelling construction, a municipality or registered UDC inspec- Note: See Appendix A-82.30 (11) (d) for material reprinted from s. NR 812.08.

tion agency may determine the soil types and natural or seasqné "Size", Except as recommended by tfie pump manufacturer, ihe size of each
. . . . p shall be no smaller than Inches In diameter a e top, Inches In diameter
groundwater levels for which a complete drain tile or pipe systej’ﬁ?1e bottom, and 22 inches in depth.

is required. (b) Pumps. 1. ‘Size.’” The pump shall be of a capacity appropriate for the antici-
2. For new dwelling construction, a municipality may nopated use.

enact requirements for other than complete drain tile or pipe sg%-clé?/glf/gasrgglfg‘iggt aﬁl-eg"here apump discharges into a storm drain system, a
tems. '

b. The minimum diameter discharge piping shall be based on the design flow rate
(b) Alterations to an existing dwelling=or an alteration to an of the pump and a minimum velocity of one foot/second.

existing dwelling covered by this code, a municipality may nc%te Eiritgrry:lggsRﬁa(ijstggoN%\%ergbftQS?rNgr.]ger,c treﬂ(.?,(fS)—(g%O; ;.n Zn& ;d%egi?;g,r Via

require a complete drain tile or pipe system. _  1088.NO. 380, off. 6-1-88: am. (2) (7). Regis@mnuary. 1980, No. 307 et 1ogo,
(c) Partial systems Municipalities may allow partial drain tile r. and recr, (4) (c) 3., Register, August, 1991, No. 428, eff. 9-1-91; cr. (5), Register,

or p|pe Systems for new dwe”ings under construction or eXiSt”zYQ’Ch' 1992, No. 435, efl-1-92; r. and recRegister, January, 1999, No. 517, eff.

dwellinas -99am. (3) (d) 4., Register, March, 2001, No. 543, eff. 4-1-01; CR 03-097: am.
gs. (1) (b) 1., (2) (a) 1., and (3) (a) Register November 2004 No. 5871-4f05.

(3) MATERIAL AND  INSTALLATION REQUIREMENTS FOR
REQUIREDSYSTEMS. () General. Complete drain tile or pipe sys- Subchapter V — Foundations

tems required by natural conditions under sub. (1) (a) or by a

municipality or registered UDC inspection agency shall comply Comm 21.18 Foundations. (1) GENERAL. (a) Design.

with the requirements of this subsection. Foundatiorwalls shall be designed and constructed to support the
(b) Basement floor slabsThe basement slab shall be placederticalloads of the dwelling, lateral soil pressure, and other loads

on at least 4 inches of clean graded sand, gravel or crushed staftBout exceeding the allowable stresses of the materials of which
(c) Manufactured drainage systemManufactured drainage the foundations are constructed.

systems not meeting the requirements of this section shall be subfb) Lateral support at basel ateral support such as floor slabs

mitted to the department for review and approval prior to installar framing shall be provided at the base of foundation walls.

tion. (c) Lateral support at top.Lateral support shall be provided
(d) Drain tile or pipe installation. Drain tile or pipe used for at the top of the foundation walls by one of the following:

foundation drainage shall comply with the following require- 2. Structural analysis. A system designed through structural

ments: analysis.
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3. Anchor bolts. a. Structural steel anchor bolts, at }east organic silts and silt clays, low plasticity oL b

inch in diameter, embedded at least 7 inches into the [concrete §fdganic clayey silts, elastic silts MH %0

grouted masonry with a maximum spacing of 72 inches anlqowalnic clays of high plasticity CH b

located within 18 inches of wall corners. roanic clave and sity clavs OH b
b. A properly sized nut and washer shall be tightened on eadl? 4 y ey

: aDesign lateral soil loads are given for moist conditions for the specified soils at

bolt to the plate Or sill. . . . . . theiroptimum densities. Actual field conditions shall govern. Submerged or sat-
c. When vertical-reinforcing steel is provided in masonry urated soil pressures shall include the weight of the buoyant soil plus the hydro-

construction, asequired under sub. (3), the location requirementsSti® loads. ' '

undersubd. 3. a. shall be modified as necessary so anchor bolts ¢asuitable as backiill material.

placed in the same core as the reinforcement without exceediﬂ'%r relatively rigid walls, as when braced by floors, the design lateral soil load

the limits of subd. 3. a shall beincreased for sand and gravel type soils to 60 psf per foot of depth. Base-

e . ment walls extending not more than 8 feet below grade and supporting flexible

4. Other mechanical fasteners. a. Mechanical fasteners usegor systems are not considered relatively rigid walls.

in accordance W'th the manUfacwrer S t.es“ng ‘?md |'§t|ng- dFor relatively rigid walls, as when braced by floors, the design lateral load shall be
b. When vertical-reinforcing steel is provided in masonry increased for sitand clay type soils to 100 psf per foot of depth. Basement walls

1 ; ; ; extendingnot more than 8 feet below grade and supporting flexible floor systems
construction, asequired under sub. (3), the location requirements s ZEISNT A IS, relatively rigid walls.

under subd. 4. a. shall be modified as necessary so the faSterL%u classes are in accordance with the Unified Soil Classification System, ASTM
are placed in the same core as the reinforcement without exceep4g7. and design lateral loads are for moist soil conditions without hydrostatic

ing the limits of subd. 4. a. pressure.
_(d) Floor framing 1. Floor framing shall be fastened to the (2) ConcreTEFouNDATION wALLS. (a) Except as provided in

sill plate by one of the following methods: _ ar. (b), unless designed through structural analysis, the minimum
a. Mechanical fasteners used in accordance with thfickness of concrete foundation walls shall be determined from

manufacturer’s testing and listing. Table21.18-B, but in no case shall the thickness of the foundation
b. In accordance with structural analysis. wall be less than the thickness of the wall it supports.
c. In accordance with the fastener table printed in the appen-{b) A 6-inch nominal wall thickness may be used provided the

dix to this code. fill on one side of the wall is within 12 inches vertically of the fill

2. a. Where the floor framing is parallel to the foundatiodn the other side of the wall.
wall, solid blocking or bridging shall be installed in at least the TABLE 21.18-B
first adjacent joist space at a spacing of no more than 32 inches on :

center CONCRETE WALL THICKNESSES
b. Solid blocking shall be of the same depth as the joist. Nominal '\gﬁégumlff%i?meﬁfembg-
. A > X i i
~ c. Fastening of the blocking or bridging shall be in accordance Thickness Wall Being Supported
with structural analysis or the fastener table printed in the appemnype of Concrete (inches) (Wood frame - feet)
dix to this code. 3000 psi ) 8
~ (e) Soil lateral load. Unless designed through structural analy-Unreinforced concrete %gz 18
sis, soil lateral loads shall be determined from Table 21.18-A. 12 115
TABLE 21.18-A lUnbalanced fill is the difference in elevation between the outside grade and the
SOIL LATERAL LOAD basement floor.
Desian 2The maximum height of unbalanced fill for a 12-inch thick plain concrete wall
Later%l may be increased to 12 feet provided the wall is constructed of concrete with a
Soil minimum compressive value of 6,000 psi at 28 days.
Load® (3) MASONRY FOUNDATION WALLS. (@) Dampproofing.
PSF per ; ;
Unified Soil  Foot of Masonry foundation walls shall be dampproofed by applying to
Description of Backfill Material © Classification  Depth the exterior surface from footing to finished grade, a continuous
Well graded, clean gravels; gravel-sand mixes GW c 3o coating of one of the following: .
Poorly graded clean gravels; gravel-sand mixes GP c 30 1. Portland cement and sand coat mortar, at féagtch
Silty gravels, poorly graded gravel-sand mixes GM €40 tthl;. - M s lea¥s inch thick
Clayey gravels, poorly graded gravel-and-clay GC 45 - Type M or S mortar, at .e ginc .t ICK. . X
mixes 3. Structural surface bonding material, at Iéashch thick.
Well-graded, clean sands; gravelly sand mixes SW ¢ 30 4. Equivalent dampproofing material, applied in accordance
Poorly graded clean sands; sand-gravel mixes sp ¢ 3o With themanufacturer’s instructions and acceptable to the depart-
Silty sands, poorly graded sand-silt mixes SM €45 ment. . .
Sand-silt clay mix with plastic fines SM-SC o5 (b) Structural requirementsUnless designed through struc-
al d v araded sand—clay mi sc d 60 tural analysis, the masonry foundation walls shall be constructed
ayey sands, poorly graded sana-clay mixes 0 in accordance with ACI 530.1 and the following requirements:
Inorganic silts and clayey silts M > 1. The minimum thickness of unreinforced masonry founda-
Mixture of inorganic silt and clay ML-CL 60 tion walls shall be determined by Table 21.18-C, but in no case
Inorganic clays of low to medium plasticity CL %0 shallthe thickness be less than the thickness of the wall it supports.

Register, December, 2008, No. 636



27 DEPARTMENT OF COMMERCE Comm 21.18

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

TABLE 21.18-C TABLE 21.18-Eb.c.d

PLAIN MASONRY FOUNDATION WALLS d

10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS

Minimum nominal wall thickness (inches) WHERE d > 6.75 in?
Soil classes and lateral soil logi(psf per foot Vertical reinforcement
below exterior grade Soil classes and lateral soil logf(psf per foot
. Depth of SC, MH, below exterior grade)
Maximum | unbalanced GM, GC, ML-CL and Maxi-
Wall backfill GW, GP, SW | SM, SM-SC | inorganic CL mum GM, GC, SM, | SC, MH, ML-
Height height and SP soils | and ML soils soils Wall Heightof | GW, GP,SW | SM-SCand | CL and inor-
(ft=in) (ft) 30 45 60 Height | unbalanced | and SP soils ML soils ganic CL soils
3 oSS 3 5 5 (ft=in) | backfill (ft 30 45 60
5 8 10 10 7- 4 (or | #4 C. | #4 c. | #4 .C.
6 10 12 10 (solid) ® (OE °s9) b1 ot gg oc | haa gg oc | gg oc.
7 12 10 (solid)) | 12 (solic?) 6 #4.at56 o.c. | #4at48 oc. | #4at4d oc.
84 4 (o less) 8 8 8 7 #4 at56 o.c. | #5at56 o.c. | #5at40 o.c.
5 8 10 12 _
6 10 12|12 (soid) | e | Rt os | Matoe ok | daaiag o
7 12 12 (solid) Note ¢ 6 #4at56 o.c. | #4atag oc. | #5at56 o.c.
8 10 (solid) | 12 (solid?) Note ¢ 7 #4at48 oc. | #4at32 oc. | #5at56 o.c.
9-1 4 (or less) ) F) ) 8 #5at56 o.c. | #5at40 o.c. | #7 at56 o.c.
5 8 10 12
6 12 12 12 (solic?) 9-1 4 (orless) | #4at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
! 12 (solid) | 12 (solic) Note ¢ 5 #4at56 0.c. | #4at56 o.c. | #4at48 oc
8 12 (solid?) Note ¢ Note ¢ 6 W at5g oc | #aatad oc | #4ai3? oo
9 Note ¢ Note ¢ Note ¢ 7 42040 0. | #5a148 oc. | 46 at 48 oc.
aFor design lateral soils and descriptions of soil classes, see s. Comm 21.18 (1) (d). 8 #4at32 oc. | #6at48 oc. | #4atl6 o.c.
Soil classes are in accordance with the Unified Soil Classification System and 9 #5at40 o.c. | #6at40 oc. | #7at40 o.c.

design lateral soil loads are for moist soil conditions without hydrostatic pres=7

sure.

b Solid grouted hollow units.

€An analysis in compliance with ACI 530 or reinforcement in accordance with

Table 21.18-D, 21.18-E or 21.18-F is required.

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

2. Reinforced masonry walls shall be reinforced in accord-

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 (3) (b).
d Mortar shall be Type M or S and masonry shall be laid in running bond.

€ The specified location of the reinforcement shall equal or exceed the effective
depthdistance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement.

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

TABLE 21.18-FP.c.d

For design lateral soil loads, see s. Comm 21.18 (1) (d). Soil classes are in accord-
ancewith the Unified Soil Classification System and design lateral soil loads are

12 IN. REINFORCED MASONRY FOUNDATION WALLS WHERE d >

TABLE 21.18-Dv.c.d 8.75 in®
8, 10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS Vertical reinforcement
in€
WHERE d > 5 in. Soil classes and lateral soil logt(psf per foot
Vertical reinforcement below exterior grade)
Soil classes and lateral soil lod(psf per foot Maxi- Heightof | GW, GP, SW
below exterior grade) mum | unbalanced | and SP soils | GM, GC, SM, | SC, MH, ML-
Maxi- Wall backfill (ft) 30 SM-SCand | CL and inor-
mum GM, GC, SM, | SC, MH, ML— Hff_I?:t ML4550|Is gamcé%)L soils
Wall Heightof | GW,GP,SW | SM-SCand | CL and inor- (ft=in)
Height | unbalanced | and SP soils ML soils ganic CL soils 7-8 4(orless) | #4at72 oc. | #4at72 oc. | #4at72 o.c.
(ft=in) | backfill (ft) 30 45 60 5 #4 at 7% oc. | #4at 75 oc. | #4at 7% o.c.
6 #4 at72 o.c. | #4at64 o.c. | #4at48 o.c.
7-8 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c.
5 44 at 48 oo | #4at48 oo | #4at4d oo 7 #4 at72 o.c. | #4at48 o.c. | #5at56 o.c.
6 #4 at 48 o.c. #5 at 48 o.c. #5 at 40 o.c. —4 4 | #4 77 #4 77 #4 77
7 #4at40oc. | #5at40oc. | #6at4s oc. ° Oesd | faatrsos | haarzoe | baaizoc
8-4 4 (orless) | #4at48 oc. | #4at48 o.c. | #4at48 o.c. 6 #4at72 oc. | #4at56 oc. | #5at7Z o.c.
5 #4at48 oc. | #4atdd oc. | #4at4d oc. : faat % oc. | #oat g‘; oc. | #aat ig oc.
6 #4at48 oc. | #5at48 oc. | #5at40 oc. #4at48 oc. | #4at3Zoc. | #5at4d oc.
7 #5at48 o.c. | #6at48 o.c. | #6 at40 o.c. _
8 | #aoc | weaadoc | waadoc O | COUSS | BRSEE | HAS0E | Kk oc
6 #4 at72 o.c. | #4at56 o.c. | #5at64 o.c.
9-1 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c. 573 ﬁ a{ ig o zg a{ gg . zg a{ Sg, 0.c.
5 #4at48 oc. | #4at48 oc. | #5at4d oc. 5 be at s 0.C. i at 25 0.C. e at a0 0.C.
6 #4at48 oc. | #5at48 o.c. | #6at4d o.c. atsb o.c. at7zo.c. atavo.c.
7 #5at48 o.c. | #6at48 o.c. | #7 at48 o.c. aFor desi ; ; ;
gn lateral soil loads, see s. Comm 21.18 (1) (d). Soil classes are in accord-
g zg a% ig o.C. zg ai ig o.C. ﬁg a{ gg 0.C. ancewith the Unified Soil Classification System and design lateral soil loads are
ata o.c. at4g o.c. atsz o.C. for moist soil conditions without hydrostatic pressure.

aFor design lateral soil loads, see s. Comm 21.18 (1) (d). Soil classes are in accorfl-Provisions for this table are based on construction requirements specified in s.

ancewith the Unified Soil Classification System and design lateral soil loads are  Comm 21.18 (3) (b).
for moist soil conditions without hydrostatic pressure.

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

€ The specified location of the reinforcement shall equal or exceed the effective
depthdistance, d, measured from the face of the soil side of the wall to the center

of vertical reinforcement.

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

b provisions for this table are based on construction requirements specified in I Mortar shall be Type M or S and masonry shall be laid in running bond.
Comm 21.18 (3) (b).

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

€ The specified location of the reinforcement shall equal or exceed the effective
depthdistance, d, measured from the face of the soil side of the wall to the center

of vertical reinforcement.
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4. Solid—grouted hollow units or cores containing vertical (b) Water drains into an interior floor drain that complies with
reinforcement shall be filled with masonry grout that compligbe requirements of ch. Comm 82.
with ASTM C 476. Note: See s. Comm 82.34 for floor drain requirements.

5. In lieu of the reinforcement provisions of Tables 21.18—Dec":fs‘(tz")rﬁegs't';fﬁ,'lztfgé“o%vﬁrg?ggglgggiygé_“?g' E2-1-95; CR 02-077:1. and

21.18-Eand 21.18-FRalternative reinforcing bar size and spacing
having an equivalent cross—sectional area or reinforcement peicomm 21.205 Wood floors in contact with the
linear foot of wall is permitted, provided the spacing of the reilgond.  Wood floors in contact with the ground shall comply
forcementdoes not exceed 72 inches and reinforcing bar size dg&g, the requirements under s. Comm 21.18 (4).
not exceed No. 11. History: Cr. Register, January, 1989, No. 397, 2f1-89; am. Registedanuary,

6. The depth below grade, wall height and reinforceme#f99, No. 517, eff. 2-1-99; correction made under s. 13.93 (2m) (b) 7., Stats., Regis-
spacing may exceed the maximum values indicated in Tab!g%lylgéch, 2001, No. 543; CR 02-077: r. and recr. Register May 2003 No. 569, eff.
21.18-D, 21.18-E and 21.18-F only if the design is based o

structural analysis. _ _ Comm 21.21 Precast concrete floors.  Precast con-

(4) WoobFounpaTions. Wood foundations shall be designedirete floors shall be designed through structural analysis, or load
and constructed in accordance with “The Permanent Wogghles furnished by the precast product fabricator may be used,
Foundation System, Basic Requirements, Technical Report Neovided the load tables were developed using structural analysis
7", as adopted under s. Comm 20.24, Table 20.24-2 and the i}l{oad testing.
lowing exceptionThe thickness of the foundation wall shall be no History: Cr. Register, Novembet979, No. 287, eff. 6-1-80; r. and reRegister,
less than the thickness of the wall it supports. March, 1992, No. 435, eff-1-92.

a) Exception. Fasteners shall be of silicon bronze, copper or .

( ? P I 304 or 316 PP Comm 21.22 Wood frame floors. Unless designed
stainless steel types or . . .

Note: Additional explanatory information regarding wood foundations can bEIrough structural analysis, wood frame floors shall comply with
obtained irfAll-Weather Wood Foundation Systems, Design, Fabrication, Installathe following requirements:
tion Manual”, published by the American Forest & Paper Association. (1) FLoor JoisTs. Wood floor joists shall comply with the

(b) Materials. All lumber and plywood shall be pressurgeqyirements of s. Comm 21.02 (3) (a). The minimum live loads
treated with preservative and labeled to show conformance W&bu be determined from s. Comm 21.02. Where sill plates are
AWPA C-22. provided, the sill plates shall be fastened to the foundation.

History: Cr. Register, Novembet979, No. 287, eff. 6-1-80; am. (3) (intro), Reg- P . .
ister, February, 198®o. 350, eff. 3—1-85; cr. (2) (c) to (e), r. and recr. Tables C anPOUbIe floor joists shall be provided underneath all bearing walls

D, r. (3) (a) 2., renum. (3) (a) 1. to be (a), Register, January, 1989, No. 397, ¥hich are parallel to the floor joists.
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) (c) and (d), Register, March, 1992, No. 435, &gﬁ?llmt)h Flfl()OR -JQlStTS I?]N"MASOtNRY WALLS. f(fg folrl] m-asany
4-1-92;renum. (1) to (3) to be (2) to (4), and am. (3) (b), (4) (intro.) and (b), TaBkA!!S, the TIOOr JOISIS shall rest upon one or the Tfollowing:
121%-918-4%,1 r2 (Ttrgs-) and(;)abllqe 2_1.t18,Jcr. ), (31) g(g%, ﬁegiésfszr,'-e’\fg\;’gmbeg 1995, No. 1. A mortar—filled or grout—filled core masonry block.

, eff. 12-1-95; am (2), Register, January, , No. -9, rand recr. i
(1) (b), (3), Tables 21.18-C and D, am. (2) (a), . Table 21.18-B, renum. Table 2- A Solid—top masonry block. o
21.18-Ato be Table 21.18-B and cr. (1) (), (d), Tables 21.18-A, E and F, Register 3, A sill plate at least as wide as the nominal width of the wall.
March 2001 No. 543, efd-1-0L,CR 02-077: 1. (1) (c) 1., renum. (1) (d) to be (1) note: See s. Comm 21.10 for treatment requirements for wood in contact with

(e), cr. (1) (d), am. (4) (intro.), (b) and Tables 21.18-A, C and F Register May 200 sonry
No. 569, eff8-1-03. :
(2) FLoorTRuUSSES. Metal plate connected wood floor trusses
Subchapter VI — Floors shall bedesigned in accordance with the Design Specifications for

Metal Plate Connected Parallel Chord Wood Trusses and the
Comm 21.19 Floor design. Floors shall support all dead National Design Specification for Wood Construction. Truss
loads plus the minimum unit live loads as set forth in s. Commembers shall not be cut, bored or notched.
21.02. The live loads shall be applied to act vertically and uni- (3) GIRDERSAND BEAMS. Girders and beams shall be selected
formly to each square foot of horizontal floor area. Basemeritem Table 21.22—-A1 or Table 21.22-A2 or shall be designed
shall beprovided with wood or concrete or similar type floors thahrough structural analysis.
comply with s. Comm 21.20 or 21.205. _ _ (a) Wood girders and beams shall be fitted at the post or col-
o tory: Cr. Register, November, 1979, No. 287, @f1-80; r. and recRegis-  ymn.” Adjoining ends shall be fastened to each other to transfer
' ' T ' horizontal loads across the joint. Beams shall also be fastened to
Comm 21.20 Concrete floors. (1) When concrete the posts with framing anchors, angle clips, or equivalent.
floors are provided, the thickness of the concrete shall measure afb) Where intermediate beams are used, they shall rest on top
least 3 inches. of the girders; or shall be supported by ledgers or blocks fastened
(2) When aconcrete floor is placed in clay soils, a 4-inch thick0 the sides of the girders; or they may be supported by approved
base course shall be placed in the subgrade consisting of i@/ hangers into which the ends of the beams shall be fitted.
graded sand, gravel or crushed stone. ‘ 4) |’3EARING_AND END CONFIGURATION. (@) Sawn lumber.1.
(3) When aconcrete floor is placed on sand or gravel soils, théoists.” Wood joists made of sawn lumber shall meet the follow-
base course may be omitted unless drain tile is installed. If dri1f bearing requirements:
tile is installed, the requirements of s. Comm 21.17 shall be met. a. Wood joists supported on wood or metal shall have a bear-
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register, JalﬁRp;? surface of at least/p—inches measured from the end of the

zélry:,L 199989, No. 397, eff. 2-1-89; r. and recr. Register, January, 1999, No. 517, gf{st.
' b. Wood joists supported on masonry or concrete shall have
Comm 21.203 Garage floors. (1) MaTeriALS. Garage a bearing surface of at least 3 inches measured from the end of the
floors shall be constructed of concrete or other noncombustifést.
materials which are impermeable to petroleum products. Slab- ¢. The tail end of a floor joist may not extend past the edge of
on-gradeconcrete garage floors shall be at least 4 inches thick 8leam by more than the depth of the floor joist.

placed over at least 4 inches of granular fill. L . .
Note: It is not the intent of sub. (1) to require a concrete floor to be sealed to make d. Wood floor joists with ends that intersect over a beam shall

it completely impermeable. ave the e_nds overlap at least 3 inches and be securely fastened
(2) ConFicuraTiON. The floor shall be sloped such that watefogether with at least two 12d common nails or the ends shall be
is removed in accordance with one of the following: butt—jointed or face—jointed and fastened with ties, straps, plates

(a) Water drains toward the overhead door or to exterior gra@fesolid blocking.
such that no damage will be caused to any structural member or2. ‘Beams and girders.” Beams and girders made of sawn
wall covering of the garage or the dwelling. lumber shall have a bearing surface on their supports of at least 3
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inches parallel to the beam or girder and be at least as wide as the. a. The overhang supports a uniform load limited to the
beam or girder. weight of the bearing wall and the tributary roof area above it.

(b) Engineered wood productsBearing surface for engine- b. The tributary length of the roof area, excluding the eave
ered wood products shall be in accordance with the manufacteverhang, is no more than 2 feet greater than the actual length of
er's instructions provided those instructions were develop#te joist directly below.
through structural analysis or product testing and are applicable c. The eave overhang is no more than 2 feet.
to the configuration. Note: The tributary length is usually half the span of the joist or rafter.

(5) NoTcHING AND BORING. Notching and boring of beams or 3. The joist overhang does not support any concentrated

girders is prohibited unless determined through structural anal§ads. For the purposes of this subsection, a framed opening in the
sis. wall with a rough opening of 4 feet or less shall be considered uni-

(a) Notching of floor joists.1. Notches located in the top Orform loading.

bottom of floor joists shall not have a depth exceedigghe 4. a. The cantile_zvgred joist is double_d at the supporting_wall.
depth of the joist, shall not have a length exceedinithe joist b. The doubled joist length extends inward beyond the inner
depth nor be located in the middlg of the span of the joist.  edge ofthe supporting wall by the same distance as the cantilever.

2. Where floor joists are notched on the ends, the notch shall ¢- The added joist member is secured to the main joist as
not exceed/, the depth of the joist. Notches over supports mafated in the nailing schedule in the appendix, under the heading
extend the full bearing width of the support. or “floor framing, built-up girder and beams, top loaded".

(b) Boring of floor joists. 1. ‘General.” A hole may not be () Joist overhangs perpendicular to the main floor framing
bored in a floor joist within 2 inches of a notch or another holtéﬂysu?"‘-Jo'St overhangs that are perpendicular to the main floor

In no case shall the distance between adjacent holes be less ing system, or lookout joists, may extend beyond the depth
the diameter of the larger hole. of the joist without structural analysis provided they meet all of the

2. ‘Holes near the edge.” Holes bored in the top or bottorr}((ﬂlowmg conditions:

inches of goist shall follow the limitations for notching under pary eyéh thﬂg éﬂ?éroggégaor}%z gﬁgg'ﬁ;ﬁ?%%@ﬁﬁ iihan 2 feet
(a). '

. , . . ... 2. a. Adouble floor joist is used to support the lookout joist.
3. ‘Other holes.” Holes bored in floor joists that are not within A ) .
2 inches of the top or bottom of the joist shall have their diame} r b. The double floor joist is located a distance of at least 2 times

limited to Y3 the depth of the joist. e cantilever length inward from the outer edge of the supporting

(c) Engineered wood productNotching or boring of engine- wall below
eredwood products shall be done in accordance with the manufac- tC'I hThe lookout joists are fastened to the double joist with
turer’s instructions provided those instructions were developBft&! Nangers. _
through structural analysis o product testing. bearing wall o1 2 wall hat supports only & roof which Spans no
6) OVERHANG OF FLOORS. (a) General Except as provided }
in ;()a)rs. (b) and (c), a floor jf)igt overhang shaﬁ)l be (F:)antilever rethan the floor overhang cantilever length plus the eave over-

beyond the outer edge of the supporting wall below it by no more S
e : (d) All overhangs longer than the depth of the supporting joist
:Eg}tgﬁﬁsggligeﬁégo%?fég I\?\;i?hr :h‘éuob.e. .d. ezsllggze (23? rough str at do not meet all of the conditions under par. (b) or (c) shall be

designed through structural analysis.

(b) Joist overhangs parallel to the main floor framing system 7y g 50 openings. Trimmers and headers shall be doubled
Joist overhangs that are extensions of, and parallel to, the

. . n the span of the header exceeds 4 feet. Headers which span
floor framing system may extend beyond the depth of the jojgtre than 6 feet shall have the ends supported by joist hangers or
without structural analysis provided they meet all of the followmg,aming anchors, unless the ends are supported on a partition or

conditions: beam. il joists (joists which frame into headers) more than 8 feet
1. The overhang is cantilevered no more than 2 feet beydorlg shall be supported on metal framing anchors or on ledger
the outer edge of the supporting wall below it. strips of at least 2 inches by 2 inches nominal.
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(8) FLOOR SHEATHING, BOARDS AND PLANKS. (@) P'yV_VO_Od IPlace face grain across supports and end joints over framing.
sheathing. Plywood sheathing used fOI’_ floors shall be limited tozLeave1/4" space at panel ends and edges, trim panels as necessary to maintain
the allowable loads and spans shown in Table 21.22-B. end spacing and panel support on framing. Fill joints with epoxy mortar. With

(b) Plywood underlaymentPlywood underlayment shall be single layer floors, use solid lumber backing or framinder all panel and edge
. f . joints, including T & G joints.
installed in accordance with Table 21.22-C. ' 9 '

(c) Combination subfloor — underlaymen€ombination sub- TABLE 21.22-D

floor-underlayment shall be installed in accordance with Table  MINIMUM THICKNESS FOR PLYWOOD COMBINATION
21.22-D. SUBFLOOR-UNDERLAYMENT. PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR TO
(d) Floor boards. Where wood boards are used for floor SUPPORTS2
sheathing, the boards shall comply with the minimum thicknesses

shown in Table 21.22-E.

Maximum Support Spacing®

. 16" o.c. 20 o.c. 24 o.c.
(e) PIa_nks. Planks _shaII_ be tongue and groove or sph_ned and Plywood Panc] Panc] Panc]
at least 2 inches, nominal, in thickness. Planks shall terminate over Species  Thickness Thickness  Thickness
beams unless the joints are end matched. The planks shall be l@ligvood Grade Group (inches) (inches) (inches)
so that no continuous line of joints will occur except at points of 1 1, Slg 3y
support. Planks shall be nailed to each beam. 283 5g 3, 7
(9) BriDGING. (a) Sawn lumber Bridging shall be provided sanded
for sawn lumber framing at intervals not exceeding 8 feet whergeyior type 4 3, g 1
the nommial depth to thICknes.S r.atlo IS greater th.an 4t01. ~ Underlayment C-C All Groups APA Rated Sheathing and APA Rated
(b) Engineered productsBridging shall be provided for engi- Plugged Sturd- Sturd—I-Floor shall be installed consis-
neered framing products in accordance with the manufactureraFloor tent with their rating.
recommendations.
1Spans shall be limited to values shown, based on possible effect of concentrated
TABLE 21.22-B loads.
ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING 2Unsupporteddges shall be tongue and groove or blocked except Wheirech
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN underlayment of%3,—inch finish floor is used.
1
PERPENDICULAR TO SUPPORTS 3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load
Plywood Thickness Maximum span3 based on deflection of L/360 span for spans 24 inches or less is 125 psf; and for
Span Rating (in inches) (in inches) spans 48 inches, 65 psf.
3216 1535, 15, 51g 16° 4The departmenwill accept subfloor underlayment panels such as Sturd-I-Floor
407, 193, 5lg, 314, 7/g 2045 which meet the requirements of ARAanufacturing specifications for Sturd—
s |-Floor panels.
4824 233,314, "lg 24
TABLE 21.22-E
1Thesevalues apply to C-D, C-C, and Structural | and Il grades only. Spans shall
be limited to values shown because of possible effect of concentrated loads. MINIMUM THICKNESS OF FLOOR BOARDS
2Span Rating appears on all panels in the construction grades listed in footnote 1. Minimum Net Thickness (inches)
3Plywood edges shall have approved tongue and groove joints or shall be sup-  Joist Spacing ) . . .
ported with blocking, unlesk;—inch minimum thickness underlayment df1 (inches) Perpendicular to Joist Diagonal to Joist
inches ofapproved cellular or lightweight concrete is installed or finished floor is 24 Y6 3,
25/30-inch wood strip. Allowable uniform load based on deflectiof/ggg of
span is 165 pounds per square foot. 16 Sg Sg

4 L . . . . History: Cr. Register, Novembet979, No. 287, eff. 6-1-80; am. (1) and(tm),
For joists spaced 24 inches on center, plywood sheathing with Span #4iing Register, February, 1985, No. 350, eff. 3-1-85; renum. (8) (c) and (d) to be (8) (d)

or greater can be used for subfloors when supportiagriches lightweight con- 5 () and am. (8) (d), renum. Table 21.22-A and D to be Table 21.22 AL and E, cr.
crete. (8) (c), Table 21.22 A2, r. and recr. Tables 21.22 B and C, Register, January, 1989,

5 i 5/ i : it : No. 397, eff. 2-1-89; am. (2), (4), (5), (6) and (9), r. and recr. Table 21.22-A2, Regis-
May be 24 inches #%/3,-inch wood strip flooring is installed at right angles to ter, March, 1992, No. 435, eff. 4-1-92; am. (5) (b) and cr. (5) (c), Table 21.22-AL,

joists. r. Table 21.22-A, Register, November, 1995, No. 47912f1-95; r. and recr. (9),
TABLE 21.22-C RegisterJanuary, 1999, No. 517, e#-1-99; r. and recr. (1m), (4), and (5) (b), Regis-
' ter, March, 2001, No. 543, eff. 4-1-01; CR 02-077: am. (5) (b) 1., . and recr. (6) Reg-
MINIMUM THICKNESS FOR PLYWOOD UNDERLAYMENT ister May 2003 No. 569, e-1-03.
Riywood Grades and Aoplication ’Y'rm'c”k‘rll‘g“sspim‘r’f;‘é) Comm 21.225 Decks. Decks attached to dwellings and
P P °p detached decks which serveexit shall comply with the applica-
Groups 1, 2, 3, 4,5 APA  Over Smooth Subfloor g ble provisions of this chapter, including but not limited to:
UNDERLAYMENT INT (1) Excavation requirements of s. Comm 21.14;
(Wi Interior Of extetor (2) Footing requirements of s. Comm 21.15 (1) (f);
S T ABA oY Over Lumber Subfloor or sz 3) Frost penetration requirements of s. Comm 21.16;
MENT EXTAPAC-C  Oiher Uneven Surfaces (3) Frost pe e_ ation requirements of s. Co .16;
Plugged EXT (4) Load requirements of s. Comm 21.02;
Same Grades as Above ~ Over Lumber Floor Up to Uy (5) Stair, handrail and guardrail requirements of s. Comm
But Group | Only 4" Wide. Face Grain Must 21.04: and
Be Perpendicular to ] . .
Boards (6) Decay protection requirements of s. Comm 21.10.
- - History: Cr. Register, March, 1992, No. 435, @ff1-92.
APA UNDERLAYMENT  Over 16 Joist Spacing, 1Y,
Sanded Exterior Grade  19/32 Subfloor, Under
Tile With Organic Adhe- Subchapter VIl — Walls
sive
Over 16 Joist Spacing, 15/, Comm 21.23 Wall design. (1) LIVE AND DEAD LOADS.
19/32 Subfloor, Under All walls shall support all superimposed vertical dead loads and
Tile With Epoxy Mortar live loads from floors and roofs.
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(2) HorizonTaL wIND LOAD. Walls shall be designed to with-  (b) Notching and boring.1. When piping or ductwork is
stand a horizontal wind pressure of at least 20 pounds per squeaeed in an exterior wall or an interior load—bearing wall, such
foot applied to the vertical projection of that portion of the dwelthat atleast half of the top plate is removed, the plate shall be rein-
ing above grade. No wind load reduction shall be permitted for tfugced with a steel angle at least 2 inches by 2 inches by 20 gauge
shielding effect of other buildings. thick.

History: Cr. Register, November, 1979, No. 287, &ff1-80. Note: 20 gauge is approximately 0.036 inch.
. ) 2. The steel angle shall span the gap and extend at least to the

Comm 21.24 Exterior covering. (1) GENERAL. The midpoint of the adjacent stud spaces.
exteriorwalls shall be covered with a permanent weather resistant 3. Other equivalent materials may be used in accordance with

finish. s. Comm 21.02.

(2) DURING consTRUCTION. During construction, wall cavity . . .
insulation may not be installed until a water-resistant exterigr (¢) Exceptions.1. A single top plate may be used in place of
covering is in place over the wall cavity. a double top plate provided a rafter is located directly over the

Note: An example of acceptable water—resistant covering is foam sheathing w?tFPdS an_d the plate !S Securely tled_ at _the end joints, corners and
taped joints and the permanent doors and windows installed. intersectingwalls. Joints may occur in single top plates only when
(3) FLasHING. (@) Corrosion-resistant flashing shall bdlirectly over a stud.
installed in the exterior wall to prevent water from entering the 2. A continuous header, consisting of two 2—inch members set
wall cavity or coming in contact with the structural framing comen edge, may be used in lieu of a double plate if tied to the adjacent

ponents. wall.
(b) The flashing shall extend to the surface of the exterior wall (3) WaLL opeNINGs. Where doors or windows occur, headers
finish and prevent water from reentering the exterior wall. shall be used to carry the load across the opening.

(c) Flashing shall be provided at all of the following locations: (a) Header size.The size of headers shall be determined in
1. Atthe top of all exterior door and window openings, unlesecordance with the spans and loading conditions listed in Tables
using self-flashing windows that provide at least one inch @fl..25-B, 2125-C and 21.25-D. Headers for longer spans shall be

flashing around the opening, including the corners. designed by an engineering method under s. Comm 21.02.

2. At the intersection of chimneys or other masonry construc- (b) Header support.Headers in bearing walls shall be sup-
tion with frame walls. ported in accordance with subd. 1. or 2. or 3.

3. Under and at the ends of masonry, wood or metal copings 1. Headers 3 feet or less in length shall be directly supported
and sills. on each end by either:

4. Continuously above all projecting wood trim. a. The single common stud and a shoulder stud; or

5. Where porches, decks or stairs attach to a wall or floor j The single common stud with a framing anchor attached.

assembly of wood frame construction. 2. Headers greater than 3 feet but less than or equal to 6 feet
6. Atwall and roof intersections. in length shall be directly supported on each end by the single
7. At built=in gutters. common stud and a shoulder stud.

5005 et ovenvasre, o 207, f 614001 s et 3 Headers greater han 6 feet i length shalbe dirctly sup-
eff. 8-1-03. ported on each end by the single common stud and 2 shoulder
studs.

Comm 21.25 Wood frame walls.  Unless designed  (4) NotcHinG. Notching and boring of columns or posts is
through structural analysis, wood frame walls shall comply witfyohibited unless designed through structarellysis. Studs shall
the following requirements. not be cut or bored more thah the depth of the stud, unless the

(1) STUD CONFIGURATION AND BRACING. (@) Studs. Wood stud is reinforced.
studs shall comply with the size and spacing requirements indi-(5) parriTions. Load-bearing partitions shall be placed over
cated in Table 21.25-A. Studstire exterior walls shall be placedpeams, girders, or other load-bearing partitions. Load-bearing
with the wide faces perpendicular to the plane of the wall. - partitions running at right angles to the joists shall not be offset

(b) Bracing. Exterior walls shall be braced at the corners. from the main girder or walls more than the depth of the joist

1. Nominal 1 inch by 4 inch continuous diagonal members s#tless the joists are designed to carry the load.

into the face of the studs at an angle betweérad8 60; or (6) PosTsAND coLUMNS. (a) General. 1. Posts and columns

2. Four feet by 8 feet plywood sheathing panels not less trerall be installed to resist imposed loads.
®/16-inch thick for16-inch stud spacing and not less thégrinch 2. Posts and columns shall bear directly over the midglle
thick for 24-inch stud spacing; or of a footing.
3. Preformed metal T-bracing not less than 22 gage (.0296 3. posts and columns shall be restrained at the top and bottom
inches) thick and3, inch wide; or to resist displacement.

4. Other approved wind bracing materials. 4. Posts and columns that use a height adjustment mechanism

Note: See Appendix for acceptable nailing schedule. . . -
Note: See s. Comm 21.10 for requirements on treating wood for decay and terrﬁnza” have the mechanism imbedded in concrete or permanently

resistance. ISabled after installation.
(2) TorprLATES. (a) General. Except as allowed under subd. (b) Bearing surface.Posts and columns shall have a steel bear-
3., top plates shall be provided and configured as follows:  ing plate afixed toone or both ends to distribute any applied loads

1. Studs at bearing walls shall be capped with double t8pd to prevent fiber crushing of any structural member being sup-

plates. ported.

2. End joints in double top plates shall be offset at least 2 stud(C) Steel posts or columnsSteel posts or columns shall be
spaces. sized according to one of the following methods:

3. Double top plates shall be overlapped at the corners and atl. Manufactured columns shall follow the manufacturer’s
intersections of partitions. testing and listing.

4. The plate immediately above the stud may have a joint only 2. Columns made solely of steel pipe stock shall follad
when directly over the stud. 21.25-E.
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3. Columns made of steel stock, not meeting the requirementgd) Wood posts or columnd/Nood posts or columns shall be
of subd. 1.or 2., shall follow a nationally accepted design speciized according to Table 21.25-F or the size shall be determined

cation or the size shall be determined through structural analykiough structural analysis or load testing.
or load testing.

TABLE 21.25-A
MAXIMUM UNBRACED STUD LENGTH WITH SPACING AND LOADING

Spacing (inches)
Supporting roof Supporting one floor,  Supporting two floors, Interior and non-

Size Grade Max. Height (feet) ~ and ceiling only roof and ceiling roof and ceiling load-bearing
2x3 Standard & better 8 16 N/P N/P 24

2x4 or larger Utility 8 24 16 12 24
2x4 Standard or better 10 24 24 12 24
2x6 or larger No. 3 & better 10 24 24 16 24

N/P = Not permitted.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12—-inch stud spacing oridhel J@a&stinch stud spacing on
the intermediate level, and a 24-inch stud spacing on the upper level.

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

Two 2 x 4s Two 2 X 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
House Width
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 25 4 4 5 5 7 6 9 8
26 25 2 4 3 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR*
Header Members
House Width (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
24 25 4 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-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR AND ROOF/CEILING ASSEMBLY*
Header Members
Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
House Width
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 15 15 3 25 4 3 5 4 6 5
26 15 15 25 25 3 3 4 4 5 5
28 15 15 25 25 3 3 4 4 5 5
30 15 15 25 25 3 3 4 4 5 5
32 15 15 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other species with different fiber beedingutiplysthe span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: From Table 21.25-B, the allowable roof/ceiling span forei@8hfmgte in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is 5fé&#00/1000 = 5 9 feet.
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TABLE 21.25-E

COLUMNS MADE OF STEEL PIPE STOCK 1.2

(3) TyPESOFMORTAR. The type of masonry mortar to be used
for various kinds of masonry work shall be determined fraild
21.26-A. The mortar shall conform to the property requirements
of Table 21.26-B1 and to the requirements of ASTM C-270 or
shall be mixed in accordance with the proportions specified in

(a) Surface bond mortarsSurface bond mortars for masonry
walls shall be mixed in accordance with the proportions specified

(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 colorsAdmixtures or mortar colors
shall not be added to the mortar unless the resulting mortar con-
forms to the requirements of the mortar specifications. Only cal-
cium chloride may be used as an accelerant and shall be limited
to 2% by weight of the cement used. Calcium chloride may not be
used for any other purpose. Only mineral oxide may be used as
mortar color and shall not exceed 10% by weight of the cement

(c) Mixing. Mortar shall be mixed for at least 3 minutes after

D(Clggig%r T(h\i/(\:/kirllles)s ‘(’\éiigr?gg Height (feet) /:"E;V;g l:
incnes Inches pounas
p 34,000 Table 21.26-B.
3 0.216 7.58 10 28,000
12 22,000 on the bag.
8 44,000
35 0.226 9.11 10 38,000
12 32,000
8 54,000
4 0.237 10.79 10 49,000
12 43,000
8 78,000
5 0.258 14.62 10 73,000
12 68,000
8 106,000
6 0.280 18.97 10 101,000 used.
12 95,000

1This Table is based on a yield strength or Fy of 36,000 psi.

2This table is for columns made solely of steel pipe stock. The addition of angned due to water evaporation shall be retempered by adding
adjustment mechanism or other feature will alter the load—carrying capacity ofyater as frequently as needed to restore the required consistency.

the column.

TABLE 21.25-F

all ingredients have been added with the maximum amount of
water to produce a workable consistency. Mortars that have stiff-

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

WOOD COLUMNS
Non\?ilr?gldsize Cros:é:ctlon Height Allowable Load TABLE 21.26-A
(inches) (inches) (feet) (pounds) TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY
8 4,900 Kind of Masonry Types of
4x4 12.25 10 3,100 Mortar
Foundations:
12 2,150 Footings .. ..o M, S
8 7,700 Walls of solidunits .. .......... M, S, N
4x6 19.25 10 4,900 Walls of hollow units .. .............. ... ... ....... M, S
12 3,400 Hollowwalls . .........coviiiiiiiiieeeeeeeeeenn. M, S
8 30,000 Masonry other than foundation masonry:
6x6 30.25 10 18,900 Piers of solid masonry ........... . ... i, M, S, N
12 13,300 Piers of hollow units ............................... M, S
Note: This Table is based on a modulus of elasticity or E of 1,000,000 psi and a Walls of solid masonry . ............................. M, S, N, O

fiber bending strength onfof 1,000 psi.

History: Cr. Register, November, 1979, No. 287, &ff1-80; cr. (1) (d) and am.
(3) (b), Register, February, 1985, No. 350, 2ff1l-85; r. and recr. (3) (b), amafile
21.25 Band E, Registedanuary, 1989, N&97, eff. 2-1-89; am. (3) (a) and (6), Reg-
ister, March, 1992, No. 435, eff~1-92; rand recr. (1) (c), 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. 517,21.-99; r. (1) (b) and (c), renum. (1)
(d) to be (b), . and red®), (6) and Bbles 21.25-E and F, and am. (3) (b) 3., Register,
Mf?rch, 2001, No. 543, eff. 4-1-01; CR 02-077: . (3) (c) Register May 2003 No. 569,
eff. 8-1-03.

Walls of solid masonry not less than 12 in. thick or more M, S, N, O
than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickness

Walls of hollow units; load—bearing or exterior, and hollow M, S, N
walls 12 in. or more in thickness

Hollow walls, less than 12 in. thick
Linings of existing masonry, either above or below grade . .
Masonry other than above

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

(1) CoLbweaTHERWORK. In cold weather, provisions shall be

TABLE 21.26-B

MORTAR SPECIFICATIONS BY PROPORTION 1

taken to prevent masonry from being damaged by freezing. ™ Mortar

Note: It will be the practice of the department to accept performance with“Recom- Type,
mended Practices for Cold Weather Masonry Construction,” available from InternaASTM
tional Masonry Institute, 823 15th Street NW, Washington, D.C. 20005.

Parts by Volume

(2) MasoNRy UNITs. (a) Unused concrete unitsPreviously
unused concrete masonry units shall conform to the ASTM C 90
standard.

(b) Unused clay or shale unit$reviously unused clay or shale
masonry units shall conform to the appropriate ASTM standard:

C 62; C 216; or C 652. Units which will be exposed to weathering N2
or frost action shall be Grade SW as specified in these standards.
(c) Used masonry unitsAll previously used masonry units

Portland Masonry Hydrated  Sand, Damp Loose
c 270 Cement Cement Lime Volume
1 — 1,
1 1 (Type Il) — Not less thanl®
S 1 — Y4tol5  and not more than 3
1/, 1 (Type Il) — times the sum of
1 — 1,t0 /4  the volumes of the
— 1 (Type 1) — cements and lime.

shall be free from physical defects which interfere with the instalAll cements are one cubic foot per sack; lime equiiscuibic foot per sack.

lation or impair the structural properties of the unit.
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TABLE 21.26-B1 3. Where no brick ledge is formed in the foundation wall, cor-
rosion resistant metal or other water-resistant flashing shall

MORTAR PROPERTY REQUIREMENTS extend over the top of the foundation wall from the outside face

C%Tprestzive Water Reteni Air Content of the wall and shall extend at least 6 inches up on the sheathing.
reng ater Retention Ir conten H H H
Mortar Type Min, (ps) Min. (%) Max. (%) The flashing shall be installed t_o drain any water outward.

" 2500 75 m 4. Weep holes shall be provided at the bottom masonry course

S 1’ 800 . 18 at maximum intervals of 2 feet.

' (b) Veneer over masonry back-ugorrosion-resistant metal
N 750 s 18 or other water-resistant base flashing shall be provided at the bot-
(d) Cementitious material Cementitious material shall con-tom of the veneer and shall extend over the top of the foundation

form to the standards approved by the department. and up at least 6 inches and be embedded in the back—-up course.

Note: The department will accept cementitious material conforming to the followFhe flashing shall be installed to drain any water outward. Weep

ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; AST} i H i
C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime f@:bles shall be provided at maximum intervals of 3 feet.

Masonry Purposes; and ASTM C5, Quick Lime for Structural Purposes. (8) VENEER ANCHORAGE. All veneers, supports and attach-

(e) Aggregates.Aggregates for use in masonry mortar shalnents shall be mechanically or adhesively anchored.
consist of natural sand or manufactured sand and shall be gradeda) Mechanical anchorageAll anchors shall be corrosion-re-

Note: The department will accept aggregates in accordance with ASTM C144istant.

(5) Cavity waLL. (a) Corbeling. Cavity wall construction 1. Conventional size veneer (one square foot or less) shall be
may be supported on an 8-inch foundation wall provided tlecurely attached to its backing by anchors the equivalent of No.
8-inchwall is corbeled with solid masonry to the width of the cav22 U.S. gauge corrugated sheet sfggiinch wide with at least
ity wall. Individual corbels shall not exceed 2 inches nor moine such tie located in every 2 square feet of wall. Ties shall be
than one-third the height of each corbeled unit. embedded 2 inches in a masonry joint and nailed to the framing

(b) Projections. The projection of a wall beyond the edge ofvith an 8d nail.
a supporting member other than masonry, such as a shelf angle o2. Large size veneer (greater than one square foot) shall be
edge of @eam, shall not exceed/jinches, unless at le## the securely attached with anchors the equivalent of not less than
mass othe wythe of masonry involved is located directly over th4,—inch dameter bolts in accordance with either of the following:
load—carrying member. a. Each unit individually anchored to the supporting frame-
(c) Flashing. In exterior hollow walls exposed to the weathemvork with at least 3 anchors.
flashing shall be installed at the bottom of the cavity formed by b, Individual units doweled to each other at all horizontal
openings such as lintels over doors and windows and the bgglints and anchored to the backing at all horizontal and vertical
sides of chimneys so as to drain any water outward. Open vertjg@ihts sothat one anchor is provided for every 6 square feet of wall
joints or weep holes 6fg—-inch minimum diameter shall be pro-surface.
vided inthe facing directly above the flashing at a horizontal spac- (b) Adhesive anchorage.Veneer may be cemented to a
ing not exceeding 3 feet. masonry or concrete wall or to exterior portland cement plaster in
(6) OPENINGS AND LINTELS. (&) Openings. The masonry high rib galvanized metal lath with an adhesive, provided that the
above openings shall be supported. The bearing length of stribend is siffcient to withstand a shearing stress of 50 psi after cur-
tural elements which support the masonry above the opening shadl for 28 days.
be not less than 4 inches. (9) BeARING. (@) Concentrated loads. Beams, girders,
(b) Lintels. Unless designed through structural analysis, lifrusses, joists and other members producing concentrated loads
tels shall be provided using either steel angles or reinforcing bamall bear a minimum of 3 inches on one of the following:

in accordance with Table 21.26-C. 1. ‘Concrete beam.’ The equivalent of a nominally reinforced
2,500 psi concrete beam 8 inches in height.
TABLE 21.26-C 2. ‘Solid masonry.” At least 8 inches in height of masonry
ALLOWABLE SPANS FOR LINTELS SUPPORTING composed of solid masonry units with all voids and joints com-
MASONRY VENEER pletely filled with mortar.
No. of /5" or 3. ‘Metal plate.” A metal plate of didient thickness and size

Equivalent to distribute the load to masonry units. For piers and columns, the

st No Story - One Story - Two Stories - RePI9Sd pearing plate shall not exceed 60% of the cross-sectional area of
T — — — the pier or column and the resultant reaction of all vertical and hor-
L3x3xa -0 36 ¥-0 ! izontal loads shall fall within the middle third of the member.
L4x3xls g-0 50 3 -0 ! 4. ‘Bond beam.” The bond beam shall be the equivalent of not
L6x3Y2xYy 14-0 8 -0’ 3 -6 2 less than an 8-inch lintel (bond beam) block with 2 No. 4 bars
2-L6x3FyxYy 20-0 11-0' 5 -0 4 embedded in high strength mortar fill or equivalent. The loads

shall bear on the fill.

(b) Continuous 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 tomasonry with a minimum bearing of 3 inches upon solid
3 Steel members indicated are adequate typical examples; othenstabkrs masonry at Ieastlﬂ,z inches in height, or as indicated for concen-

meeting structural design requirements may be used. trated loads.
(7) MAsONRY VENEERS. (&) Veneer over frame construction.  (c) Stack bond wallsConcentrated loads shall be distributed
1. Masonry veneers may be corbeled over the foundation wall, i masonry laid in stack bond by a concrete beam or bond beam

1Long leg of the angle shall be placed in a vertical position.

2Depth of reinforced lintels shall be not less than 8 inches and all cells of
hollow masonry lintels shall be grouted solid. Reinforcing Ishedl extend
not less than 8 inches into the support.

the corbeling shall not exceed one inch. [as defined in par. (a)]. For masonry of solid units, 2 additional
2. An air space shall be provided between the veneer andrhws of a continuous tie assembly may be used instead of a con-
sheathing. crete beam or bond beam.
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(d) Support of wood floor member®Vhere a wood structural ~ (2) UPLIFT AND SUCTIONFORCES. Roofs shall withstand a pres-
member is buried in masonry for support, it shall be firecut orsare of at least 20 pounds per square foot acting upward normal
self-releasing device shall be used. Where the end of a waodhe roof surface. Roof overhangs, eaves, canopies and cornices
structural member is built into an exterior walll/a—inch air  shall withstand an upward wind pressure of at least 20 pounds per
space shall be provided at the sides, top and end of such mensagrare foot applied to the entire exposed area.

(10) BonpING. Unless designed through structural analysis, (a) Anchorage.Roofs shall be anchored to walls and columns
all masonry walls shall be bonded as follows: to resist uplift.

(a) Single-wythe walls.Masonry units in single-wythe walls  (b) Stress increaseAll stresses may be increased by a maxi-
shall be lapped at least 2 inches or one-third the height of #@m of one third for wind forces.
masonry unit, whichever is greater, or through the use of continu-3y \wxrer. Al roofs shall be designed and constructed to
ous tie assemblies spaced at 16-inch vertical intervals. assure drainage of water

(b) Multi-wythe walls. Adjacent wythes shall be bonded with . . .y ‘o

; ; . . a) Roofing. 1. ‘General.’” a. Underlayment consisting of

continuous tie assemblies spaced at vertical intervals not exc%ﬂ(ﬁger 15 agphalt—impregnated felt papery or equivalent o? other
ing 16 inches; or individual ties of at led&tg—inch diameter for

: . | material that shows no water transmission when tested in
each 4/, square feet of wall area, spaced at a maximum verhé pe ; i
distance of 18 inches and a maximum horizontal distance of ordance ith ASTM D 226 or ASTM D 4869 shall be provided

inches; or bonded with a full course of masonry headers evéfyPer shingles.

. te: Underlayment materials meeting the requirements of ASTM D 1970 meet
seventhcourse. The clear distance between bond courses shalltﬂpﬁerformance requirements of this section.

exceed 16 mtche'_s' f|c|>r solid ITnashon"ry uplés %nd C214d|nc.r;ﬁshfordhollow b. Fasteners shall be corrosion resistant.
masonry units. Hollow walls shall not be bonded wi eaders. Note 1: See s. Comm 20.07 (62) for definitions of shingle terms.

(11) BoLTsAND ANCHORS. The allowable shear on steel bolts Note 2: The Residential Asphalt Roofing Manwan be purchased from the
and anchors shall not exceed the values given in Table 21.26Asphalt 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. It
TABLE 21.26 includes a recommendation that properly driven and applied nails are the preferred

fastening system for asphalt shingles.
ALLOWABLE SHEAR ON BOLTS AND ANCHORS Note 3: Section Comm 20.04 (2) requires compliance with all parts of this code,

Bolt or Anchor Allowable Shear including these roofing provisions, for an alteration to any dwelling that is regulated
Diameter (inches) Embedment (inches) (pounds) under this code.
1, 2 270 2. Asphalt shingles. a. Organic asphalt shingles shall con-
Yy 4 410 form to ASTM D 225 and the Class C requirements of ASTM E
y . c5o 108, and shall pass the wind resistance test of ASTM D 3161.
s 2 b. Fibeglass asphalt shingles shall conform to ASTM D 3462
I 4 750 except that laminated shingles shall have a tear strength of at least
84 5 1100 1450 grams in each ply.
s 6 1500 c. Shingles that have a self-sealing adhesive strip shall
1 7 1850 include asealant which has an average bond strength of at least 1.5
1%/g 8 2250 pounds per 3.75 inches of shingle width, &t B2

ool n al il - Note: The department will accept the results of testing conducted in accordance
Bolts and anchors shall be solidly embedded in mortar or grout. with an approved test method for verifying compliance with the sealant uplift resist-

(12) JoinTs. (a) The maximum thickness of a mortar joingnce required in this subparagraph. Information on the applicable test method may
shall be1/2 inch be obtained from the department.

d. Each shingle package shall be labeled by the manufacturer
jindicate conformance to the applicable ASTM standard for
each type of shingle or the exception in subd. 2. b.

(c) Hollow masonry units shall be laid with full head joints and & Shingles Sh;‘” be inst:;llledl in ac;]ccilr%ance Wilth the n;anufac-
full bed joints under the full bearing areas of the face shells ajttie"'s recommendations. Shingles shall have at least 4 fasteners

under webs where the adjacent cells are to be filled with groufggr strip shingle or 2 fasteners per interlocking shingle. Shingle

(13) CLEaninG. Chemical cleaning agents shall be prevente ad lap shall be at I.east 2 mches.
from harming the metal reinforcement of structural components (?) Ice dam potection. 1. Shingled or shake roofs that extend
and shall not be of a strength which will adversely affect the mé&Ver a heated area of a dwelling or attached garage and that have
tar. a slope of 4:12 or less shall be provided with ice dam protection
History: Cr. Register, November, 1979, No. 287,&#1-80; am. (3) and crable  IN the form of sheet metal or a product labeled as meeting the

21.26-B1 Register, Februa@985, No. 350, eff. 3-1-85; am. (9) (b), Register, Janurequirements of ASTM D 1970.
ary, 1989, No. 397, eff. 2-1-89; am. (6) (b), Register, March, 1992, No. 435, eff. . . .
4-1-92; 1. and recr. (2), am. (5) (c), (7) (@) 3., 4., (b), r. (14), Register, November, 2. The ice dam protection shall extend at least 30 inches up

1995,No. 479, eff. 12-1-95; CR 02-077: am. (7) (a) 4. Register May 2003 No. 56 roof slope from the roof edge and at least 12 inches up the roof

(b) Except for head joints used for weepholes and ventilatign
solid masonry units shall be laid to achieve full head and b
joints.

eff. 8-1-03. slope beyond the inner face of the exterior wall.
Subchapter VIIIl — Roof and Ceilings (4) FLasHING. Flashings shall be installed at the junction of
chimneys and roofs, in all valleys, and around all roof openings.
Comm 21.27 Roof design. (1) RooFLoaDs. (a) Gen- (a) Valley flashing.1. ‘Open valleys.’ Open valleys shall be

eral. Roof and roof/ceiling assemblies shall support all dead lodtished vith at least No. 28 gauge galvanized, corrosion-resistant
plus the minimum live loads as set forth in par. (b) and s. Consfieet metal, 16 inches wide, or a layer of at least 50-pound roll
21.02. roofing, 16 inches wide, placed over a layer of 15—pound roofing
(b) Slope roof snow loadsSnow loads specified in s. Communderlayment. Flashing sections shall be overlapped by at least 4
21.02 (1) (b) 2. may be reduced for roof slopes greater than Hghes.
by multiplying the snow load by Cs. The value of Cs shall be deter- 2. ‘Closed valleys.” Where shingles are laced or woven over
mined bythe following: Cs = 1 {2—30)where a is the slope of thethe valley, the valley shall be flashed with at least one layer of
40 50-pound roofing, at least 20 inches wide, over the layer of
roof expressed in degrees. 15-pound roofing underlayment.
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(b) Chimney flashing.1. Chimney crickets shall be installed (b) Hip rafters. Where no bearing is provided under hip raf-
wherethe upper side of a chimney is more than 30 inches wide t@mns, the hip rafters shall be of the same thickness as common raf-
a sloping roof. The intersection of the cricket and the chimnésrsand shall be at least 2 inches deeper to permit full contact with
shall be flashed and counter—flashed to a height of at leasthé jack rafter.
inches. (c) Ladders. Overhangs at gable end walls of more than 12

2. Chimneys not exceeding 30 inches wide shall be flashiedhes shall be provided with ladders (rafters which extend over
and counter-flashed to a height of at least 6 inches. the wall) which extend into the structure a distance no less than the

3. Chimney sides shall be flashed to a height of at leastefgth of the overhang. The ladders shall be fastened at the wall.
inches. The interior end of each ladder shall be attached to a rafter or truss
| Historyi g%rg Rﬁgis:tg% Nof\f/egnliétg;& No.d287, ef{i)e_l_g% ga\rF §3) F{(a),.Rtegis’\'jler,V\ﬂ'[h a hanger.
anuary, » NO. 397, efl. 22189, I and recr. (1), am. (3) (a), Register, March, (5) Roor TRusses. Metal plate connected wood roof trusses
L302,No. 435, it L5z cond e, (9a) Reater Novermber, 108 . 17 rall bedesigned in accordance with the Design Specifications for
2-1-99;am. (3) (a) 1. a., Register, March, 2001, No. 543}-€f-01;,CR 02-077: Metal Plate Connected Wood Trusses and the National Design
r. and recr. (3) (b) Register May 2003 No. 569, &l-03. Specification for Wood Construction. Truss members shall not be

- . cut, bored or notched.
Comm 21.28 Roof and ceiling wood framing. _ Unless (6) NOTCHINGAND BORING. (&) General.1. Notching and bor-

designed through structural analysis, wood rafters and ceili h . o .
joists, and components, shall comply with the requirements Oggugz‘ut;g?;nnsa@rs%rders is prohibited unless determined through

Comm 21.02 (3). . . S
(1) RoOFRAFTERS. (a) Ridge boards.1. Where rafters meet oly \?V.itl"l\l gt;rksn.n(%? gﬂg (()é')ng of ceiling joists and rafters shall com-

to form a ridge, the rafters shall be attached to a ridge board.

” (b) Notching. 1. Notches located in the top or bottom of ceil-
2. The ridge board shall have a depth at least equal to e e P
length of the cut end of the rafter abutting it. m&msts and rafters are prohibited from all of the following:

. . a. Having a depth exceedihig the depth of the member.

3. Where all rafters are placed directly opposite each other or : .
are offset at the ridge board Fl?)y less than t)k/le Ft)k?ickness of the rafter,b' Ha_vmg a Ienth excee.d'ﬂ@ the depth of the member.
the ridge board shall have a nominal thickness of at least 1 inch. ¢- Being located in the middlé; of the span of the member.

4. Where one or more rafters are offset at the ridge board b 2. Where ceiling joists or rafters are notched at the ends, the
more than the thickness of the rafter, the ridge board shall haJ&Pch may not exceed the depth of the member.
nominal thickness of at least 2 inches. 3. Bird mouth cuts may not excebg the depth of the rafter

(b) Bearing. The required bearing for wood rafters shall be iHNI€SS the seat cut bears fully on the wall plate.
accordance with the National Design Specification for Wood, (€) Boring. 1. Holes bored within 2 inches of the top or bottom
Construction published by American Forest & Paper Associatid}f. C€iling joists or rafters may not be located in the midtjef
In no case shall the bearing be less thenifiches on wood or the span of the member.
metal or less than 3 inches on masonry or concrete. 2. The diameter of a hole may not excégdhe depth of the

(2) ANCHORAGE. Roofs shall be anchored to resist horizontd"€mbper. o
thrustand uplift. Provisions shall be taken to absorb the horizontal 3. A hole may not be bored within 2 inches of a notch or
thrust produced by the sloping roof, rafters or beams through c@nother hole.
lar ties installed in the upper third of the roof rafters on every third 4. The distance between adjacent holes may not be less than
pair of rafters; or through the use of cross ties connecting beaths; diameter of the larger hole.
or through the use of metal straps or metal plates located at thgd) Engineeredvood poducts. Notching or boring of engine-
ridge which tie the roof beams together. Rafters shall be notch&gdwood products shall be done in accordance with the manufac-
to fit the exterior wall plate and fastened to the walll. turer’s instructions provided those instructions were developed

(2m) CATHEDRAL CEILINGS. In cathedral ceilings, the upperthrough structural analysis or product testing. Trusses shall be
end of the rafters shall be supported by a ridge beam or bearnghored in accordance with standards and recommendations
wall, or thrust restraint shall be provided per s. Comm 21.02. published by the Truss Plate Institute.

(3) CeiLinG JoisTs. Ceiling joists shall be nailed to exterior (7) ROOF SHEATHING, BOARDS AND PLANKING. (&) Plywood
walls and to the ends of rafters. Where joining over interior pargiheathing. Plywood sheathing and similar sheathing materials
tions, they shall be nailed to the plate oeémh other. Where ceil- which are rated by the American Plywood Association shall be
ing joists are placed at right angles to the rafters, as in flat or gifde marked and stamped and limited to the allowable loads and
roofs, the lookout joist or ties shall be fastened to the parallel cefipans indicated in Table 21.28-A.
ing joists or rafters. (b) Roof boards.Roof boards shall comply with the minimum

(4) VALLEY AND HIP RAFTERS;LADDERS. (a) Valley rafters. thicknesses shown in Table 21.28-B.
Where no bearing is provided under valley rafters at the intersec{c) Roof planks.Roof planks shall be tongue and groove or
tion of 2roof areas, the valley rafters shall be doubled in thicknesglined and at least 2 inches, nominal, in thickness. Planks shall
and shall be at least 2 inches deeper than the required commorteafinate over beams unless the joints are end matched. The
ter to permit full bearing at the beveled end. Where ridges are pptanks shall be laid so that no continuous line of joints will occur
vided at different elevations, care should be takgmdeide verti- except at points of support. Planks shall be nailed or fastened to
cal support for the interior end of the lower ridge board. each beam.
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TABLE 21.28-A

ALLOWABLE LOADS AND SPANS FOR PLYWOOD ROOF SHEATHING CONTINUOUS OVER TWO OR MORE SPANS
AND FACE GRAIN PERPENDICULAR TO SUPPORTS23

Maximum Span (inches)

Load (in pounds per square foot)

Plywood Thickness
Panel Span Rating (inches) Edges Blocked Edges Unblocked Total Load Live4 Load
12/0 5/16 12 12 40 30
16/0 5/16, 3/8 16 16 40 30
20/0 5/16, 3/8 20 20 40 30
24/0 3/8 24 20 40 30
24/16 7/16, 1/2 24 24 50 40
32/16 15/32, 1/2, 5/8 32 28 40 30
40/20 19/32, 5/8, 3/4, 7/8 40 32 40 30
48/24 23/32, 3/4,7/8 48 36 45 35
1Spans shall be limited to values shown, based on possible effect of concentrated loads.

2UnderlaymentC-C Plugged, sanded exterior type: allowable uniform load based on deflection of L/360 span for spans 24 inches opsangl f@5spans 48 inches,
65 psf.

3Plywood sheathing may be installed with face grain parallel to supports in accordance with the “APA Design/Constructiohn@ridai Plywood Association, P.O.
Box 11700, Tacoma, WA 98411.

4 Assumes 10 psf dead load.

TABLE 21.28-B (5m) RETURN AR GRILLES. Return air grilles shall not be
located in bathrooms, kitchens, garages, utility spaces aran-a
MINIMUM THICKNESS OF ROOF BOARDS fined space defined under s. Comm 23.06 in which a draft diverter
Minimum Net Thickness (Inches) or draft regulator is located.

Rafter Spacing (6) HEARTH EXTENSION. (a) Masonry fireplaces shall have a
(inches) Solid Sheathing Spaced Sheathing hearth extension made of noncombustible material.

24 5/8 3/4 (b) The structural support for the hearth and hearth extension

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (7) (a), . aghall be a minimum of 4 inches of reinforced concrete.
recr. Table 21.28-A, Register, January, 1989, No. 397, eff. 2-1-89; am. (1), (5) an

(6), cr. (2m) and (6) (a) 3., r. and recr. (4) (c), Register, March, 1992, No. 435, eff. (C) There shall be no StrUCtL_”al framing mate_rial within 1 inch
4—1—(192; cr.((lﬁ))((c)), Registe(ré)N(t_)vterT)]tzer,( 1)%955 N(%.)Al(7§),t efgd)12—é—95; %SF)% (Oﬁot?ﬁ the hearth or hearth extension in any direction. Any wooden
r. and rectr. a), renum. Intro) to (c) to be a) to and am. a) to i H

e Ay o m. {6) (o) & fBrms or supports used during construction shall be removed.

~ (d) The minimum dimensions of the hearth extension shall be
Subchapter IX — Fireplace Requirements in accordance with Table 21.29-1.

Comm 21.29 Masonry fireplaces.  Masonry fireplaces TABLE 21.29-1
shall be constructed of masonry, stone or concrete. Masonry fire- HEARTH EXTENSION DIMENSIONS
places shall be supported on foundations of concrete or masonNfirepiace Opening
Structural wallshall be at least 8 inches thick. Masonry fireplaces

Extension from Fireplace Opening (inches)

. g . Ft. i F
shall conform to the following requirements: L(Sq ht) S S;de rlogt
(1) FLuesize. The fireplace flue size shall be based on the type ess than
of flue and the fireplace opening indicated in Table 21.29. 6 or Greater 12 20
(7) DampPers. Dampers shall be made of cast iron or at least
TABLE 21.29 No. 12 gauge sheet metal. The area of the damper opening shall
MINIMUM ELUE SIZE EOR MASONRY FIREPLACES be at least 90% of the required flue area when in the open position.
= , (8) Hoobs. Metal hoods, used in lieu of a masonry smoke
Type of Flue Minimum Cross—Sectional Area chamber, shall be constructed of at least No. 19 gauge corrosion—
Round 1/12 of fireplace opening but not less than 75

resistanimetal with all sesams and connections of smokemof
struction. The hood shall Istoped at an angle of 26r less from
the vertical and shall extend horizontally at least 6 inches beyond

. : the firebox limits. Metal hoods shall be kept a minimum of 18
(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys inches from the combustible materials unless approved for
shallextend at least 3 feet above the highest point where the chigduced clearances.

ney passes through the roof and at least 2 feet higher than any poste: The department will accept dampers and hoods listed by nationally recog-
tion of the dwelling within 10 feet of the chimney. nized laboratories.

(3) FiIREBOXMATERIALS. The firebox shall be of the preformed_ (9) FLUE LINERS. (a) Flue liners shall be installed in accord-
metal type, at leadts—inch thick, or listed by a nationally recog-2nce With s. Comm 21.30 (7) and this section.
nized laboratory; or shall be lined with firebrick, at least 2 inches (b) Flue liners shall start at the top of the fireplace throat and
thick and laid in thin joints of refractory cement. The back arfktend to oint at least 4 inches above the top of the chimney cap.
sidewalls of the firebox, including the lining, shall be at least 8 (c) Firebrick may be used in the throat of the fireplace as an
inches nominally thick masonry, at least 4 inches of which shallet to the flue liner.

be solid. (10) CLEaNouT oPENINGS. Fireplaces with ash dumps shall be
(4) LINTEL. Masonry over the fireplace opening shall be suprovided with cleanout openingsthe base. Doors and frames of

ported by a lintel of steel or masonry. the opening shall be made of ferrous materials.
(5) Ducts. Warm-air circulating ducts shall be constructed of (11) MANTEL SHELVESAND COMBUSTIBLE TRIM. Woodwork or
masonry or metal. other combustible materials shall not be placed within 6 inches of

square inches.

Square or rectangular 1/10 of fireplace opening but not less than 75
square inches.
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the fireplace opening. Combustible materials located within @&l and shall be caulked with high—temperature caulk or similar
inches of the fireplace opening shall not project perpendicularyaterial to prevent water infiltration.
more tharl/g—-inch for each inch distance from the opening. (9) CLEARANCE TO COMBUSTIBLES. (@) The minimum clear-

(12) FRAMING AROUND FIREPLACES. Combustible materials ance between combustibles and masonry chimneys which have
located near fireplaces shall be installed in accordance withasy portion located within the exterior wall of the dwelling shall
Comm 21.30 (9). be 2 inches. The minimum clearance between combustibles and

(13) CorsELING. Unless designed through structural analysigyasonry chimneys which have all parts completely outside the
masonry chimneys shall not be corbeled from a wall more tha\@elling, exclusive of soffit or cornice areas, shall be one inch.
inches nor shall a masonry chimney be corbeled from a wall lessg(b) Except as required under pars. (c) and (d), the clearance
than 12 inches in nominal thickness unless it projects equally gpaces shall remain completely open.
eachside of the wall. The corbeling shall not exceed one-inch pro- (C) The clearance spaces between Chimneys and wood jOiStS,
jection for each brick course. beams, headers or other structural members shall be fireblocked

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register, F i i
ruary, 1985, No. 350, eff. 3-1-85; am. (6) and Table 21.29-1, Register, Janu@t each floor level from chimney footing all the way 1o the roof

s . . . . .
1989, No. 397, eff. 2-1-89; am. (intro.) and (12), cr. (5m), r. and recr. (6), Regis@smng W'th galvanized s_teel, at least 26 gage thick or with non-
March, 1992, No. 435, eff. 4-1-92; r. (12) and renum. (13) and (14) to be (12) aa@dmbustible sheet material.

(13). Register, January, 1995, 0. 517, 2f1-99; 1. and recr. (6) and (9), Register, () Noncombustible material shall be used to prevent entry of

debris into the clearance spaces.

mm 21. M nrvy chimn . M nry chimn History: Cr. Register, February, 1985, No. 350, eff. 3-1-85; am. (8), Register,
h C|:|0 f 3t0 th &;Srcr) y ¢ eys . asonry ¢ eys March,1992, No. 435, eff. 4-1-92; r. and recr. (8) and (9); Reglsterember, 1995,
shall conform to the following provisions: No. 479, eff. 12-1-95; r. and recr. (7) (a), cr. (7) (d) and (e), and am. (9) (c), Register,

(1) MaTeriALs. No masonry chimney shall rest upon Wood\/laorgh, 200été N%-B543bgff- 4-1-01; CR 02-077: am. (7) (b) and (d) Register May
The foundation shall be designed and built in conformity with 11803 No- 569, efi8-1-03.
requirements for foundations. Masonry chimney walls shall be at cqmm 21.32 Factory-built fireplaces. Factory—-built

least 4 inches in nominal thickness. Hollow cored masonry unjfg,pjaces consisting of a fire chamber assembly, one or more

may be used to meet the 4 inch nominal thickness requiremeghimney sections, a roof assembly and other parts shall be tested
(2) FLue size. Chimney flues for appliances shall be at leasind listed by a nationally recognized testing laboratory.

equal in area to that of the area of the connector from the appll-(l) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace

ance. ~ assembly shall be erected and maintained in accordance with the
(3) MuLTIPLE FLUE SEPARATION. When more than one flue is conditions of the listing.

contained in the same chimney, a masonry separation of at leasty) Al joints between the wall or decorative facing material
4 inches nominal in thickness shall be provided between the ingliy the fireplace unit shall be completely sealed, firestopped or
vidual flues. The joints of adjacent flue linings shall be staggerg ft—stopped with a noncombustible caulk or equivalent.

by at least 7 inches. (b) Doors installed on factory built fireplaces shall conform

(4) CoreeLING. Unless designed through structural analysigyith the terms of the listing and the manufacturers installation
masonry chimneys shall not be corbeled from a wall more thaqgiryctions for the fireplace unit.

inches nor shall a masonry chimney be corbeled from a wall Iess(z) DISTANCE FROM COMBUSTIBLES. Portions of the manufac-

than 12 inches in nominal thickness unless it projects equally Ped chimney extending through combustible floors or roof/ceil-

eachside of the wall. The corbeling shall not exceed one—-inch p|I - ; d : ; -
jection for each brick course. ng assemblies shall be installed in accordance with the distances

. . listed onthe chimney in order to prevent contact with combustible
(5) INLETS. Inlets to masonry chimneys shall enter the side apghterials.

be provided with thimbles. Thimbles shall be at least No. 24 (3) HEARTHEXTENSIONS. Hearth extensions shall be .
. . X . . provided
manufacturer’s standard gauge (0.024 inchy/grinch thick, in.accordance with the manufacturer’s listing. Where no hearth

refractory material. Each chimney shall have an inlet inSta"edts&ension is specified in the listing, a hearth extension shall be

the time of construction. . provided in accordance with s. Comm 21.29 (6).
(6) CLEA_N_OUT OPENING. Every masonry chimney shall be_ History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; renum. from Ind
provided with a clean—-out opening at the base. Such openirgs$0 and r. and recr. (3), Register, February, 1985, No. 358-&#85; cr. (1) (a)

shall beequipped with metal doors and frames arranged to rem%ﬂg 52)C'ragééi3s)tgpd,wg€f 21321 Register, January, 1989, No. 3¢ 1e89; .
closed when not in use. Clean—-out openings shall be locate ' ' ’ I '
below the lowest inlet to the flue. Subchapter X — Construction In Floodplains

(7) FLUELINERS. (&) Masonry chimneys shall be lined with a
material that will resist corrosion, softening and cracking at tem- Comm 21.33 Construction in floodplains. (1) Gen-
peratures up to 180@, such as vitrified clay sewer pipe or mini-EraL. Where dwelling construction is allowed by local zoning
mum %/g-inch thick fireclay lining material. ordinances to take place in floodfringe areas of floodplains, the

(b) All flue liners shall be laid in a full bed of refractory mortagwelling shall meet the requirements of this subchapter.
or refractory cement. Note: The department of natural resources (DNR) and the federal emergency

o L . . . management agency (FEMA) also have regulations that apply to construction in
(c) Variations in inside and outside dimensions shall n@odfringe areas.

exceed!/4 inch for clay flue liners. (2) ELEvATION. (a) General. Except as provided in pars. (b)
(d) There shall be a minimum clearancéxeinch and a maxi- and (c), all dwellings constructed within a floodfringe area shall
mum clearance of 1-inch between the flue liner and the chimrisy elevated so the lowest floor and all basement floor surfaces are

walls. located at or above the base flood elevation.
(e) Unless serving a masonry fireplace under s. Comm 21.29(b) Certified floodproof basementsiloodproof basements
flue liners shall commence at the chimney footing. may have the top of the basement floor no more than 5 feet below

(8) CHiMNEY caps. Chimneys shall be provided with precasthe base flood elevation provided the basement is designed by a
or cast-in-place concrete chimney caps. Chimney caps shall hig@gisteredarchitect or engineer to be watertight and impermeable.
a minimum thickness of 2 inches, shall slope outwards away frd¥@ limitation is placed on the use or occupancy of a certified
the flue, and shall provide a one—inch overhang and drip edgefl@@dproof basement by the provisions of this subchapter.
all sides. A slip joint shall be installed between the flue and the (c) Other enclosed space%. Enclosed spaces not meeting the
cap.The slip joint shall be filled with/4—inch felt or similar mate- requirements of par. (b) are allowed at any depth below the base
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flood elevation provided the spaces are used only for one or more Subchapter XI — Installation of Manufactured

of the following purposes: Homes
a. Means of egress.
b. Entrance foyers. Comm 21.40 Installation standards. (1) (@ The
c. Stairways. installation of a manufactured home produced on or after April 1,

2007 shall comply with procedures acceptable to the department.

b) Acceptable installation procedures shall address all of the
flowing:

d. Incidental storage of portable or mobile items.

2. Fully enclosed spaces used only for those purposes li
in subd. 1. shall be designed to automatically equalize the hyd ) )
static pressure on exterior walls by allowing the entry and exit of 1. Soil mechanics.
floodwaters. Designs for meeting this requirement shall be certi- 2. Site preparation.
fied by a registered architect or engineer or shall meet all of the 3. Structural support, stabilization and anchorage.
following requirements: Setting.

4,
a. There shall be at least 2 pressure relieving openings and thes  \iantilation of crawl spaces
openingsshall have a total net area of not less than one square inch6' Connections, plumbing eléctrical HVAC

for every square foot of enclosed area subject to flooding. o ]
7. Joining of home sections.

. Th m of all nin hall be no more than 12 inch
abol\)/e graeggtto ot all openings sha be no more tha c esNote: Acceptable installation practices can be found through the Safety and Build-

} ] ] ings Division’swebsite at www.commerce.state.wi.us/SB or by contacting the Safety
c. Openings may not be equipped with screens, louve#gd Buildings Division at (608) 264-9596. . .
valves or other coverings or devices unless such devices pemﬁlpte: The design and construction of basements and perimeter foundations to sup-

the automatic entrv and discharae of floodwaters port manufactured homes is addressed under subchapter V.
y 9 ) (2) (&) Except as provided in par. (b), the installation of a

(3) CERTIFICATION OF ELEVATION. A registered land surveyor, manufactured home produced before April 1, 2007 shall be

architect or engineer shall certify the actual elevation in relatigfsia|ied in conformance with the requirements in effect at the
to mean sea level of the lowest structural member required togige the manufactured home was produced.

elevated by the provisions of this subchapter. (b) The installation of a manufactured home produced before

(4) ANcHORAGE. The structural systems of all dwellings shalppyi "1 2007 to be installed on piers shall conform to at least all
be designed, connected and anchored to resist flotation, colla‘ggﬁhe following requirements:

or permanent lateral movement due to structural loads and stresseﬁ No footing may be placed upon unprepared fill material

at the base flood elevation. topsoil, alluvial soil or mud. All organic matter shall be removed
(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS. from the area that will be beneath any footing.

Electrical and mechanical equipment shall be placed above the2. The soil bearing capacity shall be determined through test

base flood elevation or shall be designed to prevent water con 4 . ;
: : : ’a pocket penetrometer or other means of analysis. If the soil
with the equipment in case of a flood up 1o the base flood ele aring capacity under each intended pier location is less than

tion. . 2000 pounds per square foot, piers shall be located in accordance
(6) CONSTRUCTIONMATERIALS AND METHODS. All dwellings  \ith the manufacturer’s instructions.

constructed in floodplains shall be constructed using materials

and methods designed to minimize flood and water damage.
History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, e

3. The home site shall be graded to permit water to drain from
nder the home and away from the home for a minimum of 5 feet

3-1-97. fom the home.
4. Every pier shall be supported by a footing. Each footing
Comm 21.34 Construction in coastal floodplains. shall be no less than a nominal 16 inches by 16 inches.

(1) GeneraL. All dwellings constructed in coastal floodplains 5. Each footing shall consist of one of the following:
shall be designed by a registered architect or engineer and shally one nominal 4-inch by 16—-inch by 16-inch solid concrete
meet the requirements of this section and s. Comm 21.33. pjock or 2 nominal 4—inch by 8-inch by 16—inch solid concrete
(2) ELevation. All dwellings constructed in a coastal flood-blocks. If a single block pier and 2 footing blocks are used, the 2
plainshall be elevated so the lowest portion of all structural merfiooting blocks shall be positioned with the joint parallel to the
bers supporting the lowest floor, with the exception of mat or raftain frame. If a double block pier and 2 footing blocks are used,
foundations, pilings, piling caps, columns, grégams and brac- the 2 footing blocks shall be positioned with the joint either paral-
ing, is located at or above the base flood elevation. lel or perpendicular to the main frame.

(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures b. A 16-inch by 16-inch pad constructed of acrylonitrile—bu-
below the base flood elevation in a coastal floodplain may not taeliene—styrene (ABS$javing a rated load bearing capacity of not
used for human occupancy and shall be free of all obstructioless than 6000 pounds.
except for non-loadbearing walls and partitions. Non-loadbear- ¢ An 18-inch diameter hole bored to below the frost line or
ing walls and partitions below base flood elevation shall be cog-unfractured bedrock and filled with poured concrete.

structed to break away without causing any structural damage to ; :
the elevated portion of the dwelling or foundation system duet"?e gé&wn?;g?r materials and systems approved in advance by

the effect of wind loads and water loads acting simultaneously. .
. . 6. Piers shall be constructed of concrete blocks, manufactured
(4) FounpaTions. All dwellings located in a coastal flood-

lain shall be supported and anchored on pilings or columns teel stands or manufactured concrete stands. Manufactured
pla PP piiing ( " Stands shall be labeled for use as piers for manufactured homes.
piling or column shall have adequate soil penetration to resis

combinedwater and wind loads at the base flood elevation. Piling ./ Piers constructed of single stacked concrete blocks shall be
or column design shall consider the effect of scour of soil strag%."tid to a height of 36 |_ncf[11es. Plelrs COES"UCte.d Or: conﬁr(ﬁte
Mat or raft foundations to support columns may not be used whBfacks and exceeding 36 inches but less than 80 inches shall be

soil under the mat or raft is subject to scour or other erosion frﬁ;‘nst_ructgwsing double stacked blocks with each layer opposing
wave flow conditions. e direction of the layer underneath it. Piers constructed of con-

History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, effT€te blocks and exceeding 80 inches shall be constructed using
3-1-97. doubleblocks laid in concrete mortar with each layer opposing the
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direction of the layer underneath it and with each core filled with 13. Each pier shall be capped with a solid concrete block or
concrete and a 1/2—inch steel reinforcing rod. a solid wood block, having a nominal thickness of at least 2 inches.

8. All concrete blocks shall be 2—core design, construct@lf|e cap shall be the same width and length as the top of the pier.
grade blocks having nominal dimensions of at least 8 inches b %BHCSP shall cor&sm_tt?fhno_more than g plleces. Ewo—p_le(f:e caps
inches by 16 inches. All concrete blocks shall be placed with t Iéa e positione . with the Jp!nt perpendicular to the main frame.
cores open vertically. The concrete block nearest the main frame 14- Where shims are utilized, wood shims shall be installed
of the manufactured home shall be perpendicular to the "n%%?ween the pier cap and the frame. Shims shall be driven from

direction of the frame. No concrete block may contact the mai posing sides and shall .be no less than 4 inches by 8 inches.
15. Wobod caps and shims shall be at least equal to No. 2 spruce

frame of the hgme. . o . pine fir having a minimum fiber bending stress rating of 1200 psi.
9. Alternative materials may be used for pier installations prat| wood caps shall be the same species of wood, and all shims
vided they are approved in advance by the department. shall be the same species of wood.
10. Piers shall be placed under the main frame of the chassis16. The combination of a nominal 2-inch solid concrete block
at intervals of not more than 7 feet on—center and no more thaor & nominal 2—inch wood cap plus shims shall not exceed 3
feet from the exterior side of each end wall. The 7—foot spaciighes.
requirement may be varied as permitted by footing, spacing and 17. A minimum clearance of 12 inches shall be maintained
soil capacity tables provided by the home manufacturer. beneath the loest point of the main frame in the area of any utility
11. Piers shall be placed under the bearing points of cle§RINEction. A minimum clearance of %@hes shall also be main-
span openings of 4 feet or more in center mating walls. ained under the home for at least 75% of the home. The remain-

) der of the home may be less than 12 inches above the ground but
12. Piers shall be plumb and centered under the contact &g not touch the ground.

at the point of support. History: CR 05-113: cr. Register December 2006 No. 6124eff-07.
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