INTRODUCTION

Purpose and Structure

The Legislature, by s. 35.93 and ch. 227, Stats., directed
the publication of the rules of executive agencies having rule—
making authority in a loose—leaf, continual revision system
known as the Wisconsin Administrative Code. The Code is
kept current by means of new and replacement pages. The
pages are issued monthly, together with notices of hearings,
notices of proposed rules, emergency rules, instructions for
insertion of new material, and other information relating to
administrative rules and the administrative rulemaking pro-
cess. This service is called the Wisconsin Administrative Reg-
ister, and comes to the subscriber near the middle and at the end
of each month. Code pages are issued to subscribers only with
the end of the month Register. The editing and publishing of
the Register and Code is done by the Revisor of Statutes
Bureau, Suite 800, 131 W. Wilson St., Madison, Wisconsin,
53703. E-mail-gary.poulson@legis.state.wius Telephone
(608-266-7275).

Awvailability
The complete code and the upkeep service are distributed
to the county law libraries; to the libraries of the University of
‘Wisconsin Law School and Marqueite University Law School;
to the State Historical Society; to the Legislative Reference
Bureau and to the State Law Library, and to certain designated
public libraries throughout the siate.

The sale and distrtbution of the printed Register, Code and
of its parts is handled by Department of Administration, Docu-
ment Sales, P.O. Box 7840, Madison, Wisconsin 53707.
(608-266-3358 information) (1-800-362-7253 or 608
264-9419 charge card orders).

The Code and Register can also be found on the internet at
www.legis.state.wi.us/rsb

Arrangement and Table of Contents

The Code is arranged in the complete set alphabetically by
agency. Certain descriptors such as “Department” and “Wis-
consin” are ignored for arrangement purposes. Several agen-
cies further subdivide their rules either by program e.g.
Pepartment of Commerce — Plumbing or by division within
the agency e.g. Department of Health & Social Services. —
Health, chs. HFS 110-. These Codes are arranged in numerical

order within the appropriate alphabetical arrangement for the
agency.

Each agency adopts a prefix to identify their rules. For
example, the Department of Natural Resources uses “NR”
before each chapter number.

Each Code with more than one chapter will have a table of
chapters. After the title of each chapter will be the page num-
bers on which the chapter begins. Each chapter will have a
table of sections. '

History Notes

Each page of the Code as it was originally filed and printed
pursuant to the 1955 legislation, had a date line “1-2-36". A
rule which is revised or created subsequent to the original
printing date is followed by a history note indicating the date
and number of the Register in which it was published and the
date on which the revision or creation of the rule became effec-
tive. Additions to a section’s history note will be shown in bold
face when those affected code sections are first released. The
absence of a history note at the end of a section indicates that
the rule has remained unchanged since the original printing in
1956. The date line at the bottom of the page indicates the
month in which the page was released, but does not necessarily
mean a substantive change has occurred on that page. Some
common abbreviations used in the history notes are: cr. -
created, am. -amend, r. .repeal, recr. -recreate, renum. -renum- -
ber, eff. -effective and emerg. -emergency.

In some instances an entire chapter has been repealed and
recreated or renumbered subsequent to the original printing
date. When this occurs a note has been placed at the beginning

~ of the chapter after the table of sections to contain this informa-

tion. A separate history note appears after each section indicat-
ing the date when the revision or creation became effective.

Index

The index for the complete Wisconsin Administrative
Code will be found in the last volume of the complete set. It
will be recompiled, reprinted and distributed at least 3 times a
year. Some Codes have a separate index prepared by the
agency involved. Agency prepared indexes tend to be more
comprehensive than the general index prepared by the Revisor
of Statutes. See the Uniform Dwelling Code (chs. Comm
20-25) and the Building and Heating Code (chs. Comm
50-64) as examples.
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1 ) DEPARTMENT OF COMMERCE

Comm 20.04

Chapter Comm 20

ADMINISTRATION AND ENFORCEMENT

Subchapter —Purpose and Scope

Comm 20.01  Purpose.
Comm 2002 Scope.

Comm 20.03  Effective date.
Comm 20.04  Applications.
Commnm 20.05  Exemptions.

Subchapter II—Jurisdiction

Comm 20.06  Procedure for mmnicipalities exercising jurisdiction.
Subchapter IT—Definitions
Comm 20.07 Defiritions,

Subchapter IV—Approval and Inspection of

One- and 2-Family Dwellings

Comm 20.08  Wisconsin uniform building permit.

Comm 2009  Procedures for obtaining uniform building permit.

Comm 20.10  Inspections.

Comm 20.11  Suspension or revecation of Wisconsin uniform buflding permit.

Subchapter Y—aApproval and Inspection of Manufactured Dwellings and

Their Components

Comm 20,12 Scope.

Comm 20.13  Manufacture, sale and installation of dwellings.
Comm 20.14  Approval procedures.

Comm 20.25  Effect of approval.

Comm 20.16  Suspension and revocation of approval.

Comm 20.F7  Effect of suspension and revocation.

Subchapter VI—Approval of Materials
Comm 20.18  Materials.

Subchapter VII—Variances, Appeais, Violations and Penalties

Comm 20.19  Petition for variance.

Comm 2020  Municipal variance from the code.

Comm 20.21  Appeals of orders, determinations, and for extension of time,
Comm 20,22  Penaltics and violations.

Subchapter EX—Adoption of Standards
Comm 20.24  Adoption of standards.

Note: Chapter ILHR 20 was renumbered chapter Comm 20 under s. 13.93
{2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6. and 7., Stats.,
Register, January, 1999, No. 517.

Subchapter I—Purpose and Scope

Comm 20.01 Purpose. The purpose of this code is to
establish uniform statewide construction standards and inspection
procedures for one— and 2—family dwellings and manufactured
dwellings in accordance with the requirements of ss. 101.60 and
101.70, Stats.

History: Cr. Register, November, 1579, No. 287, eff. 6-1-80; am. Register,
March, 1992, No, 435, eff. 4-1-92.

Comm 20.02 - Scope. The provisions of chs. Comm 20 to
23 shall apply to the construction and inspection procedures used
for all new one— and 2—family dwellings, manufactured buildings
for dwellings and newly constructed community—based residen-
tial facilities providing care, treatment and services for 3 to 8 unre-
lated adnlts.

(1) MUNICIPAL ORDINANCES. (a) A municipality may not
adopt an ordinance on any subject falling within the scope of this
code including establishing restrictions on the occupancy of
dwellings for any reason other than noncompliance with the pro-
visions of this code as set forth in s. Comm 20.10 (1) (¢). This code
does not apply to occupancy requirements occurring after the first
occupancy for residential purposes following the final inspection
required under s. Comm 20.10 (1) (b) 4.

(b) This code shall not be construed to affect local require-
ments relating to land use, zoning, fire districts, side, front and rear
setback requirements, property line requirements or other similar
requirements. This code shall not affect the right of municipalities
to establish safety regulations for the protection of the public from
hazards at the job site.

{c) Any municipality may, by ordinance, requirc permits and
fees for any construction, additions, alterations or repairs not
within the scope of this code.

(d) Any municipality may, by ordinance, adopt the provisions
of chs. Comm 20 to 25 to apply to any additions or alterations to
existing dwellings.

{2) LeGAL RESPONSIBILITY. The department or the municipal-
ity having jurisdiction shall not assume legal responsibility for the
design or construction of dwellings.

(3) ReTrROACTIVITY. The provisions of this code are not retro-
active, except as specified in s. Comm 21.09.

(4) INNOVATIVE DWELLINGS. No part of this code is intended to
prohibit or discourage the construction of innovative dwellings
such as a dwelling built below ground, a geodesic dome, a con-
crete house, a fiber—glass house or any other nonconventional
structure.

(5) Larpscaring. Except for construction erosion control,
the scope of this code does not extend to driveways, sidewalks,
landscaping and other similar features not having an impact on the
dwel]ing structure.

History: Cr. Regisier, November, 1979, No. 287, off. 6-1-80; am. (1) {inma.}, cr.
(L){d),r. andrecr (6), Register, February, 1985, No. 350, eff. 3-1-85; r. (6), Register,
Jannary, 1989, No. 397, eff. 2-1-89; amn. (3), Register. April, 1990 No. 412, eff.
3-1-90; am, (5), Register, September, 1992, No. 441, eff. 12-1-92; am. (1) (a), Reg-
ister, November, 1995, No. 479, eff. 12-1-95. :

Comm 20.03 Effective date. The effective date of ch.
Comm 22 is December 1, 1978. The effective date of chs. Comm
20, 21, 23, 24 and 25 is June 1, 1980.

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; am, Register, Janu-
ary, 1989, No. 397, eff. 2-1-89; correction made under s. 13.93 {2m) (b) 4., Stats.,
Register, fanuary, 1989, No. 397.

Comm 20.04 Applications. (1) NEw DWELLINGS. This
code applies to all dwellings, dwelling units and foundations for
dwelling units, for which the building permit application was
made or construction commenced on or after the effective date of
this code.

(2) ADDITIONS OR ALTERATIONS. Additions or alterations to
dwellings coverad by this code shall comply with all provisions
of this code, including the soil erosion provisions, at the time of
permit application for addition or alteration.

(3) RECREATIONAL DWELLINGS. Recreational dwellings, the
initial construction of which was commenced on or after the effec-
tive date of this code, shall comply with all structural requirements
of this code. The installation of any permanent heating, air condi-
tioning, electrical or plambing systems shall not be required; how-
ever, if such systems are installed, those systems shall comply
with the provisions of this code. Any addition or alteration to such
recreational dwelling or system therein shall comply with the pro-
visions of the code at the time the permit for the addition or alter-
ation is issued.

{4) BED AND BREAKFAST ESTABLISHMENTS. The third floor of
bed and breakfast establishments, as defined under s. 50.50 (1),
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Stats., when used for other than storage, shall comply with the pro-
visions of this code.

(5) CHANGE OF USE. A building previously used for another
purpose, such as a barn or garage, shall comply with this code
upon conversion to residential use.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. (3), Register,
January, 1989, No. 397, eff. 2-1-89; am. (1) r. and recr. (3}, Register, March, 1992,
No. 433, eff. 4-1-52; r. and recr. (1), renum. (2) and (3) to be (3) and (4}, cr. (2} and
(5), Register, November, 19953, No. 479, eff, 12-1-95,

Comm 20.05 Exemptions. (1) EXISTING DWELLINGS.
The provisions of this code shall not apply to dwellings and dwell-
ing units, the construction of which was commenced prior to the
effective date of this code, or to additions or alterations to such
dwellings.

Note: The provisions of chs. Comum 20 to 25 may be adopted by a municipality
10 apply to any additions or alterations to existing dwellings.

(2) MULTIFAMILY DWELLINGS. The provisions of this code
shall not apply to residences occupied by 3 or more families living
independently or occupied by 2 such families and used also for
business purposes.

(3) Repams. The provisions of this code do not apply to
repairs or maintenance to dwellings or dwelling units, or to the
repair of electrical, plumbing, heating, ventilating, air condition-
ing and other systerns installed therein.

(4) MoOVING OF DWELLINGS. The status of a dwelling, new or
existing, shall not be affected by the moving of the dwelling.

(5) ACCESSORY BUILDINGS. With the exception of s. Comm
21.08 (5), the provisions of this code do not apply to detached
garages or to any accessory buildings detached from the dwelling.

(6) FarM BUILDINGS. The provisions of this code do not apply
to the buildings used exclusively for farm cperations.

(7) INDIAN RESERVATIONS. The provisions of this code do not
apply to dwellings located on Indian reservation land held in trust
by the United States.

(8) RECREATIONAL VEMICLES AND MANUFACTURED (MOBILE)
BOMES. The provisions of this code shall not apply to recreational
vehicles or manufactured {mobile) homes, but shall apply to the
onsite construction of additions to recreational vehicles and
manufactured homes if the recreational vehicle or manufactured
home was prodnced after June 1, 1980.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (5),r. (9), Reg-

ister, Jammary, 1989, No. 397, eff. 2-1-89; r. and recr. (8), Register, March, 1992, No.
435, eff. 4-1-92; am. (3), Register, November, 1995, No. 479, eff, 12-1-65.

Subchépter II—Jurisdiction

Comm 20.06 Procedure for municipalities exercis-
ing jurisdiction. (1) MUNICIPAL JURISDICTION. Pursuant to ss.
101.65 and 101.76, Stats., cities, villages, towns and counties may
exercise jurisdiction over the construction and inspection of new
dwellings. Municipalities intending to exercise jurisdiction shall
adopt the Uniform Dwelling Code in its entirety. No additional
standards within the scope of this code shall be adopted by the
municipality unless specific approval has been granted by the
department pursuant to s. Comm 20.20. No such municipality
shall exercise jurisdiction exceptin accordance with the following
procedure.

(a) Intent to exercise jurisdiction. Municipalities intending to
exercise jurisdiction shall notify the department, in writing, at
least 30 days prior to the date upon which the municipality intends
to exercise jurisdiction under this code. The notification of intent
shall include a statement by the municipality as to which of the fol-
lowing methods will be used for enforcement:

1. Individual municipal enforcement;

2. Joint municipal enforcement;

3. Contract with certified UDC inspector or inspectors or
independent inspection agency;

4. Contract with another municipality;
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5. Contract with the department,

(b} Submission of ordinances. Mumicipalities intending to
exercise jurisdiction shall submit all ordinances adopting the uni-
form dwelling code to the department at the same time as the
notice of intent. The department shall review and make a deter-
mination regarding municipal intent to exercise jurisdiction over
new dwellings within 15 business days of receipt of the municipal
ordinances adopting the uniform dwelling code. A municipality
may appeal a determination by the department that an ordinance
does not comply with the code. Any appeal shall follow the proce-
dure set out in 5. Comm 20,21 (2).

(¢) Passage of ordinances. A certified copy of all adopted
ordinances and subsequent amendments thereto shall be filed with
the department within 30 days after adoption.

Note: A copy of amodel ordinance for adoption is available from the department.

(2) CounTY JURISDICTION, A county ordinance shall apply in
any city, village or town which has not enacted ordinances pur-
suant to this section. No county ordinance may apply until after
30 business days after the effective date of this code unless a
municipality within the county informs the department of its
intent to have this code administered and enforced by the county.
This section shall not be construed to prevent or prohibit any
municipality from enacting and administering this code at any
time after the effective date of this code. The department shall
review and make a determination regarding county jurisdiction
over new buildings within 15 business days of receipt of the
county ordinances adopting the uniform dwelling code.

Note: Section 101.651 (3m) and (3s), Stats., allows counties to adopt just the pro-
visions of this code relating to constrrction site erosion cottrol.

Note: Seciion 101.651 (3m) and (3s), Stats., state that counties with 2 uniform
dwelling code erosion control ordinance enforcement program shall enforce the ero-
sion control ordinance provisions on acounty-wide basis in all townships which have
a0t adopted the Uniform Dowelling Code and may do so in cities and villages which
have not adopted the Uniform Dweiling Code.

(3) DEPARTMENTAL JURISDICTION. Pursuant to ss. 101.63 and
101.73, Stats., the department will administer and enforce this
code in any municipality which has not adopted, or is not covered
by, an ordinance adopted in accordance with this section.

Note: Every 3 years the department will perform performance audits of the erosion
control programs of the municipalities administering the program and issie a written

determination on whether the municipality complies with the erosion control ordi-
nances and the erosion control standards.

History: Cr. Register, November, 1979, No, 287, eff. 6-1-80; am. (1) (b) and (2),

Regisier, February, 1985, No. 350, eff. 3—-1-85; am. (1) (2) 3., Register, October,

1996, No, 490, eff, 11-1-96.
Subchapter III-——Definitions

Comm 20.07 Definitions. In chs. Comm 20 to 25:

{1) “Accessory building” means a detached building, not
used as a dwelling unit but is incidental to that of the main building
and which is located on the same lot. Accessory building does not
mean farm building.

(2) “Addition” means new construction performed on a
dwelling which increases the outside dimensions of the dwelling.

(3) “Allowable stress” means the specified maximum permis-
sible stress of a material expressed in load per unit area.

(4) “Alteration” means an enhancement, upgrading or sub-
stantial change or modification other than an addition or repair to
a dwelling or to electrical, plumbing, heating, ventilating, air con-
ditioning and other systems within a dwelling.

(4m) “Annual fuel utilization efficiency” or “AFUE” means
the efficiency rating of the heating plant model determined on
average usage conditions as set out in the U.S. department of
energy test procedures.

Note: The higher the AFUE rating, the higher the heating plant efficiency will be.

(5) “Approved” means an approval by the department or its
authorized representative. (Approval is not to be construed as an
assumption of any legal responsibility for the design or construc-
tion of the dwelling or building component.)
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(6) “Attic” means a space under the roof and above the ceiling
of the topmost part of a dwelling.

{7) A “balcony” is alanding or porch projecting from the wall
of a building.

{7m) “Base flood elevation” means the depth or peak eleva-
tion of flooding, including wave height, which has a one percent
or greater chance of occinring in any given year.

(8) “Basement” means that portion of a dwelling below the
first floor or groundfloor with its entire floor below grade.

{8m) “Best management practices” is defined in s. 101.653,
Stats., and means practices, techniques or measures that the
department determines to be effective means of preventing or
reducing pollutants of surface water generated from construetion
sites.

(9) “Building component” means any subsystern, subassem-
bly or other system designed for use in or as part of a structure,
which may include structural, electrical, mechanical, plumbing
and fire protection systems and other systems affecting health and
safety.

{10} “Building system” means plans, specifications and docu-
mentation for a system of manufactured building or for a type or
a system of building components, which may include structural,
electrical, mechanical, plumbing and variations which are sub-
mitted as part of the building system.

{11) “Ceiling height” means the clear vertical distance from
the finished floor to the finished ceiling.

(12) “Certified inspector” means a person cettified by the

department to engage in the administration and enforcement of
. this code.

{13) A “chimney” is one or more vertical, or nearly so, pas-
sageways or flues for the purpose of conveying flue gases to the
atmosphere.

(14) “Chimney connector”. Same as smoke pipe.

{15) “Closed construction” means any building, building
component, assembly or system manufactured in such a manner
that it cannot be inspected before installation at the building site
without disassembly, damage or destruction.

(15m} “Coastal floodplain” means an area along the coast of
Lake Michigan or Lake Superior below base flood elevation that
is subject to wave runup or wave heights of 3 feet or more.

{16) “Code” means chs. Comm 20 to 25, the Wisconsin uni-
form dwelling code.

(17) “Coefficient of performance (COP)” means the ratio of
the rate of net heat removal or net heat output to the rate of total
energy input, expressed in consistent units and under designated
rating conditions.

(19) “Compliance assurance program” means the detailed
system docurnentation and methods of assuring that manufac-
tured dwellings and dwelling components arc manufactured,
stored, transported, assembled, handled and installed in accord-
ance with this code.

(20) “Cooling load™ is the rate at which heat mmst be removed
from the space to maintain a selected indoor air temperature dur-
ing periods of design outdoor weather conditions.

(21) “Dead load” means the vertical load due to all permanent
structural and nonstructural components of the building such as
joists, rafters, sheathing, finishes and construction assemblies
such as walls, partitions, floors, ceilings and roofs, and systems.

(21m) “Deck” means an unenclosed exterior struchire,
attached or adjacent to the exterior wall of a building, which has
a floor, but no roof.

(23) “Departmoent” means the depariment of commerce.

(24) “Detached building” means any building which is not
physically connected to the dwelling.

Comm 20.07

(25) “Dwelling” means any building, the initial construction
of which is commenced on or after the effective date of this code,
which contains one or 2 dwelling units.

(26) “Dwelling contractor” means any person, firm or corpo-
ration engaged in the business of performing erosion control or
construction work such as framing, roofing, siding, insulating,
masonry of window replacement work covered under this code
and who takes out a building permit. “Dwelling contractor” does
not include the owner of ar existing dwelling, an owner who will
teside in a new dwelling or a person, firm or corporation engaging
exclusively in electrical, plurnbing, or heating, ventilating and air
conditioning work.

(27) “Dwelling unit” means a structure, or that part of a struc-
ture, which is used or intended to be used as a home, residence or
sleeping place by one person or by 2 or more persons maintaining
a comrmon household, to the exclusion of all others.

(28) “Energy efficiency ratio” or “EER” is the ratio of net
cooling capacity in Btu per hour to total rate of electric input, in
watts, under designated operating conditions.

(28r) “Equivalent leakage area” or “ELA” means the esti-
mated area of a hole in the thermal envelope of a building which
would exist if all the leakage openings were gathered into one
location.

(281) “Erosion” means the detachment and movement of soil,
sediment or rock fragments by water, wind, ice or gravity,

{28v) “Erosion control procedure” means a practice or a com-
bination of practices implemented to prevent or reduce erosion
and the resulting deposition of soil, sediment or rock fragments
into waters of the state, public sewers or off the owner’s land.
These procedures include, but are not limited to, silt or filter
fences, straw or hay bales, tarps or riprap, berms, sediment basins
or vegetative strips.

Note: See Appendix for examples and illustrations.

(29) “Exit” means a continuous and unobstructed means of
egress to a street, alley or open court and includes intervening
doors, doorways, corridors, halls, balconies, ramps, fire escapes,
stairways and windows.

(29m) “Existing dwelling” means a dwelling erected prior to
the effective date of this code, one for which a valid building per-
mit exists, or one for which lawful construction has commenced
prior to the effective date of this code.

Note: See s. Comm 20.03 for the effective date of chs. Comm 2025,

(30) “Farm operation” is the planting and cnltivating of the
soil and growing of farm products substantially all of which have
been planted or produced on the farm premises.

Note: Accordingtos. 102.04 (3), Stats., the farm operation includes the manage-
ment, conserving, improving and maintaining of the premises, wols, equipment
improvenents and the exchange of labor or services with other farmers; the process-
ing, drying, packing, packaging, freezing, grading, storing, delivery to storage, carry-
ing to market or to a carrier for transportation to market and distibuting directly to
the consumer; the clearing of such premises and the salvaging of timber and the man-
agement and use of wood Iots thereon but does not include logging, lumbering and
wood—cutting operations unless the operations are conducted as an accessory to other
farm operations.

(31) “Farm premises” is defined to be the area which is
planted and cultivated. The farm premises does not include green-
houses, structures or other areas unless used principally for the

production of food or farm products.

(32) “Farm products” are defined as agricultural, horticnltural
and arboricultural crops. Animals considered within the defini-
tion of agricultural include livestock, bees, poultry, fur—bearing
animals, and wildlife or aquatic life.

(33) “Farming” means the operation of a farn premises
owned or rented by the operator.

(34) “Firebox” means that part of the fireplace used as the
combustion chamber.
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(34e) “First floor” means the first floor level above any
groundfloor or basement or, in the absence of a groundfloor or
basement, means the lowest floor level in the dwelling.

(34g) “Floedfringe area” means that portion of the floodplain
outside of the floodway that is at or below base flood elevation.
The term “floodfringe” is intended to designate an area of stand-
ing, rather than flowing, water.

(34h) “Floodplain™ means land which is subject to flooding
which is at or below base flood elevation. The floodplain includes
the floodway and floodfringe areas.

(34i) “Floodway” means the channel of a river or stream and
those portions of the floodplain adjoining the channel required to
carry the flood discharge. The term “floodway” is intended to des-
ignate an area of flowing, rather than standing, water.

(34m) “Floor area” means the area of a room that has a ceiling
height of at least 7 feet. Rooms with ceilings less than 7 feet in
height for more than 50% of the room are not considered to be
floor areas.

(35) “Garape” means an unenclosed or enclosed portion of a
dwelling used for storing motorized vehicles.

(36) “Gas appliance” means any furnace or heater, air condi-
tiomer, refrigerator, stove having an electrical supply cord, dish-
washer, dryer, swimming pool heater, or other similar appliance
or device used in a dwelling or dwelling unit which uses a gaseous
fuel for operation.

(36m)} “Groundfloor” means that level of a dwelling, below
the first floor, located on a site with a sloping or multilevel grade
and which has a pertion of its floor line at grade.

(37) “Habitable room” means any room used for sleeping, Liv-
ing or dining purposes, excluding such enclosed places as kitch-
ens, closets, pantries, bath or toilet rooms, hallways, laundries,
storage spaces, uiility rooms, and similar spaces.

(38) “Hearth™ means the floor area within the fire chamber of
a fireplace.

(38m) “Hearth extension” means the surfacing applied to the
floor area extending in front of and at the sides of the fireplace
opening.

(40) “Heating load” is the estimated heat loss of each room or
space to be heated, based on maintaining a selected indoor air tem-
perature during periods of design outdoor weather conditions.
The total heat Joad includes: the transmission losses of heat trans-
mitted through the wall, floor, ceiling, glass or other surfaces; and
either the infiltration losses or heat required to warm outdoor air
used for ventilation.

Note: Infiltration losses inclnde heat required to warm outside air which leaks
through cracks and crevices, aronnd doors and windows or through open doors and
windows.

(40m) “Hollow unit” means a masonry unit which has a net
cross—sectional area parallel to the bearing face which is less than
75% of the gross cross—sectional area.

(41) “Independent inspection agency” means any persom,
firm, association, partnership or corporation certified by the
department to perform certified inspections under this code.

(41m) “Infiltration barrier” means a material which restricts
the movement of air and liquid water, but is permeable to water
vapot.

(42) “Initial construction” means the date of issuance of the
Wisconsin uniform building permit.

(43) “Insignia.” See “Wisconsin insignia.”

(44) “Installation” means the assembly of a manufactured
building on site and the process of affixing a manufactured build-
ing to land, a foundation, footing or an existing building.

(45) “Intermittent ignition device” means an ignition device
which is actuated only when a gas appliance is in operation.

{46) “Kitchen” means an area used, or designed to be used, for
the preparation of food.
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(47) “Landing™ means the level portion of a stairs located
within a flight of stairs or located at the base and foot of a stairs.

(48) “Listed and listing” means equipment or building com-
penents which are tested by an independent testing agency and
accepted by the department.

(49) “Live load” means the weight superimposed on the
floors, roof and structural and nonstructural components of the
dwelling through use and by snow, ice or rain.

(50) “Loft” means an upper room or floor which has at least
50% of the common wall open to the floor below. The opening
may be infringed upon by an open guardrail constructed in com-
pliance with s. Comm 21.04 (2), but not by a window or half—wall
guardrail. All habitable rooms of lofts are open to the floor below.

(51) “Manufacture” means the process of making, fabricat-
ing, constructing, forming or assembling a product from raw,
unfinished, semifinished or finished materials.

(52) (a) “Manufactured dwelling” means any structure or
component thereof which is intended for use as a dwelling and:

1. Is of closed construction and fabricated or assembled on
site or off site in manufacturing facilities for installation, connec-
tion or assembly and installation at the building site; or

2. Is a building of open construction which is made or
assembled in manufacturing facilities away from the building site
for installation, connection, or assembly and installation on the
building site and for which certification is sought by the manufac-
turer.

(b) The term manufactured dwelling does not include a build-
ing of open construction which is not subject to par. (a) 2. A single
or double width manufactured (mobile) home is not considered a
manufactured dwelling and is not subject to this code.

(54) A “multi-wythe wall” is a masonry wall composed of 2
or more wythes of masonry units tied or bonded together.

(55) “Municipality” means any city, village, town or county
in this state.

(56) “Open construction” means any building, building com-
ponent, assembly or system manufactured in such a manner that
itcan be readily inspected at the building site without disassembly,
damage or destruction.

(56m) “Overall thermal transmittance™ or “Uo” means the
area—weighted average of the thenmal transmittance values of all
materials, including framing and fenestration, which make up a
building section.

Note: Additional explanatory material is contained in the appendix.

(57) “Owner” means any person having a legal or equitable

interest in the dwelling.

(58) “Perm” means a unit of permeance which is measured in
grains per (hour) (square foot) (inch of mercury vapor pressure
difference).

Note: The lower the perm rating of a material is, the reore difficalt it is for water
vapor to pass throngh ir.

(59) “Pilaster” is a projection of masonry or a filled cell area
of masonry for the purpose of bearing concentrated loads or to
stiffen the wall against lateral forces.

(59m) *Porch” means an unenclosed exterior structure at or
near grade attached or adjacent to the exterior wall of any build-
ing, and having a roof and floor.

(60) ‘“Recreational dwelling unit” means a permanent struc-
ture occupied occasionally or seasonally solely for recreational
purposes and not used as a principal residence.

(61} “Repair” means the act or process of restoring to original
soundness, including, but not limited to, redecorating, refinishing,
nonstructural repairs, maintenance repairs or replacement of
existing fixtures, systems or equipment. :

{62) “Shingle” means a unit of roof covering material that has
been mamufactured to specific ditmensions and is applied in over-
lapping fashion. ‘Shingle’ includes all of the following:
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(a) “Fiberglass asphalt shingle” means a type of shingle with
an internal mat composed of nonwoven, resin-bonded glass
fibers, that is impregnated and coated with asphait.

(b) “Laminated shingle” means a shingle with a second layer
of asphalt and mat laminated to the first layer, usually in a design
pattern to simulate the dimensional appearance of natural slate or
wood shakes.

(c) “Organic asphalt shingle” means a shingle with an internal
mat composed of organic fibers, such as cellulose, that is saturated
and coated with asphalt.

(d) “Strip shingle” means a rectangular shingle that relies
either on a sealant or on a combination of weight and stiffness to
resist wind uplift, rather than using interlocking tabs.

{63) A “single—wythe wall” is a masonry wall consisting of
one unit of thickness.

{63m) “Site” means all contiguous property under single
ownership where land-disturbing activity has been proposed for
the purpose of constructing a dwelling.

(64) A “smoke chamber” is that patt of a fireplace which acts
as a funnel to compress the smoke and gases from the fire so that
they will enter the chimney above,

(65) A “smoke pipe” is a connector betwesn the solid or liquid
fuel-burning appliance and the chimney.

(65m) “Solid unit” means a masonry unit which has a net
cross—sectional area parallel to the bearing face which is 75% or
more of the gross cross—sectional area.

(65r) “Stabilized” means actions taken at a site to minimize
erosion by mulching and seeding, sodding, landscaping, placing
concrete or gravel, or other techniques to prevent soil loss.

(66) A “stairway” is one or more flights of steps, and the nec-
essary platforms or landings connecting them, to form a continu-
ous passage from one elevation to another.

(67) “Step(s)”is aunit(s) consisting of one riser and one tread,
alone or in series.

(68) A “story” is that portion of a building located above the
basement, between the floor and the ceiling.

(69) A “stove” is a nonportable solid—fuel-bumning, vented,
nonducted heat—producing appliance located in the space thatitis
intended to heat. This definition does not include cooking appli-
ances.

(70) “Stovepipe.” Same as smoke pipe.

(71) “Strain” means a change in the physical shape of a mate-
rial caused by stress.

{72) “Stress” means internal resistance to an external force
expressed in load per unit area; stresses acting perpendicular
(compression or tension) to the surface, shear siresses acting in the
plane of the surface, or bending stresses which cause curving.

{73) “Structural analysis” is a branch of the physical sciences
which uses the principles of mechanics in analyzing the impact of
loads and forces and their effect on the physical properties of
materials in the form of internal stress and strain.

{73m) “Thermal envelope” means the collective assemblies
of the building which enclose the heated space and define the sur-
face areas through which the design heating loss is caiculated. The
components which make up the thermal envelope form a continu-
ous, unbroken surface.

{75) The “throat” of a fireplace is the slot-like opening above
the firebox through which flames, smoke and other products of
combustion pass into the smoke chamber.

{76) “Vent” means a vertical flue or passageway to vent fuel—
burning appliances.

{77) A “vent connector” is a conpector between a fuel—
burning appliance and the chimney or vent.

{77m} “Waters of the state” includes those portions of Lake
Michigan and Lake Superior within the boundaries of Wisconsin,
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and all lakes, bays, rivers, streams, springs, ponds, wells,
impounding reservoirs, marshes, watercourses, drainage systems
and other surface waters or groundwaters, natural or artificial,
public or private, within the state or its jurisdiction.

(78) “Window™ means a glazed opening in an exterior wall,
including glazed portions of doors, within a conditioned space.

(78m) “Wisconsin Administrative Permit” means a permit
issued by a municipality that does not conduct inspections or plan
reviews under this code.

(79) “Wisconsin insignia” means a device or seal approved by
the department to certify compliance with this code.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. (34m) and
(36m), Register, February, 1985, No, 350, eff. 3—1—85 am, (8), (22), (36m), (50),
(58), (62) and (74), 1. (18) and (53), renun. (26) to (29m) and am., cr. (341}, (38m),
(40m), (59m) and (65m), 1. and reer. (38), Register, January, 1989, No. 397, off.
2-1-89; am. (16), (34m), (40), (52) (a) (intro.) and (b}, cr. (21m), Register, March,
1992, No. 435, eff. 4-1-92; am. (16), ¢r. (intro), {8m), (28t), {28v), {63m), (651} and
(77m), Register, September, 1992, No. 441, eff. 12-1-92; am. (4) and (651), recum.
(62) 1o be (73r), cr. (26), (62}, (78m), Register, November 1995, No. 479, cff.
12-1-95; emerg. cr. (7m), (34L) and (40f), eff. 5-8-96; comuonm(23)madeunder
5. 13.93 (2m) (b) 7., Stats., Register, October, 1996, No 490: emerg. er. (Ym), (34L)
and (405), eff. 5—8—96 er. (7my), (15m), (34g), (34h) and (34i), renum. (34k) to be
(34e), Register, February 1997, No. 494, eff. 3-1-97; r. (22}, (27m)}, (39), (73r) and
(74), Register, January, 1999, No, 517, eff. 2-1-99,

Subchapter IV—Approval and Inspection of
One- and 2-Family Dwellings

Comm 20.08 Wisconsin uniform building permit. A
Wisconsin uniform building permit shall be obtained from the
department or the municipality administering and enforcing this
code before any on-site construction, including excavation for a
structure, within the scope of this code is commenced, except
where a permit to start construction has been issued in accordance
with 5. Comm 20.09 (5) (b) 2. A Wisconsin uniform building per-
it shall not be required for repairs.

Note: Section Comn 20.09 (5) (b) 2. permits the issuance of a footing and founda-
don permit prior to the issuance of the Wisconsin uniform building permit.

History: Cr. Register, November, 1979, No. 287, eff. 6~1-80; am. Register, Sep-
tember, 1952, No. 441, eff. 12-1-52.

Comm 20.09 Procedures for obtaining uniform
building permit. (1) APPLICATION FOR A WISCONSIN UNIFORM
BUILDING PERMIT. Application for a Wisconsin uniform building
permit shall be on the forms obtained from the department or the
municipality administering and enforcing this code. No applica-
tion shall be accepted that does not contain all the information
requested on the form.

Note: See appeadix for a copy of the Wisconsin uniform building permit and
application.

Note: Any municipality exercising jurisdiction may require reasonable supple-
mentary information not contained on the Wisconsin building permit application.

(2} FrLING OF PERMITS. (a) Wisconsin uniform building permit
application. The Wisconsin uniform building permit application
shall be filed with the municipality administering and enforcing
this code or its authorized representative. The municipality shall
forward a copy of all applications to the department within 30
business days after permit issnance. Pursuant to s. 101.65 (Im),
Stats., a municipality rnay not issue a building permit for construc-
tion work covered under chs. Comm 21 and 22 to a dwelling con-
tractor unless the contractor has a dwelling contractor financial
responsibility certification issued by the department.

Note: See s. Comm 20.07 {26) for the definition of “dwelling contractor”.

(b) Wisconsin administrative permit. The Wisconsin adminis-
trative permit shall be filed with the municipality and the depart-
ment when the dwelling is located in a municipality that does not
enforce the code.

(3) FeEs. (a) Municipal fees. Fees shall be subm.ltted to the
municipality at the time the Wisconsin uniform building permit
application for new construction is filed. The municipality shall,
by ordinance, determine fees to cover expenses of plan examina-
tion, inspection and the issuance of the Wisconsin uniform build-
ing permit. The municipality shall collect and send to the depart-
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ment the fee for Wisconsin uniform building permits issued for
new dwellings in accordance with s. Comm 2.34.

(b) Department fees. Where the department administers and
enforces the code, the fees for plan examination, inspection, and
the issuance of the Wisconsin uniform building permit, in accord-
ance with s. Comm 2.34, shall be submitted to the department, or
its authorized representative, at the time the Wisconsin uniform
building permit application is filed. '

(c) Setil erosion fees. Counties enforcing construction site ero-
sion conirol provisions of the code shall collect and submit the fee
for Wisconsin uniform building permits to the department.

{4) SUBMISSION OF PLANS. At least 2 sets of plans for all one—
and 2—family dwellings shall be submitted to the departiment, or
the municipality administering and enforcing this code, for
examination and approval at the time the Wisconsin uniform
building permit application is filed. A municipality exercising
jurisdiction may require a third set of plans at its option.

(a} Reguired building plans. The required building plans shall
be legible and drawn to scale or dimensioned and shall include the
following:

1. Plot plan. a. The plot plant shall show the location of the
dwelling and any other buildings, wells, surface waters and dis-
posal systems on the site with respect to property lines. The loca-
tion of the non-~tracking access roadway, as required under s.
Comm 21.125 (1) (c), shall be shown. For sites greater than 5
acres, the plot plan shall indicate the area of land—disturbing activ-
ity within the site.

b. The plot plan shall show the direction of all slopes on the
site. Sectors within the area of land disturbing activity shall be
designated and labeled on the plot plan in the appropriate slope
category: lessthan 12% slope; 12% to 20% slope; and greater than
20% slope. The plot plan shall indicate initial erosion control
measures as specified in s. Comm 21.125 based on slopes existing
immediately prior to building construction.

Note: A 12% slope equals 6.8 degrees from the horizontal and has a rise to run
ratio of 310 23,

Note: A 20% slope equals 11.3 degrees from the horizontal and has a rise to run
ratio of 1 t0 5.

Note: See Appendix for examples of plot plans indicating erosion control mea-
sures.

2. Floor plans. Floor plans shall be provided for each floor.
The size and location of all rooms, doors, windows, structural fea-
tures, exit passageways and stairs shall be indicated. The use of
each room shall be indicated. The location of plumbing fixtures,
chimneys, and heating and cooling appliances, and, when
requested, a heating distribution layout shall be included.

_ 3. Elevations. The elevations shall contain information on the
exterior appearance of the building, indicate the location, size and
configuration of doors, windows, roof, chimneys, exterior grade,
footings and foundation walls, and include the type of exterior
materials.

(b) Data required. All required plans submitted for approval
shall be accompanied by sufficient data, calculations and informa-
tion to determine if the dwelling will meet the requirements of this
code. The data and information for determining compliance with
the energy conservation standards shall be submitted on forms
provided by the department or other approved forms. Except as
required under s. Comm 21.33, a municipality exercising jurisdic-
tion may not require plans or calculations to be stamped by an
architect or engineer.

(c) Master plans. Where a dwelling is intended to be identi-
cally and repetitively constructed at different locations, a master
plan may be submitted for approval. The plans shall include floor
plans, elevations and data as required in par. (a) 2. and 3. If the
plans conform to the provisions of the code, an approval and a

_master plan number shall be issued. The number issued may be
used in lieu of submitting building plans for each location. A plot
plan shall be submitted for each location at the time of application
for the Wisconsin uniform building permit.
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(5) APPROVAL OF PLANS AND ISSUANCE OF PERMITS. (a) Plan
approval. If the department, or the municipality administering
and enforcing the code, determines that the plans, including the
plans indicating the erosion control procedures as specified in sub.
(4), submitted for a one— or 2—family dwelling substantially con-
form to the provisions of this code and other legal requirements,
an approval shall be issued. The plans shall be stamped “condi-
tionally approved” by a certified inspector who holds the respec-
tive credential for the plans reviewed. One copy shall be returned
to the applicant; one copy shall be retained by the department or
the municipality administering and enforcing the code. The condi-
tions of approval shall be indicated by a letter or on the permit. Al
conditions of the approval shall be met during construction.

(b) Issuance of permits. 1. Uniform building permit. a. The
Wisconsin uniform building permit shall be issued if the require-
ments for filing and fees are satisfied and the plans have been con-
ditionally approved.

b. Pursuant to s. 101.65 (1m), Stats., a Wisconsin uniform
building permit may not be issued to a person unless the person
holds a credential issued by the department as a dwelling contrac-
tor financial responsibility registration under s. Comm 5.31,
except as provided under s. 101.654 (1) (b), Stats.

Note: Section 101.654 (1) (b), Stazs., exempts an owner of a dwelling who resides
or will reside in the dwelling and who applies for a building permit to perform work
on the dwelling from obtaining a dwelling contractor financial responsibility registra.
fon,

c. The permit shall expire 24 months after issuance if the
dwelling exierior has not been completed.

d. The municipality issuing the Wisconsin uniform building
permit shall send a copy of the application to the department.

2. Permit to start construction of footings and foundation.
Construction may begin on footings and foundations prior to the
issuance of the Wisconsin uniform building permit where a permit
to start construction is obtained. Upon submittal of the application
for a permit to start constraction, a plot plan as specified in sub.
(4 (a) 1., complete footing and foundation information including
exterior grading, and a fee, the department or the municipality
enforcing this code may issuc a permit to start construction of the
footings and foundation. The issuance of a permit to start
construction shall not influence the approval or denial of the Wis-
consin uniform building permit application.

Note: Section 66036, Stats., prohibits issuance of building permits by counties,
cities, towns or villages for souctures requiring connection to a private domestic sew-

erage treatment and disposal system unless such system satisfies all applicable
requirements and all necessary permits for such system have been obtained.

(¢) Posting of permit. The Wisconsin uniform building permit
shall be posted in a conspicuous place at the dwelling site.

Note: Section 101.63 (7}, Stats., requires the name and license number of the mas-
ter plumber to be identified on the Wisconsin uniform boilding permit card.

{6) DISAPPROVAL OF PLANS AND DENIAL OF PERMITS. If the
department, or the municipality administering and enforcing the
code, determines that the Wisconsin uniform building permit
application or the plans, including the plans indicating the erosion
control procedures as specified in sub. (4), do not substantially
conform to the provisions of this code or other legal requirements
are not met, approval shall be denied.

(a) Denial of application. A copy of the “denied” application,
azccompanied by a written statement specifying the reasons for

denial, shall be sent to the applicant and to the owner as specified .

on the Wisconsin uniform building permit application.

(b) Stamping of plans. Plans which do not substantially con-
form to the provisions of the code shall be stamped “not
approved.” One copy shall be returned to the person applying for
the Wisconsin uniform building permit; one copy shall be retained
by the department or the municipality administering and enforc-
ing the code.

(c) Appeals. The applicant may appeal a denial of the applica-
tion in accordance with the procedure outlined in s. Comm 20.21.

(7) AcCTION TO APPROVE OR DENY. Action to approve or deny
a uniform building permit application shall be completed within
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10 business days of receipt of all forms, fees, plans and documents
required to process the application, and completion of other local
prerequisite permitting requirements.

History: Cr, Register, November, 1979, No. 287, eff. 6-1-80; . and recr. (7), Reg-
ister, February, 1985, No. 350, eff, 3-1-85; am. (4) (b) and (5} (b) 1., Register, Janu-
ary, 1989, No. 397, eff. 2-1-89; am. (3) (2) and (4) (2) 2., Register, March, 1992, No.
435, eff, 4-1-92; am. (4) {a) 1, (3) (a), (b} 2. and {6} {intro.), Register, September,
1992, No. 441, eff. 12--1--92; renum. {2) to be (2) (a) and am., am. {3) and (7), ¢z {2)
{b), (3} (¢), Register, November, 1995, No. 479, eff. 12-1-95; . and recr. (5) (&) 1.,
Register, October, 1996, No. 490, eff. 11-1-96; am, (4) (a) 1. a. and (b), r. and recr.
{4){a) 1. b.,x. (4){a} 1. c. and d., Register, February, 1997, No. 494, eff. 3-1-97; am.
(3) (a), Register, March, 1998, No. 507, eff. 4-1-98; cr. (5) (b) 1. c. and d., Register,
January, 1999, No. 517, ff. 2-1-99.

Comm 20.10 Inspections. All inspections, for the pur-
pose of adrinistering and enforcing this code, shall be performed
by a certified inspector who holds the respective credential for the
inspection performed.

(1) REQUIRED INSPECTIONS. Inspections shall be conducted by
the departinent or the municipality administering and enforcing
this code to ascertain whether or not the construction or installa-
tions conform to the conditionally approved plans, the Wisconsin
uniform building permit application and the provisions of this
code and shall notify the permit holder and the owner of any viola-
tions to be corrected.

(2) Inspection notice. The applicant or an authorized represen-
tative shall, in writing or orally, request inspections of the depart-
ment or the municipality administering and enforcing this code.
The department, or the municipality administering and enforcing
this code, shall perform the requested inspection within 2 business
days after notification, except the final inspection. Construction
shall not proceed beyond the point of inspection until the inspec-
tiom has been completed. Construction may proceed if the inspec-
tion has not taken place within 2 business days of the notification,
except if otherwise agreed between the appHeant and the depart-
ment or the municipality administering and enforcing the code.

(b) Inspection rypes. The following sequence of inspections
shall be performed for the purpose of determining if the work
complies with this code:

1. Footing and foundation inspection. The excavation shall
be inspected after the placement of forms, shoring and reinforce-
ment, where required, and prior to the placement of footing mate-
rials. Where below—grade drain tiles, waterproofing or exterior
insulation is required, the foundation shall be inspected prior to
backfilling. .

2. Rough inspection. A rough inspection shall be performed
for each inspection category listed in subd. 2. a. through e. after
the rough work is constructed but before it is concealed. All cate-
gories of work for rough inspections may be completed before the
notice for inspection is provided. The applicant may request one
rough inspection or individual rough inspections. A separate fee
may be charged for each individual inspection.

. General construction, including framing.

. Rough electrical.

. Rough plumbing.

. Rough heating, ventilating and air conditioning.
. Basement drain tiles.

3. Insulation inspection. An inspection shall be made of the
insulation and vapor retarder after they are installed but before
they are concealed.

4, Final inspection. The dwelling may not be occupied until
a final inspection has been made which finds that no violations of
this code exist that could reasonably be expected to affect the
health and safety of the occupant.

a. The basement portion of the dwelling may be occupied
prior to completion of the dwelling, but only if the basement por-
tion {o be occupied would otherwise comply with the provisions
of this code, particularly those relating to construction of under-
ground dwellings. :

o o0 o

Comm 20.12

3. Erosion control inspection. Erosion control inspections
shall be performed concurently with all other required construc-
tion inspections. Additional inspections for erosion contrel may
be performed by the delegated authority.

(c) Notice of compliance and noncompliance. 1. General.
Notice of compliance or noncompliance with this code shall be
wriiten on the building permit and posted at the job site. Upon
finding of noncompliance, the department or municipality enforc-
ing this code shall also notify the applicant of record and the
owner, in writing, of the violations to be corrected. Except as
specified in subd. 2., the department or municipality shall order all
cited violations corrected within 30 days after written notification,
uniess an extension of time is granted under s. Comm 20.2}.

2. Soil erosion control requirements. a. The department or
municipality shall order all cited viclations of erosion control
requirements under s. Comm 21.125 (1) (a) to (c) and {e) to (f) cor-
rected within 72 hours after notification and may issue a special
order directing an immediate cessation of work for failure to com-
ply with the corrective order. Work may continue when the condi-
tions of the cessation order have been met.

Note: The sediment cleanup requirements of s. Comm 21.125 (1) (d) have differ-
ent time {imits and are unaffected by the 72-hour notice provision.

b. If written notification is delivered in person, the 72-hour
compliance period shall begin at the time of delivery. If faxed or
sent through the mail, the compliance period shall begin at the
time the notification was received by the applicant of record.

c. If verbal notification, in person or by telephone, is given
prior to delivery of written notification, the 72-hour notification
shall begin at the time of verbal notification. The written notifica-
tion shall then be delivered, in person or via mail or fax, to the
applicant of record at their business address and shall include the
date and time of verbal notification.

{2) VoLunTaRY mSPECTION. The department or its authorized
representative may, at the request of the owner or the lawful occu-
pant, enter and inspect dwellings, subject to the provisions of this
code, to ascertain compliance with this code.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (2), Regis-
ter, February, 1985, No. 350, eff. 3--1--85; cx. (1) (b} 2. £, Register, January, 1989, No.
397, eff. 2-1-8%; correction (1) (b) 2. inwe. made under s. 13.93 (2m) (b} 4., Stats.,
Register, January, 1989, Ne. 397; 1. (1) (b) 2. e., rerm. (13 (0) 2. £. and 3. and (3) to
be (1) (b) 2. e. and 4. and (2), cx. (1) {b) 3., Register, March, 1992, No. 435, eff.
4-1-5Z; am. (1) (c), Register, September, 1992, No. 441, eff. 12-1-92; cr. (1) (b) 5.,
Register, November, 1995, No, 479, eff. 12-1-95; am. (inwe.). Register, October,
1996, No. 490, eff. 1i-1-96; r. and recr. (1) (c), Register, February, 1997, No. 494,
eff. 3—-1-97; am., (intro.), Register, March, 1998, No. 507, eff. 4-1-98.

Comm 20.11 Suspension or revocation of Wiscon-
sin uniform building permit. The department, or the munici-
pality administering and enforcing this code, may suspend or
revoke any Wisconsin uniform building permit where it appears
that the permit or approval was obtained through fraud or deceit,
where the applicant has willfully refused to correct a violation
order or where the inspector is denied access to the premises. No
construction shall take place on the dwelling after suspension or
revocation of the permit.

{1) Any person aggrieved by a determination made by the
municipality exercising jurisdiction may appeal the decision in
accordance with s. Comm 20.21.

{2) Any person aggrieved by a determination made by the
department may appeal the decision in accordance with §. Comm

20.21.
History: Cr. Register, Novernber, 1979, No. 287, eff. 6-1-80.

Subchapter V—Approval and Inspection of
Manufactured Dwellings and Their Components

Comm 20.12 Scope. This part shall govern the design,
manufacture, installation and inspection of manufactured dwell-
ings, manufactured building systems and the components of the
building systems displaying the Wisconsin insignia.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.
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Comm 20.13 Manufacture, sale and installation of
dweillings. (1) MANUFACTURE AND SALE. No manufactured
dwelling, manufactured building system or component of the
building system subject to this part shall be manufactured for use,
sold for initial use or installed in this state unless it is approved by
the departrment and it bears the Wisconsin insignia issued or a state
seal or an insignia reciprocally recognized by the department.

(2) INSTALLATION. A Wisconsin uniform building permit shall
be obtained in accordance with the procedures outlined in s.
Comm 20.09 (1), (2), (3) and (4) (a) 1. before any on-site
construction falling within the scope of this code is commenced
for a manufactured dwelling. The permit shall be issued in accord-
ance with s. Comm 20.09 (5) (b) 1.
History: Cr. Register, November, 1979, No, 287, eff, 6-1-80.

Comm 20.14 Approval procedures. (1) APPLICATION
FOR APPROVAL. An application for the approval of any manufac-
tured dwelling, building system or component shall be submitted
to the department, in the form required by the department, along
with the appropriate fees in accordance with s. Comm 2.34. The
department shall review and make a determination on an applica-
tion for approval of a manufactured dwelling within 3 months of
receipt of all forms, fees, plans and documents required to com-
plete the review.

{2) APPROVAL OF BUILDING SYSTEMS AND COMPONENTS. (a)
Approval of building systems. 1. Plans and specifications. All
plans and specifications shall be submitted to the department
according to subd. 1. a. or b.:

a. Three complete sets of building, structural, mechanical and
electrical plans, (including ¢levations, sections and details), spec-
ifications and calculations shall be submitted to the department on
behalf of the manufacturer for examination and approval.

b. Atleast one complete set of building, structural, mechani-
cal and electrical plans, (including elevations, sections and
details), specifications and calculations shall be submitted to the
department on behalf of a manufacturer. All plans and specifica-
tions submitted to the department shall be stamped “conditionally
approved” by a UDC certified inspector or inspectors.

2. Compliance assurance program. Three sets of the com-
pliance assurance program shall be submitted for examination and
approval. The compliance assurance program submitted to the
department on behalf of the manufacturer shall meet the standards
of the Model Documents for the Evaluation, Approval, and
Inspection of Manufactured Buildings as adopted under s, Comm
20.24 (8) or equivalent as determined by the department.

(b) Approval of building components. 1. Plans and specifica-
tions. All plans and specifications shall be submitted to the depart-
ment according to subd. 1. a. or b.:

a. At least 3 complete sets of plans and specifications for
manufactured dwelling building components shall be submitted
to the department on behalf of the manufacturer for examination
and approval.

b. At least one complete set of plans and specifications for
manufactured dwelling building components shall be submitted
to the department on behalf of the manufacturer. All plans and
specifications submitted to the departnent shall be stamped “con-
ditionally approved” by a UDC certified inspector or inspectors.

2. Compliance assurance program. Three sets of the com-
pliance assurance program shall be submitted to the department
on behalf of the manufacturer for examination and approval of
components. The compliance assurance program shall meet the
requirements established by the department or, where applicable,
be in the form of the NBS “Model Rules and Regulations” [Comm
20.24 (3)L

{3) NOTIFICATION OF APPROVAL OR DENIAL OF PLANS, SPECIFICA~
TIONS AND COMPLIANCE ASSURANCE PROGRAM. (a) Conditional
approval. If the department determines that the plans, specifica-
tions, compliance assurance program and application for approval
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submitted for such building system or component substantially
cornform to the provisions of this code, 2 conditional approval
shall be issued. A conditional approval issued by the department
shall not constitute an assumption of any liability for the design
or construction of the manufactured building.

1. Written notice. The conditional approval shall be in writing
and sent to the manufacturer and the person submitting the
application for approval. Any noncompliance specified in the
conditional approval shall be corrected before the manufacture,
sale or installation of the dwelling, building system or component.

2. Stamping of plans, specifications and compliance assur-
ance program. Approved plans, specifications and compliance
assurance programs shall be stamped “conditionally approved.”
At least 2 copies shall be returned to the person designated on the
application for approval; one copy shall be retained by the depart-
ment.

(b) Denial. If the department determines that the plans, speci-
fications, compliance assurance program or the application for
approval do not substantially conform to the provisions of this
code, the application for approval shall be denied.

1. Written notice. The denial shall be in writing and sent to
the manufacturer and the person submitting the application for
approval. The notice shall state the reasons for denial.

2. Stamping of plans, specifications and compliance assur-
ance program. Plans, specifications and compliance assurance
programs shall be starnped‘“not approved.” At least 2 copies shall
be returned to the person submitting the application for approval;
one copy shall be retained by the department.

(4) EVIDENCE OF APPROVAL. The manufacturer shall keep at
each manufacturing plant where such building system or compo-
nent is manufaciured, one set of plans, specifications and com-
phHance assurance program bearing the stamp of conditional
approval. The conditionally approved plans, specifications and
compliance assurance program shall be available for inspection
by an authorized representative of the department during normal
working hours.

{9) InspEcTiONS. Manufacturers shall contract with the
department or an independent inspection agency to conduct in—
plant inspections to assure that the building system and compo-
nents manufactured are in compliance with the plans, specifica-
tions and the compliance assurance program approved by the
department. All inspections, for the purpose of administering and
enforcing this code, shall be performed by a certified UDC inspec-
tor or inspectors.

(6) WisconNsIN INSIGNIA. Upon departmental approval of the
plams, specifications and compliance assurance program, and sat-
isfactory in-plant inspections of the building system and compo-
nents, Wisconsin insignias shall be purchased from the depart-
ment in accordance with the fee established in s. Comm 2.34. A
manufacturer shall be entitled to display the Wisconsin insignia
on any approved system or component.

(a) Lost or damaged insignia. 1. Notification. If Wisconsin
insignias become lost or damaged, the department shall be noti-
fied immediately, in writing, by the manufacturer or dealer.

2. Return of damaged . insignias. If Wisconsin insignias
become damaged, the insignia shall be returned to the department
with the appropriate fee to obtain a new ingsignia.

(b) Affixing Wisconsin insignias. Bach Wisconsin insignia
shall be assigned and affixed to a specific manufactured dwelling
or component in the manner approved by the department before
the dwelling is shipped from the manufacturing plant.

(c) Insignia records. 1. Manufacturer’s insignia records. The
manufaciurer shall keep permanent records regarding the han-
dling of all Wisconsin insignias, including construction com-
pliance certificates, indicating the number of Wisconsin insignias
which have been affixed to manufactured dwellings or manufac-
tured building components (or groups of components); which
Wisconsin insignias have been applied to which manufactured
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dwelling or manufactured building component; the disposition of
any damaged or rejected Wisconsin insignias; and the location
and custody of all unused Wisconsin insignias. The records shall
be maintained by the manufacturer or by the independent inspec-
tton agency for at least 10 years. A copy of therecords shall be sent
to the department upon request.

2. Construction compliance certificate. Within 30 days after
receiving the original Wisconsin insignias from the department,
and at the end of each month thereafter, the manufacturer shall
submit a constraction compliance certificate, in the form deter-
mined by the department, for each manufactured dwelling
intended for sale, use or installation in the state.

(d) Unit identification. Each manufactured dwelling and
major transportable section or component shall be assigned a
serial number. The serial number shall be located on the manufac-
turer’s data plate.

(e) Manufacturer’s data plate. The manufacturer’s data plate
for building systems shall contain the following information,
where applicable:

1. Manufacturer’s name and address;

2. Date of manufacture;

3. Serial number of unit;

4. Model designation;

5. Identification of type of gas required for appliances and
directions for water and drain connections;

6. Identification of date of the codes or standards complied
with;

7. State insignia number;

8. Design loads;

9. Special conditions or limitations of unit;

10. Electrical ratings; instructions and warnings on voltage,
phase, size and connections of units and grounding requirements.

(7) RecproarTY. Upon request, the department will make
available to any person a list of those states whose dwelling codes
are considered equal to the codes established by the departient

and whose products are accepted reciprocally by Wisconsin.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1} (), r. and
recr. (2) (a) 1. and {b} 1., Register, February, 1985, No. 350, eff. 3-1-85; correction
in (6} {intro,) made under s. 13.93 (2m) (&) 7., Stais., Regisier, Septernber, 1992, No.
447; am. (1), (2) (2) 2., Register, November, 1995, No. 479, eff. 12-1-95; am. (2) (a)
1. b., (b) 1. b., (5), Register, October, 1996, No. 490, eff. 11-1-96; correction in {6)
(intre.) made under s. 13.93 (2w) (b) 7., Stats., Register, October, 1996, No. 490;
correction in (1) made under s, 13.93 (2m) (b) 7., Stats., Register, March, 1998, No.
507.

Comm 20.15 Effect of approval. (1) RIGHT TO BEAR
INSIGNIA. A manufactured dwelling or building component
approved by the department, manufactured and inspected in
accordance with this code, shall be entitled to bear the Wisconsin
insignia.

{2) EFrEcT oF mNsiGNIA.  Manufactured dwellings and
manufactured building components bearing the Wisconsin insig-
nia are deemed to comply with this code, except as to installation
site requirements, regardiess of the provisions of any other ordi-
nance, rule, regulation or requircment.

{3) RiGHT TO INSTALL. Manufactured dwellings and compo-
nents bearing the Wisconsin insignia may be manufactured,
offered for sale and shall be entitled to be installed anywhere in
‘Wisconsin where the installation site complies with the other pro-
visions of this code.

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

Comm 20.16 Suspension and revocation of
approval. The department shall suspend or revoke its approval
of a manufactured building system or manufactured building
component if it determines that the standards for construction or
the manufacture and installation of a manufactured building sys-
tem or manufactured building component do not meet this code
or that such standards are not being enforced as required by this

Comm 20.17

code. The procedure for suspension and revocation of approval
shall be as follows:

(1) FoLING OF comMPLAINT. Proceedings to suspend or revoke
an approval shall be initiated by the department or an independent
inspection agency or UDC certified inspector having a confract
with the manufacturer whose approval is sought to be suspended
or revoked. Initiation shall be by a signed, written complaint filed
with the department. Any alleged violation of the code shall be set
forth in the complaint with particular reference to time, place and
circumstance.

(2) INVESTIGATION AND NOTIFICATION. The department may
investigate alleged violations on its own initiative or upon the fil-
ing of a complaint. If it is determined that no further action is war-

- ranted, the department shall notify the persons affected. If the

department determines that there is probable cause, it shall order
a hearing and notify the persons aifected.

(3) MAILING. Unless otherwise provided by law, all orders,
notices and other papers may be served by the departroent by certi-
fied mail to the persons affected at their last known address. If the
service is refused, service may be made by sheriff without amend-
ment of the original order, notice or other paper.

{4) Response. Upon receipt of notification of hearing from
the department, the person charged with noncompliance or nonen-
forcement may submit to the department a written response within
30 days of the date of service. If the person charged files a timely
written response, such person shall thereafter be referred to as the
respondent.

(5) CONCILIATION AGREEMENT PRIOR TO HEARING. If the depart-
ment and the respondent are able to reach agreement on disposi-
tion of a complaint prior to hearing, such agreement shall:

(a) Be transmitted in writing to the secretary;

(b} Not be binding upon any party until signed by all parties
and accepted by the secretary;

{c) Notbe considered a waiver of any defense nor an admission
of any fact until accepted by the secretary. .

(6) HEARINGS. (a) Subpoenas; witness fees. Subpoenas shall

" be signed and issued by the department or the clerk of any court

of record. Witness fees and mileage of witnesses subpoenaed on
behalf of the departrnent shall be paid at the rate prescribed for
witnesses in circuit court.

(b) Conduct of hearings. All hearings shall be conducted by
persons selected by the department. Persons so designated may
administer oaths or affirmations and may grant continnances and
adjournments for cause shown. The respondent shall appear in
person and may be represented by an attorney—at-law. Witnesses
may be examined by persons designated by all parties.

(7) FINDINGS. The department shall make findings and enter
its order within 14 days of the hearing. Any findings as a result of
petition or hearing shall be in writing and shall be binding unless
appealed to the secretary.

(8) APPEAL ARGUMENTS. Appeal arguments shall be submitted
to the departrnent in writing in accordance with ch. 227, Stats.,
unless otherwise ordered. The department shall review and make
a determination on an appeal of notification of suspension or revo-
cation of approval within 45 business days of receipt of the appeal.

History: Cr. Register, November, 1979, No, 287, off. 6-1-80; am. (8), Register,

February, 1985, No_ 350, eff. 3-1-85; am. (1), Register, October, 1596, No, 490, eff,
11-1-96,

Comm 20.17 Effect of suspension and revocation.
(1) BEARING OF IusiGNiA. Upon suspension or revocation by the
department of the approval of any manufactured dwelling or
manufactured building component, no further insignia shall be
attached to any dwelling or building component manufactured
with respect to which the approval was suspended or revoked.
Upon termination of such suspension or revocation, insignias may
again be attached to the dwelling or building component manufac-
tured after the date approval is reinstated. Should any dwelling or
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building component have been manufactured during the period of
suspension or revocation, it shall not be entitled to bear the Wis-
consin insignia unless the department has inspected, or caused to
be inspected, such manufactured dwelling or manufactured build-
ing component and is satisfied that all requirements for certifica-
tion have been met.

(2) RETURN OFINSIGNIAS. The manufacturer shall return to the
department all insignias allocated for a manufactured dwelling or
manufactured building component no later than 30 days from the
effective date of any suspension or revocation of the approval by
the department. The manufacturer shall also return to the depart-
ment all insignias which it determines for any reason are no longer
needed.

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

Subchapter VI—Approval of Materials

Comm 20.18 Materials. (1) ALTERNATE MATERIALS, No
provision in this code is intended to prohibit the use of an alternate
material or method of construction if the alternate provides an
equivalent level of safety and health protection. Approval of alter-
nate materials or methods of construction shall be obtained from
the department. Requests for approval shall be accompanied by a
completed material approval application form, the appropriate fee
in accordance with s. Comm 2.51 and evidence showing that the
alternate material or method of construction performs in a manner
at least equal to the material or method required by the code. The
departiment may require claims regarding the equivalent perfor-
mance of alternate roaterials or methods to be substantiated by
test.

(a) Tests. The department may require that the materials, meth-
ods, systems, components, or equipment be tested to determine
the suitability for the intended use. The department will accept
results of tests conducted by a recognized independent testing
agency. The cost of testing shall be bome by the person requesting
the approval.

1. The test method used to determine the performance shall
be one that is a nationally recognized standard.

2. If no nationally recognized standard exists, past perfor-
mance or recognized engineering analysis may be used to deter-
mine suitability.

(2) UNGRADED OR USED MATERIALS, Ungraded or used build-
ing materials may be used or reused as long as the material pos-
sesses the essential properties necessary to achieve the level of
performance required by the code for the intended use. The
department or the municipality enforcing this code may require
tests in accordance with sub. (1) (a).

(3} MATERIAL APPROVAL PROCESSING TEIME. The department
shall review and make a determination on an application for mate-
rial, equipment or device approval within 30 business days of
receipt of all forms, fees, plans and documents required to com-
plete the review.

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; cr. (3), Register,
February, 1985, No. 350, eff. 3-1-85; am. (1), Register, Novermber, 1995, No, 479,

eff. 12-1-95; correction in (1) (intro.) made under s. 13.93 (2m}) (b) 7., Stats., Regis-
ter, October, 1996, No. 490.

Subchapter VII—Variances, Appeals, Violations and
Penalties

Comm 20,19 Petition for variance. The department
may grant a variance (o a rule only if the variance does not result
in lowering the level of health, safety and welfare established or
intended by the rule. The department may consider other criteria
in determining whether a variance should be granted including the
effect of the variance on uniformity.

(1) APPLICATION FOR VARIANCE. The applicant shall submit the
petition for variance application to the municipality exercising
Jjurisdiction in order to receive the municipal recommendation.
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Where no municipality exercises jurisdiction, the application
shall be submitted to the department. The following items shall be
submitted when requesting a variance;

(a) A clear written statement of the specific provisions of this
code from which a variance is requested and the method of estab-
lishing equivalency to those provisions.

(b} A feein accordance with s. Comm 2.52. The rounicipality
may require a fee for the processing of the application in addition
10 the department’s fee.

Note: A copy of the Petition for Variance form (SBD—9890) is contained in the
Apperndix,

(2) MUNICIPAL RECOMMENDATION. The municipality adminis-
tering and enforcing this code shall submit all applications for
variance to the department, together with a municipal recommen-
dation within 10 business days after receipt of the application.
The recommendation of the municipality shall include the follow-
ing items:

(2) Inspections performed on the property.

(b) The issuance of comrection orders on the property.

(c) An assessment of the overall impact of the variance on the
municipality.

Note: A copy of the Municipal Recommendation form {SBD—9890} is contained
in the Appendix,

(3) DEPARTMENTAL ACTION, Where a municipality administers
and enforces the code, the department shall decide petitions for
variance and shall mail potification to the municipality and the
applicant within 5 business days after receipt of the application
and municipal recommendation. Where the department enforces
the code, the department shall decide petitions for variance within
15 business days after receipt of the application and fees.

{4) AppraLs. A person or mumicipality may appeal the deter-
mination of the department in the manmer set out in s. 101.02 (6)
(e) to (i) and (8), Stats.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register,
November, 1995, No. 479, eff. 12--1-95; correction in (I) (b) made under s. 13.93
(2m) (b) 7., Stats., Register, Octobez, 1996, No. 490.

Comm 20.20 Municipal variance from the code. Any
municipality exercising or intending to exercise jurisdiction under
this code may apply to the department for a variance permitting
the municipality to adopt an ordinance not in conformance with
this code. The department shall review and rake a determination
on a municipal request to adopt an ordinance not in conformance
with this code within 60 business days of receipt of the request.

(1) APPLICATION FOR VARIANCE. The department may grant an
application only under the following circumstances:

(a) The municipality has demonstrated that the variance is nec-
essary to protect the health, safety or welfare of individuals within
the municipality because of specific climate or soil conditions
generally existing within the mundicipality.

(b) The municipality has demonstrated that the granting of the
variance, when viewed both individually and in conjunction with
other variances requested by the municipality, does not impair the
statewide uniformity of this code.

(2) DEPARTMENTAL INQUIRY. Prior to making a determination,
the department shall solicit within the municipality and consider
the statements of any interested persons as to whether or not said
application should be granted.

(3) APPEALS. Any municipality aggrieved by the denial of an
application may appeal the determination in accordance with the
procedure set out in s. 101.02 (6) (e) to (i) and (8), Stats. The
department shall review and make a determination on an appeal
of denijal of a municipal request to adopt an ordinance not in con-
formance with this code within 60 business days of receipt of the
appeal.

{4) UnrFormrry. This section shall be strictly construed in
accordance with the goal of promoting statewide uniformity.

History: Cr, Register, November, 1979, No. 287, eff. 6-1-80; am, (intro.) and (3),
Register, February, 1985, No, 350, eff, 3-1-85.
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Comm 20.21 Appeals of orders, determinations,
and for extension of time. (1) APPEAIS OF ORDERS AND
DETERMINATIONS BY A MUNICIPALITY EXERCISING JURISDICTION.
Appeals of an order or determination of a municipality exercising
jurisdiction under this code, including denials of application for
permits, shall be made in accordance with the procedure set out
in ch. 68, Stats., except as follows: .

(a) Appeals of final determinations by a municipality exercis-
ing jurisdiction. Appeals of final determination by municipalities
shall be made to the department after the procedures prescribed in
ch. 68, Stats., have been exhausted. All appeals to the department
shall be in writing stating the reason for the appeal. All appeals
shall be filed with the department within 10 business days of the
date the final determination is rendered under ch. 68, Stats. The
department shall render a written decision on all appeals within 60
business days of receipt of all calculations and documents neces-
sary to complete the review.

Note: Chapter 68, Stats., provides that municipalities may adopt alernate admin-
istrative appeal procedures that provide the same due process rights as ch. 68, Stats.

Municipalides having adopted such alternate procedures may follow those alternate
procedures.

{2) APPEALS OF ORDERS AND DETERMINATIONS BY THE DEPART-
MENT. Appeals of an order of the department made pursuant to the
provisions of this code, including denials of application for per-
mits, shall be in accordance with the procedure set outin s. 101.02
(6) () to (i) and (B), Stats. The department shall review and make
a determination on an appeal of an order or determination within
60 business days of receipt of all calculations and documents nec-
essary to complete the review.

{3) ExTENSIONS OF TIME. (a) The time for correction of cited
orders as set cut in 5. Comm 20.10 shall automatically be extended
in the event that an appeal of said orders is filed. The extension of
time shall extend to the termination of the appeal procedure and
for such additional time as the department or municipality
administering and enforcing this code may allow.

{(b) The department or municipality administering and enforc-
ing this code may grant additional reasonable time in which to
comply with a violation order.

{4) APPEALS OF SOIL EROSION CONTROL ORDERS BY A MUNICI-
PALITY FOR CESSATION OF WORK. (a) Appeals of orders for cessa-
tion of work issued under s. Comm 20.10 (1) (¢) may be made to
the authority issuing the cessation of work order. The authority
shall make a determination on such appeal within 3 business days.
Determination of appeals by a municipality may be conducted in
consultation with the department.

(b) Appeals of a final determination by a municipality on
cessation of work orders may be made to the department. The
department shall issue a final determination on the appeal within
3 business days after receipt of such appeal.

(c) If the issning authority determines the site to be compliant
with s. Comm 21.125, orders shall be rescinded and work may
cOmmence.

History: Cr Register, November, 1979, No. 287, eff. 6-1-80; am. {1) (a) and {2),
Register, February, 1985, No. 350, eff. 3-1-85; cr. (4), Register, September, 1992,
No. 441, eff. 12-1-92.

Comm 20.22 Penalties and violations. (1) Viora-
TIONS. No person shall construct or alter any dwelling in violation
of any of the provisions of this code.

(a) Injunction. When violations occur, the departient may
bring legal action to enjoin any violations.

(b) Ordinances. This code shall not affect the enforcement of
any ordinance or regulation, the violation of which occurred prior
to the effective date of this code.

(2) PeNALTEES. Pursuant to ss. 101.66 and 101.77, Stats., who-
ever violates this code shall forfeit to the state not less than 325 nor
more than $500 for each violation. Each day that the violation con-
tinues, after notice, shall constitute a separate offense.

Comm 20.24

(3) MUNICIPAL ENFORCEMENT. Any municipality which
administers and enforces this code may provide, by ordinance,
remedies and penalties for violation of that jurisdiction exercised
under s. 101.65, Stats. These remedies and penalties shall be in
addition to those which the state may impose under subs. (1) and

2).
( %[istory: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am_ (3), Register,
March, 1992, No, 435, eff, 4-1-92,

Subchapter IX—Adoption of Standards

Comm 20.24 Adoption of standards. Pursuant to s.
227.21 (2), Stats., the attorney general and the revisor of statutes
have consented to the incorporation by reference of the following
standards. Copies of the standards are on file in the offices of the
department, the secretary of state and the revisor of statutes. Cop-
ies may be purchased from the organizations listed.

(1) American Concrete Institute (ACI), P.O. Box 9094, Far-
mington Hills, Michigan 48333.

BUILDING CODE REQUIREMENTS FOR STRUCTURAL
CONCRETE, ACI 318-95.

(2) American Forest & Paper Association, 1111 19th Street
NW, Suite 800, Washington, D.C. 20036.

(a) NATIONAL DESIGN SPECIFICATION FOR WOOD
CONSTRUCTION, 1997 EDITION, INCLUDING 1997 SUP-
PLEMENT.

(b) THE PERMANENT WOOD FOUNDATION SYSTEM,
BASIC REQUIREMENTS, TECHNICAL REPORT NO. 7,
JANUARY, 1987, EXCEPT FOR SECTION 3.3.1.

(3) American Institute of Steel Construction (AISC), One E.
‘Wacker Drive, Suite 3100, Chicago, IL 60601. SPECIFICATION
FOR STRUCTURAL STEEL BUILDINGS, ALLOWABLE
STRESS DESIGN AND PLASTIC DESIGN, WITH COM-
MENTARY, JUNE 1, 1989.

(4) American Society for Testing and Materials (ASTM),
1916 Race Street, Philadelphia, Pennsylvania 19103.

(a) STANDARD SPECIFICATION FOR BUILDING BRICK
(SOLID MASONRY UNITS MADEFROM CLAY OR SHALE),
ASTM C 62-92C.

(b) STANDARD SPECIFICATION FOR HOLLOW LOAD-
BEARING CONCRETE MASONRY UNITS, ASTM C90-94A.

(c} STANDARD SPECIFICATION FOR FACING BRICK
(SOLID MASONRY UNITS MADEFROM CLAY OR SHALE),
ASTM C 216-94A.

(d) STANDARD SPECIFICATION FOR MORTAR FOR
UNIT MASONRY, ASTM C 270-94.

(e) TEST METHOD FOR STEADY STATE HEAT TRANS-
FER PROPERTIES OF HORIZONTAL PIPE INSULATION,
ASTM C 335-95.

{f) TEST METHOD FOR STEADY-STATE HEAT FLUX
MEASUREMENTS AND THERMAL TRANSMISSION
PROPERTIES BY MEANS OF THE HEAT FLOW METER
APPARATUS, ASTM C 518-91.

(g) STANDARD SPECIFICATION FOR HOLLOW BRICK
(HOLLOW MASONRY UNITS MADE FROM CLAY OR
SHALE), ASTM C 652-94.

(hy STANDARD SPECIFICATION FOR ASPHAIT
SHINGLES (ORGANIC FELT) SURFACED WITH MINERAL
GRANULES, ASTM D 225-86.

(iy STANDARD SPECIFICATION FOR ASPHALT-
SATURATED ORGANIC FELT USED IN ROOFING AND
WATER PROOFING, ASTM D 226-89.

()] STANDARD TEST METHOD FOR WIND-
RESISTANCE OF ASPHAIT SHINGLES (FAN-INDUCED
METHOD), ASTM D 3161-93.
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(k) STANDARD SPECIFICATION FOR ASPHALT
SHINGLES MADE FROM GLASS FELT AND SURFACED
WITH MINERAL GRANULES, ASTM D 3462-93A.

(L) STANDARD SPECIFICATION FOR ASPHALT-
SATURATED ORGANIC FELT SHINGLE UNDERLAYMENT
USED IN ROOFING, ASTM D 4869-88.

(m) TEST METHODS FOR WATER VAPOR TRANSMIS-
SION OF MATERIALS, PROCEDURE A, ASTM E 96-95.

(n) STANDARD TEST METHOD FOR FIRE TESTS OF
ROOF COVERINGS, ASTME 108-93.

(o) STANDARD TEST METHOD FOR THE RATE OF AIR
LEAKAGE THROUGH EXTERIOR WINDOWS, CURTAIN
WALLS AND DOORS UNDER SPECIFIED PRESSURE DIF-
FERENCES ACROSS THE SPECIMEN, ASTM E 283-91.

(p) TEST METHOD FOR DETERMINING ATR LEAKAGE
RATE BY FAN PRESSURIZATION, ASTM E 779-87.

(8) American Society of Heating, Refrigerating, and Air—con-
ditioning Engineers, Inc. (ASHRAE), 1791 Tullie Circle, N.E.,
Atlanta, Georgia 30329.

(a) ASHRAE HANDBOOXK, FUNDAMENTALS, 1997 EDI-
TION.

(b) ASHRAE HVAC APPLICATIONS HANDBOOXK, 1995.

(c) ASHRAE HANDBOOK HVAC SYSTEMS AND EQUIP-
MENT, 1996 EDITION.

(6) American Wood Preservers Association (AWPA), P.O.
Box 849, Stevensville, Maryland 21666.

(a) STANDARD FOR COAL TAR CREQSOTE FOR LAND
AND FRESH WATER AND MARINE (COASTAL WATER)
USE, P1/P13-91.

(b) STANDARD FOR CREOSOTE SOLUTIONS, P2-90.

(c) STANDARD FOR CREOSOTE-PETROLEUM OIL
SOLUTIONS, P3-67.

(d) STANDARDS FOR WATERBORNE PRESERVATIVES,
P5-93.

() STANDARDS FOR OIL-BORNE PRESERVATIVES,
Pg-93.

(f) STANDARDS FOR SOLVENTS AND FORMULA-
TIONS FOR ORGANIC PRESERVATIVE SYSTEMS, P9-92.

g) ALL TIMBER PRODUCTS—PRESERVATIVE TREAT-
MENT BY PRESSURE PROCESSES, C1-93,

(h) LUMBER, TIMBERS, BRIDGE TIES AND MINE
TIES—PRESERVATIVE TREATMENT BY PRESSURE PRO-
CESSES, C2-93.

(i} PILES—PRESERVATIVE TREATMENT BY PRES-
SURE PROCESSES, C3-93.

(i) POLES—PRESERVAITVE TREATMENT BY PRES-
SURE PROCESSES, C4-93.

(k) PLYWOOD-—PRESERVATIVE TREATMENT BY
PRESSURE PROCESSES, C9-93.

(L) STANDARD FOR PRESSURE TREATED MATERIAL
IN MARINE CONSTRUCTION, C18-92.

(m) LUMBER AND PLYWOOD FOR PERMANENT
WOOD FOUNDATIONS—PRESERVATIVE TREATMENT
BY PRESSURE PROCESSES, C23-93.
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(n) ROUND POLES AND POSTS USED IN BUILDING
CONSTRUCTION—PRESERVATIVE TREATMENT BY
PRESSURE PROCESSES, C23-92.

(o) SAWN TIMBER PILES USED FOR RESIDENTIAL
AND COMMERCIAL BUILDING, C24-93.

{p} STANDARD FOR PRESERVATIVE TREATMENT OF
STRUCTURAL GLUED LAMINATED MEMBERS AND
LAMINATIONS BEFORE GLUING OF SOUTHERN PINE,
COASTAL DOUGLAS FIR, HEMFIR AND WESTERN HEM-
LOCK BY PRESSURE PROCESSES, C28-91.

() STANDARD FOR THE CARE OF PRESERVATIVE-
TREATED WOOD PRODUCTS, M4-91.

(7) North American Insulation Manufacturers Association
(NAIMA), 44 Canal Canter Plaza, Suite 310, Alexandria, Virginia
22314. FIBROUS GLASS DUCT CONSTRUCTION STAN-
DARDS, THIRD EDITION, 1998.

(8) National Fenestration Rating Council, (NFRC), 962
Wayne Ave., Suite 750, Silver Spring, Maryland 29010. PROCE-
DURE FOR DETERMINING FENESTRATION PRODUCT
THERMAL PROPERTIES, NFRC 100, 1997,

(9) National Fire Protection Association, (NFPA), Battery-
march Park, Quincy, Massachusetts 02269. NATIONAYL FUEL
GAS CODE, NFPA 54-1996, PARTS 2, 3, AND 4.

{10) National Institute of Standards and Technology, U.S.
Department of Commerce, Washington, D.C. 20234, MODEL
DOCUMENTS FOR THE EVALUATION, APPROVAL, AND
INSPECTION OF MANUFACTURED BUILDINGS, NBS
BUILDING SCIENCE SERIES 87, JULY 1976.

(11) National Wood Window and Door Association,
(NWWDA), 1400 East Touhy Avenue, Suite 470, Des Plaines, IL
60018. VOLUNTARY SPECIFICATIONS FOR ALUMINUM,
VINYL (PVC) AND WOOD WINDOWS AND GLASS
DOORS, AAMA/NWWDA 101/1.5.2-97.

{12) Portland Cement Association, 5420 Old Orchard Road,
Skokie, Hlinois 60077. CONCRETE MASONRY HANDBOOK
FOR ARCHITECTS, ENGINEERS, BUILDERS, FIFTH EDI-

- TION, 1991.

{13) Sheet Metal and Air Conditioning Contractors National
Association, (SMACNA), Vienna, Virginia 22180.

(a) RESIDENTIAL COMFORT SYSTEM INSTALLATION
STANDARDS MANUAL, SEVENTH EDITION, 1998.

() HVAC DUCT CONSTRUCTION STANDARDS-
METAL AND FLEXIBLE, SECOND EDITION, 1995,
INCLUDING ADDENDUM NO. 1, NOVEMBER 1997.

(c) FIBROUS GLASS DUCT CONSTRUCTION STAN-
DARDS, SIXTH EDITION, 1992.

(14) Truss Plate Institute, Inc., (TPT), 583 D’Onofrio Drive,
Madison, Wisconsin 53719, NATIONAIL DESIGN STANDARD

-FOR METAL PLATE CONNECTED WOOD TRUSS

CONSTRUCTION, ANSI/TPI 1-1995.

History: Cr. Register, November, 1979, No. 287, eff. 6-1--80; am, (intro.) and (2),
cr. {2m) and {2n), r. and recr. (4), Register, February, 1985, No. 350, eff, 3-1-85;
renum. {(2m) to be {2k) and am., cz. (2m), Register, July, 1986, No, 367, eff. 1-1-87;
am, (intro.), (1), (2k) and (4), . (2n), cr. (2p), (2s) and (3m), Register, January, 1989,
No. 397, eff. 2—1-8%; am. (intre.), (13, (2}, (2k), (2m}, (2p), (25), (3m), (4), (5), c1. (6),
Register, March, 1992, No. 433, eff, 4-1-92; 1. and recr, Register, November, 1995,
No. 479, eff. 12-1-95; r. and recr., Register, January, 1999, No, 517, eff, 2-1-99,
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Note: Chapter Ind 21 was renumbered to be chapter Comm 21, Register, February, TABLE 21.02
1985, No. 350, eff, 3-1-85. Chapter ILHR 21 was renumbered chapter Comm :
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6. and 7., Stats., Register, January, 1999, No. 517.
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‘ Subchapter I —Scope Component ft.)
. . Floors ... .............oooiht 40
Comm 21.01 Scope. The provisions of this chapter shall
apply to the design and construction of all one— and 2—family ~ Garagefloors ...l 50
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History: Cr. Register, November, 1979, No. 287, off. 6-1-80. s .
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Comm 21.02 Loads and materials. Every dwelling
shall be designed and constructed in accordance with the require-
ments of this section.

(1) Dxsion LoaD. Every dwelling shall be designed and
constructed to support the actual dead load, live loads and wind
loads acting upon it without exceeding the allowable stresses of
the material.

(@) Dead loads. Every dwelling shall be designed and
constructed to support the acal weight of all components and
materials. Earth—sheltered dwellings shall be designed and
constructed to support the actual weight of all soil loads.

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

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 & horizontal plane.

(c) Wind loads. 1. Dwellings shall be designed and constructed
to withstand a horizontal and uplift pressure of 20 pounds per
square foot acting over the surface area.

2. Roof framing members spanning more than 6 feet mea-
sured from the outermost edge of the roof shall be permanently
fastened to the top plate of load bearing walls using engineered
clips, straps or hangers.

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

ered clips, straps or hangers.

Note: For information on toe-nailing, see the fastener schedule table in the appen-
dix.

(d) Fasteners. All building components shall be fasiened to
withstand the dead load, live load and wind load. Where the effect
of the dead load exceeds the wind load effect, the dwelling need
not be anchored to the foundation.

Note: See the Appendix for a schedule of fasteners that will be acceptable to the

department for compliance with this subsection. Other fastening methods may be
allowed if engineered nnder 5. Comm 21.02 (3).

Register, Jannary, 1999, No. 517
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(2) METHODS OF DESIGN. All dwellings shall be designed by

the method of structural analysis or the method of accepted prac-

tice specified in each part of

Note: Sce ch. NR 116, rules of the deparment of naniral resources, for special
requirements relating 1o buildings located in flood plain zones. Information regarding
the elevation of the regional flood may be cbtained from the local zoning official.

this code.

(3) STRUCTURAL ANALYSIS STANDARDS.
shall conform to the following nationally recognized standards.

Register, January, 1999, No. 517

(a) Wood. 1. Except as provided in subd. 1. a. and b., structaral

lumber, glue-laminated timber, timber pilings and fastenings

shall be designed in accordance with the “National Design Speci-

Structural analysis

fication for Wood Construction” and the “Design Values for Wood
Construction,” a supplement to the National Design Specification
for Wood Construction.
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a. Sectjon 2.2.5.3. The cumulative effects of short—time
loads, such as snow, shall be considered in determining duration
of load. For snow load, no greater duration of load factor than 1.15
shall be used.

b. Section 4.1.7. The provisions of this section shall also
apply to reused lumber. Reused lumber shall be considered to
have a duration of load factor of 0.90.

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

Note: The department will accept designs and installations in conformance with
the following: (1) “Plywood Design Specification” including Sepplement No. 1,
“Design and Fabrication of Plywood Curved Panels”; Supplement No. 2, “Design
and Fabrication of Plywood—Lumber Beams™; Supplement No, 3,"Design and Fab-
ricaton of Plywood Stressed—Skir Panels”; Supplement No. 4, “Design and Fabrica-
ton of Plyweod Sandwich Panels™; and Supplement No. 5, “Design and Fabrication
of All-Plywood Bearns™; (2) “Plywood Diapbragm Construction™; (3} Laboratory
Repart 121, “Plywood Folded Plate Design and Details”; and (4) Laboratory Report
93, “Load-Bearing Plywood Sandwich Panels”; (above publications available from
the American Plywood Association, P.O. Box 11700, Tacoma, Washington $8411);
(5) Design Guide HP-8G~71, “Structural Design Guide for Hardwood Plywood™
(available from the Hardwood Plywood Mannfacturers Association, 2310 S. Walter
Reed Drive, Arlington, Virginia 22206); (6) U.S. Product $tandard PS 1-83 for Sofs-
wood Plywood Constraction and Industrial (available frorm Superintendent of Docu-
ments, U.8. Govermment Printing Office, Washington, D.C. 20402); (7) TPI-85,
“Design Specificardion for Metal Plate Connected Wood “Trusses” (available from
Tmiss Plate Instimate, Inc., 583 D' Onofiio Dr, Madison, Wisconsin 5371%); (8}
“Wood Stuctural Design Data,” 1988 editdon (available from Nationzl Forest Prod-
uets Association, 1250 Connecticut Ave. NW, Washington, D.C. 20036).

Note: The department will accept plywood treated in accordance with the stan-
dards of the American Wood Preservers Associzion.

3. Engineered wood products shall be used in accordance
with structural analysis or with load tables supplied by the
manufacturer, provided those tables were developed using struc-

‘tural analysis or load testing.

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

() Concrete. Plain, reinforced or prestressed concrete
construction shall conform to the following standards:

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

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

(d} Masonry. The design and construction of masonry shall
conform to the provisions of the Concrete Masonry Handbook for
Architects, Engineers, Builders as adopted under s. Comm 20.24

12).
( H.gstnry: Cr. Register, November, 1979, No. 287, eff. 6-1-80; 1. and recr. (3) (a),
am. {3} (c) and Table 21.02, cr. (3) {c) 2., Register, Febroary, 1985, No. 350, eff.
3-1-85; <. (3) (a) 3., am. (3) (b), rezum. (3) (&) 1o be (3} (), and am., Register,

November, 1995, No. 479, eff. 12~1-95; renum. and am. (1) (¢) to be (1) {¢) 1., ¢z
(1) () 2, and 3., am. (3) (d), Register, January, 1999, No. 517, eff. 2-1-99.

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

{1) ExaTs FROM THE FIRST FLOOR. Every dwelling unit shall be
provided with at least 2 exits from the first floor. One of the exits
shall discharge to grade. The second exit may discharge to an out-
side balcony or discharge to grade or discharge into an attached
garage provided with an exit door which discharges to grade. An
overhead garage door may not be used as an exit door. The 2
Tequired exits from the first floor shall be located as far apart as
practical.

Note: Although not arequirement, the departmentrecommends thatthe 2 required

exits from the first floor be placed at least as far apart as half the length of the longest
diagonal of the first floor. See appendix for exampies.

(2) Ex1Ts FROM THE SECOND FLOOR. {a) At least 2 exits shall
be provided from the second fioor. One of the exits shall be a stair-
way or ramp and lead to the first floor or discharge to grade. The
second exit may be via a stairway or ramp which discharges to
grade or may discharge to a balcorny which complies with sub.
(10).

Comm 21.03

(b) Except as provided in par. (¢}, windows which comply with
sub. (6m) may be provided in each second floor bedroom in lieu
of the second exit from the floor.

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

(3) EXITs ABGVE THE SECOND FLOOR. Al least 2 exits shall be
provided for each habitable floor above the second floor. The exits
shall be located such that in case any exit is blocked some other
exit will still be accessible to the second floor. The exits shall be
stairways or ramps that lead to the second floor or discharge to
grade.

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

(b) Atleast one stairway or ladder exit shall be provided to the
floor below for a loft, 400 square feet or less, in area.

(5) ExrTs FROM BASEMENTS. (a) Basements which are not used
for sleeping shall be provided with at least one exit. The exit shall
be a stairway or ramp which leads to the floor level above or dis-
charges to grade.

(b) Basements which include spaces used for sleeping shall be
provided with at least 2 exits. The 2 exits shall not be accessed by
the same stairway or ramp and shall be located as far apart as prac-
tical. One exit shall be a stairway or ramp which leads to grade or
a door located at the basement level which leads to grade via an
exterior stairs. The second exit may be via a stairway or ramp
which leads to the floor level above the basement. Windows
which comply with sub. (6m) may be provided in each basement
bedroom in lien of the second exit from the basement.

{6) ExaTs FROM GROUND FLOORS. (a) Ground floors which are
not used for sleeping shall be provided with at least one exit. The
exit may be a swing door or a sliding glass door which discharges
directly to grade or may be via a stairway which leads to the first
floor.

(b) Ground floors which include spaces used for sleeping shall
be provided with at least 2 exits. The 2 exits shall not be accessed
by the same stairway or ramp and shall be located as far apart as
practical. One exit shall discharge to grade. The second exit may
be via a stairway or ramp which leads to the first floor. Windows
which comply with sub. (6m) may be provided in each ground
floor bedroom in lieu of the second exit from the ground floor.

{(6m) WINDOWS USED FOR EXITING. Windows which are
installed for exit purposes shall comply with the requirements of
this subsection.

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

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

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

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

(d) The sill height shall not be more than 46 inches above the
floor or the top of a permanent platform, with or without steps,
installed below the window. The platform and steps, if provided,
shall be as wide as the actual egress opening and have a minimum
tread depth of 9 inches and maximum riser height of 8 inches.

(e} If a window which is provided as an exit is located below
grade, then an areaway shall be provided. The width of the area-
way shall be atleast equal to the width of the exit window. The bot-
tom of the areaway shall not be more than 46 inches below grade.
The areaway shall be a minimum of 3 feet measured perpendicular

Regisier, January, 1999, Na. 517
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from the wall. The areaway shall be constructed to prevent rainfall
flowing into the areaway from entering the dwelling.

(7) DOORS USED FOR EXITING. One of the required exit doors
from a dwelling unit shall be a swing type door at least 3 feet wide
by 6 feet & inches high. All other required exterfor exit doors shall
be at least 2 feet 8 inches wide by 6 feet 4 inches high. Where
double doors are provided as a required exit, the width of each
door leaf shall be at least 2 feet 6 inches and the doors shall not
have an intermediate mullion.

(8) INTERIOR CIRCULATION, All passageway doors or openings
to at least 50% of the bedrooms, at least one full bathroom, and the
common-use areas such as kitchens, dining rooms, living rooms,
basements, garages and family rooms shall be at least 2 feet 8
inches wide or provide a net clear opening of 30 inches and shall
be 6 feet § inches high.

(9) Harrways., Hallways shall be at least 3 feet in width
except that door hardware, finish trim and heating registers may
infringe upon this dimension.

(10) BaLconies. (a) Balconies shall be made of concrete,
metal or wood which is treated, protected or naturally decay—re-
sistive in accordance with s. Comm 21.10.

(b) Balconies shall be provided with guardrails in accordance
with s. Comm 21.04 (2).

(c) Balconies which are required for exit purposes shall also
comply with all of the following requirements:
1. The balcony guardrail shall terminate no more than 46
inches above the floor level of the balcony.

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

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

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

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

- History: Cr.Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85; emerg. am, (1) (b}, (2) and (5) (b} 2., eff.
5-7-85; 1. (1) (b), reaum. {I) {a) to be (1), am. (2), {7} and (), 1, and recr, {5) to (6),
cr. (6m) and (10} to (12), Register, January, 1989, No. 397, eff, 2-1-89; am. (3) and
(7}, r. and reer. (10) and (11), Register, March, 1992, No. 435, eff. 4-1-92; am. (8),
r. and recr. {10} (a), Register, November, 1995, No. 479, eff. 12-1-95; am. (6m) (b)
1. and 2, . (6m) (b) 3., Register, January, 1999, No. 517, eff. 2-1-99,

Comm 21.04 Stairs and elevaied areas. Every interior
and exterior stairs, including tub access steps but excluding nonre-
quired basement stairs which lead directly to the building exterior
and stairs leading to attics or crawl spaces, shall conform to the
requirements of this section.

{1) STAR DETAILS. (a) Width. Stairs shall measure at least 36
inches in width. Handrails and associated trim may project no
more than 4 1/ inches into the required width at each side of the
stairs.

(b) Headroom. Stairs shall be provided with a minimum head-
room clearance of 76 inches. The clearance shall be measured ver-
tically from a line parallel to the nosing of the treads to the ceiling
or soffit directly above that line.

(c) Treads and risers. 1. Except as provided in pars. (d) and
(e) for spiral stairs and winders, risers may not exceed 8 inches in
height measured vertically from tread to tread. Treads shall be at
Ieast 9 inches wide measured horizontally from nosing to nosing.

2. Within individual stairways, tread widths and riser heights
may vary in uniformity by a maximum of 3/16 inch. Variations
in uniformity may not cause either dimension in subd. 1. to be
exceeded.

Register, January, 1999, No, 517
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(d) Winders. Winder steps may be used provided the length of
the tread is at least 36 inches and the width of the tread is at least
7 inches measured at a point 12 inches from the narrow end. The
riser height shall be uniform and may not exceed § inches mea-
sured vertically from tread to tread.

(e) Spiral stairs. Spiral stairs may be used as exit stairs. The
tread shall measure at least 26 inches from the outer edge of the
supporting column to the inner edge of the handrail and at least 7
inches in width from nosing to nosing at a point 12 inches from the
narrow end of the tread. The riser height shall be uniform and may
not exceed 91/» inches.

(2) HANDRAILS AND GUARDRAILS. (a) General. Stairs with
more than 3 risers shall be provided with at least one handrail for
the full length of the stairs. Handrails or guardrails shall be pro-
vided on all open sides of stairs consisting of more than 3 risers
and on all open sides of areas that are elevated more than 24 inches
above the floor or exterior grade. Handrails and guardrails shall
be constructed to prevent the through—passage of a sphere with a
diameter of 6 inches or larger. Handrails and guardrails shall be
designed and constructed to withstand a 200 pound load applied
in any direction. Exterior handrails and guardrails shall be
constructed of metal, decay resistant or pressure—treated wood, or
shall be protected from the weather.

(b) Handrails. 1. Height. Handrails shall be located at least
30 inches, but no more than 38 inches above the nosing of the
treads. Measurement shall be taken from the hard structural sur-
face beneath any finish material to the top of the rail. Variations
in unifermity are allowed only when a rail contacts a wall or newel
post or where a turnout or volute is provided at the bottom step.

2. Clearance. The clearance between a handrail and the wall
surface shall be at least 11/; inches.

3. Winders. Handrails on winder steps shall be placed on the
side where the treads are wider.

4. Projection. Handrails and associated trim may project into
the required width of stairs and landings 2 maxinum of 41/, inches
on each side.

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

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

b. Handrails with a rectangular cross sectional gripping sur-
face shall have a maximum perimeter of 61/; inches with a maxi-
mum cross sectional dimension of 27/5 inches.

c. Handrails with other cross sections shall have a maximum
cross sectional dimension of the gripping surface of 27/g inches
with a maximum linear gripping surface measurement of 6 1/4
inches and a minimum linear gripping surface of 4 inches.

Note: See appendix for further information on handrail measurement,

6. Continuity. Handrails shall be continuous for the entire

length of the stairs except in any one of the following cases:

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

b. A handrail may have newel posts.

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

(¢) Guardrails. 1. Application. All openings between floors,
and open sides of landings, platforms, balconies or porches that
are more than 24 inches above grade or a floor shall be protected
with guardrails.
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2. Height. Guardrails shall be located at least 36 inches above
the floor. Measurement shall be taken from the hard structural sur-
face beneath any finish materal to the top of the rail.

(3) LaNDINGS. (@) Intermediate landings. A level intermedi-
ate landing shall be provided for any stairs with a height of 12 feet
or more. Intermediate landings shall be atleast as wide as the stairs
and shall measure at Jeast 3 feet in the direction of travel. For
curved or semicircular landings, the radius of the landing shall be
at least equal to the width of the stairs.

(b) Landings at the top and base of stairs. A level landing shall
be provided at the top and base of every stairs. The landing shall
be at least as wide as the stairs and shall measure at least 3 feet in
the direction of travel.

{¢) Doors at landings. Except as provided in subds. 1. to 4,
level landings shall be provided on each side of any door located
at the top or base of a stairs, regardless of the direction of swing.
In the following exceptions, stairways to attached garages or
porches are considered interior stairs:

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

2. A landing is not required between the door and the top of
an interior stairs of 1 or 2 risers regardless of the direction of
swing.

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

4. The exterior landing, platform or sidewalk at an exterior
doorway shall be located a maximum of 8 inches below the inte-
rior floor elevation. The landing, platform or sidewalk shall have
a length at least equal to the width of the door.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; 1. and recr. Register,
Febmary 1985 No. 350, eff. 3-1-85; am. (intro.), r. and recr. (3) (c), renum. (3) )
to Comm 21, 042 Register, Yarmary, 1989, No. 397, eff. 2-1-89; r, and recr. (intro.)
and (3} {c), am. (1) (a}, (2} (a) and {c) 2. and (3) (), cr. (2} (c) 6., March, 1992, No.
435, eff. 4-1-92; ¢ and recr,, Register, November, 1995, No. 479, eff. 12-1 —95; am.
(1) {c} 1. and (d), renum. (2) (intro.) to {b} 10 be (2) (2) to (c) and am. {(a), r. (2) (b)
(intre.), Register, February, 1997, No. 494, eff. 3-1-97,; reprimed to restore dropped
copy, Register, March, 1997, No. 495.

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

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

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

TABLE 21.042
Pitch of Ladder
Angle to Horizontal Maximum rise Mininzume Tread
{degrees) (inches) (inches)
41610484 8 9
greater than 48.4 to 55.0 9 8
greater than 55.0to 61.4 10 7
greater than 61,4 1o 67.4 11 3
greater than 67.4 10 71.6 12 5
greater than 71.6 to 75.9 12 4
greater than 75.9 to 80.5 12 3
greater than 80.5 1o 90 12 2

(b) Rungs may only be used for Jadders with a pitch range of
75°1090°. Rungs shall be at least 1 inch in diameter for metal lad-
ders and 1%/, inch for wood ladders. All umgs shall be uniform in
dimension. .

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

(4) WiDTH. The width of the ladder shall be a minimum of 20

" inches wide and a maximum of 30 inches wide.

(5) HanDrRATIS. (a) Handrails shall be required for ladders

with pitches less than 65°.
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(b) Handrails shall be located so the top of the handrail is at
Ieast 30 inches, but not more than 38 inches, above the nosing of
the treads.

(c) Openhandrails shall be provided with intermediate rails or
an ornamental pattern such that a sphere with a diameter of 6
inches or larger cannot pass through.

{d) The clearance between the handrail and the wall surface
shall be at least 11/, inches.

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

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

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

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

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

Hig;tory: Renum. from Comm 21.04 (3} (f), cr. (intro.), Register, January, 1985,

No. 397, eff. 2-1-8%; am. (6) (b), Register, November, 1995, No. 479, eff. 12-1-95;
am. (5} (b) and {c), Register, January, 1999, No. 517, eff. 2-1-99.

Comm 21.045 Ramps. Every extetior or interior ramp
which leads to or from a required exit shall comply with the
requirements of this section.

(1) SLore. Ramps shall not have a gradient greater than 1 in

- & or one foot of rise in 8 feet of run. Walkways with gradients less

than 1 in 20 or one foot of rise in 20 feet of run are not considered
to be ramps.

(2} SURFACE AND WIDTH. Ramps shall have a slip resistant sur-
face and shall have a minitum width of 36 inches measured
between handrails.

(3) HanNprams. Handrails shall be provided on all open sides
of ramps. Every ramp that overcomes a change in elevation of
more than & inches shall be provided with at least one handrail.

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

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

(c) Open-sided ramps shall have the area below the handrail
protected by interrediate rails or an ornamental pattern to prevent
the passage of a sphere with a diameter of 6 inches or larger.

(d) The clear space between the handrail and any adjoining
wall shall be at least 11/ inches.

(4) LANDINGS. A level landing shall be provided at the top, at
the foot and at any change in direction of the ramp. The landing
shall be at least as wide as the ramp and shall measure at least 3
feet in the direction of travel.

History: Cr. Register, January, 1989, No. 397, eff. 2-1-8%; am. (3) (intro.), Regis-

ter, March, 1992, No, 435, eff, 4-1-92; am. (3) (¢), Register, November, 1595, No.
479, eff. 12-1-95; am. {3) (b), Register, Jannary, 1999, No. 517, eff. 2-1-99.

Comm 21.05 Light and ventilation. (1) NaturaL
LIGHT. Allhabitable rooms shall be provided with natural light by
means of glazed openings. The area of the glazed openings shall
be at least 8% of the net floor area, except under the following cir-
cumstances:

(a) Exception. Habitable rooms, other than bedrooms, located
in basements need not be provided with natural light.

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

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

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

(3) ATTiC VENTILATION. Ventilation above the ceiling or attic
insulation shall be provided as specified in s. Comm 22.08 (1).

(4) CRAWL SPACE VENTILATION. (a) General. Unheated crawl
spaces shall be ventilated in accordance with s. Comm 22.08 (2).

(b) Vapor retarder. 1. Crawl spaces shall be provided with a
vapor retarder that has a transmission rate of 0.1 perm or less.

2. All decayable organic material, including topsoil, shall be
removed from c¢rawl space floors prior to placing the vapor
retarder. ’

(5) SAFETY GLASS. Except as provided in par. (g), glazing shall
consist of safety glass meeting the requirements of ANSIZ 97.1
when installed in any of the following locations:

(a) In any sidelight adjacent to a door where the nearest point
in within 2 feet of the door.

(b) In a wall that comprises part of & tub or shower enclosure
where the glazing is within 5 feet vertically of the lowest drain

. inlet.

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

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

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

Note: The 1.8, Consumer Product Safety Commission requires safety glass for
glazing ininternal and external doors, including storm doors and patio doors, as well
as for the tub or shower enclosures themselves. These federal rules, contained in 15
CFR, subchapter B, past 1201, apply in addition to any state rules or statutes.

History: Cr. Register, November, 1979, No. 287, eff. 6~1-80; r. and recr. (1) and
(2), Register, Fe , 1985, No. 350, eff. 3-1-85; r. and recr. (3) and (4), Register,
Fuly, 1986, No. 367, eff. 1-1-87; am. (4), Register, January, 1989, No. 397, eff.
2-1-89; am. (2} (a), (4) and (5), Register, March, 1992, No. 433, eff. 4-1-92; am. (2}
(a), Register, November, 1995, No. 479, eff. 12-1-95; am. (3), r. and recy. (4} and
(5), Register, January, 1999, No. 517, eff. 2-1-99,

Comm21.06 Ceiling height. All habitable rooms, kitch-
ens, hallways, bathrooms and corridors shall have a ceiling height
of at least 7 feet. Habitable rooms may have ceiling heights of less
than 7 feet provided at least 50% of the room’s floor area has a ceil-
ing height of atleast 7 feet. Beams and girders or other projections
shall not project more than 8 inches below the required ceiling
height.

History: Cr. Register, November, 1979, No, 287, eff. 6-1-80: r. and recr. Register,
February, 19835, No. 350, eff. 3-1-85.

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

Register, January, 1999, No. 517
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{2) CrawL spaces. Crawl spaces with 18 inches of clearance
or more between the crawl space floor and the underside of the
house floor joist framing shall be provided with an access opening
of at least 14 by 24 inches.

Note: Access toplumbing or electrical systems tmay be required under chs. Comm
52-87, Plumbing Cede or ch. Comm 16, Electrical Code, Volume 2.

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

Comm 21.08 Firestopping, draftstopping and fire
separation. (1) FIRESTOPPING LOCATIONS. Firestopping shall be
provided in the following locations:

(a) In compcealed spaces of walls and partitions, including
furred spaces, at the ceiling and floor levels;

(b) At all interconnections between concealed vertical and
horizontal spaces such as occur at soffits, drop ceilings and cove
ceilings; and

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

{1m) EQUIVALENT FIRESTOPPING REQUIREMENTS FOR ENVELOPE
DWELLINGS. Firestopping for envelope—type dwellings shall com-
ply with. this subsection.

(a) Vertical walls which form any air passageway shall be lined
with gypsum wallboard or other material to provide a 15 minute
thermal barrier.

(b) At least 3 smoke detectors shall be placed in the air pas-
sageways. A smoke detector shall be placed in the ceiling pas-
sageway and in 2 opposite walls or the smoke detectors shall be
placed as far apart as practical. The smoke detectors shall be a
hardwired type. The alarm of the detector shall be audible in the
occupied areas of the dwelling, when actuated.

Note: Also see s. Comm 23.08 (10), Air Passageways of Envelope Dwellings.

(2) FIRESTOPPING MATERIALS. Firestopping shall consist of
2-inches nominal lumber or 2 thicknesses of one—inch nominal
lumber or one thickness of 23/32-inch plywood with joints
backed by 23/32-inch plywood. Oriented strand board, particle
board and waferboard may be used in place of plywood. Gypsum
wallboard or other noncorabustible material may also be used for
firestopping. Noncombustible mineral-based insulation may be
used where the least dimension of the opening to be firestopped
does not exceed 4 inches.

Note: Any nonrigid material used as firestopping, such as batt insulation, must
completely fill the opening and be dghtly packed to maintain a permanent installa-
ton.

(3) DRAFTSTOPPING LOCATIONS. Draftstopping shall be pro-
vided in the following locations:

(a) In the attic, mansard, overhang or other concealed roof
space above and in line with the tenant separation when tenant
sepatation walls do not extend to the roof sheathing above. Where
flat roofs with solid joist construction are used, draftstopping over
tenant separation walls is not required; and

(b) Atopenings around vents, pipes, ducts, chimneys and fire-
places at ceiling and floor levels.

(4) DRAFTSTOPPING MATERIALS. Draftstopping shall not be
less than l/o—inch gypsum board, 3/g—inch plywood or other
approved noncombustible materials. Noncombustible mineral—
based insulation may be used where the least dimension of the
opening to be draftstopped does notexceed 4 inches. Metallic fire-
stops shall be used for metal vents and chimneys.

(5) FRE SEPARATION. Dwelling units shall be separated from
garage spaces, accessory buildings and other dwelling units in
accordance with Table 21.08 and the following requirements: ¥
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TABLE 21.08

Distance

Between Fire Rated
Between Dwelling And: Objects! Construction? 5
Detached garage or accessory  Less than § feet  3/4—hour wall?
building on same property 1/3~hour door or window?
Another dwelling on same Less than § feet  3/4-hour wailt
property 13-hour door or window?
Detached garage, accessory 5t 10 feet 3/4-hour wall?
building, or other dwelling on Ne requirement on open-
same property ings
Detached garage, accessory More than 10 No requirements
building, or other dwelling on  feet
SAme property
Property Lines Less than 3 feet  3/4—hour wall

1/3-hour door or window

Property Lines 3 feet or more No Requirements

1Distance shall be measured perpendicular from wall 1o wall or property line,
ignoring overhangs.

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

3 Fire rated construction may be in either facing wall.

¢ Fire rated construction shall be in both facing walls.

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

(a) Antached garages. 1. The walls and ceiling between an
attached garage and any portion of the dwelling, including attic or
soffit areas, shall be 3/4 hour fire—resistive construction or shall
be constructed as specified in any of the following:

a. One layer of 5/8 —inch Type X gypsum drywall shall be used
on the garage side of the separation wall or ceiling.

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

c. Two layers of Ya—inch gypsum drywall shall be used on the
garage side of the separation wall or ceiling.

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

a. Joints shall be taped or sealed.

b. Joints shall be fitted so that the gap is no more than
1/20—inch with joints backed by either solid wood or another layer
of drywall such that the joints are staggered.

Note: 1/20~inch is approximately the thickness of a U.S. dime.

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

4. Adjoining garage units are not required to be separated
from each other.

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

{c) Doors. The door and frame assembly between the dwelling
unit and an attached garage shall be labeled by an independent
testing agency as having a minimum fire—Tesistive rating of 20
minutes. The test to determine the 20—minute rating is notrequired
to include the hose stream portion of the test.

(d) Other openings. 1. Access openings in fire separation walls
or ceilings shall maintain the required separation and shall have
any drywall edges protected from physical damage.

2. The cover or door of the access opening shall be perma-
nently installed with hardware that will maintain it in the closed
position when not in use.

{6) LIVING UNIT SEPARATION. (&) General. In 2-family dwell-
ings, living units shall be separated from each other, from com-
mon use areas, from shared attics, and from exit access corridors.
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(b) Doors. Any doorinstalled in the living unit separation shall
have the door and frame assembly labeled by an independent test-
ing agency as having a minimum fire—resistive rating of 20 min-
utes. The test to determine the 20—minute rating is not required to
include the hose stream portion of the test.

(c) Walls. Walls in the living unit separation shall be protected
by not less than one layer of Y2—inch gypsum wallboard or equiva-
lent on each side of the wall with joints in compliance with sub.
(5) (@) 2.

(d) Floors and ceilings. A fire protective membrane of one
layer of 5/8-inch Type X gypsum wallboard with joints in com-
pliance with sub. (5) (a) 2., shall be provided on the ceiling
beneath the floor construction that provides the separation.

{7) PENETRATIONS. (a) Ducts. 1. Except as allowed under subd.
2., all heating and ventilating ducts that penetrate a required sepa-
ratton shall be protected with a listed fire damper with a rating of
at least 90 minutes.

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

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

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

(b) Electrical and plumbing components. Penetrations of a
required separation by electrical and plumbing components shall
be firmly packed with noncombustible material or shall be pro-
tected with alisted through—penetration firestop system with a rat-
ing of at least one hour.

History: Cr. Register, November, 1979, No, 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85; cr. (1m), am. (2), (5) (c) and Table, Register,
January, 1989, No. 397, eff, 2-1-8%; am_ (2), (4) and {5) (a) (intro.), renuwm. (5) (b)
and {¢) to be (5) (¢) and (d) and am. {5) {d), cr. (5) (b) and (¢}, (6), Register, Marckh,
1992, No. 435, eff. 4-1-92; x. (3) (a}, (5) (d), renum. (3) {(b) and (), {5) (&) to be (3)
(2) and (B), {5) (d), am. (3) (a) (inro.}, (6), cr. (6) (c) to (e), Register, November, 1995,
No. 479, eff. 12-1-95; . and recr. (5) ang (6) (b), am. (6) {c) and (d), &. (6) () and
cr. (7), Register, January, 1999, No. 517, eff. 2-1-99,

Comm 21.09 Smoke detectors. (1) Listed and Iabeled
smoke detectors shall be installed and maintained in accordance
with ss. 101.645 (3) and 101.745 (4), Stats., and the specifications
of the manufacturers of the detectors in each dwelling unit the ini-
tial construction of which was commenced on or after the effec-
tive date of this code, June 1, 1980.

Note: Section 50.035 (2), Stats., requires the installation of a complete low volt-
age, interconnected or radio-transmitting smoke detection system in all community—
based residential facilities including those having 8 or fewer beds.

Note: Section 101.645 (3), Stats., requires the owner of a dwelling to install a func-
tional smoke detector in the baseroent of the dwelling and on each floor level except
the attic or storage area of each dwelling unit. The occupant of such a dwelling unit
shall maintain any smoke detector in that unit, except that if any occupant whe is aot
the owner, or any state, county, city, village or town officer, agent or employe charged
under statute or municipal ordinzanee witk powers or duties involving inspection of
real or personal property, gives written notice to the owner that the smoke detector
is not fancticnal the owner shall provide, within 3 days after receipt of that notice,
any maintenance necessary to make that smoke detector functional.

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

(2) For floor levels containing a sleeping area, the detector
shall be installed adjacent to the sleeping area. If a floor level con-
tains 2 or more sleeping areas remote from each other, each sleep-
ing area shall be provided with an adjacent smoke detector.

(3) Smoke detectors requrired by this section shall be continu-
ously powered by the house electrical service, and shall be inter-
connected so that activation of one detector will cause activation
of all detectors.

{4) For family living units with one or more communicating
split levels or open adjacent levels with less than one full story
separation between levels, one smoke detector on the upper level
shall suffice for an adjacent lower level, including basements.
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Where there is an intervening door between ope level and the adja-
cent lower level, smoke detectors shall be installed on each level.

History: Cr. Register, November, 1979, No. 287, eff. 6--1-80; 1. and recr. Register,
February, 1985, No. 350, off. 3-1-85; r. and recr. Register, April, 1990, No, 412, eff.
5-1-80; renum. to be (1), cr. {2) and (3), Register, March, 1992, No. 433, eff. 4-1-92;
lieznum.g(Z) and {3) to be {3) and (4), cr. (2), Register, November, 1995, No. 479, eff.

-1-93,

Comm 21.10 Protection against decay and ter-
mites. (1) GENERAL. Except as provided in sub. {2), wood used
in the following Jocations shall be either pressure treated with pre-
servative or be a naturally durable, decay resistant species of lum-
ber. Wood that is not pressure treated with preservative shall be
protected against termites unless naturally termite resistant.

(a) Wood floor joists that span directly above and within 18
inches of earth or wood girders that span direcily above and within
12 inches of earth;

(b) Sills and rim joists which are less than 8 inches above
exposed earth, and rest on concrete or masonry walls or concrete
floors;

(c) Ends of wood girders entering masonry or concrete walls
and having clearances of less than /7 inch on the tops, sides and
ends;

(d) Wood siding having z clearance of less than 6 inches from
the earth;

(e} Wood embedded in earth;

(f) Bottom plates of load bearing walls on slab floors of base-
ments and garages; and

(2) Wood columns in direct contact with masonry, concrete or
earth unless supported by a structural pedestal or plinth block at
least 3 inches above the floor.

(2) ExceprioN. Wood used in basements as furring or finish
material or in nonbearing walls need not comply with this section.

{3) IDENTIFICATION. (a) All pressure—treated wood and ply-
wood shall be identified by a quatity mark or certificate of inspec-
tion of an approved inspection agency which maintains continued
supervision, testing and inspection over the quality of the product
in accordance with the adopted standards of the American Wood
Preservers Association.

(b) Pressure-ireated wood nsed below grade in foundations
shall be labeled to show conformance with AWPA C-22 “Lumber
and Plywood for Permanent Wood Foundations — Preservative
Treatment by Pressure Processes” and labeled by an inspection
agency accredited by the American Lumber Standards Commit-
tee.

Note: Heartwood of redwood, cypress, black walnut, catalpa, chestzut, sage
orange, red mulberry, white oak, or cedar hamber are considered by the department
to be naturally decay-resistant. Heartwood of bald cypress, redwood, and eastern red
cedar are considered by the department to be naturally termite resistant.

History: Cr.Register, November, 1979, No, 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No, 350, eff. 3-1-85: are. (1) (b} and (3), Register, January, 1989,
No. 397, eff. 2-1-89; r. and recr, (1) (intre.) and (b), am. (1) (f), renum. (3) {intro.)
to be (3} {2), cr. (3) {b), Register, March, 1992, No. 435, eff, 4-1-92; am. (1) (2), (&),
(3}, cr. (1) (g}, Register, November, 1995, No. 479, eff. 12-1-95.

Comm 21.11 Foam plastic insulation. Foam plastic
insulation shall have a flame-spread rating of not more than 75
and a smoke—developed rating of not more than 450.

Note: The department will accept foam plastic insulation tested in accordance
with ASTM E-84.

(1) THERMAL BARRIERS. Foam plastic insulation shall be pro-
tected in accordance with this subsection. One half—inch gypsum
wallboard, 19/32-inch plywood, oriented strand board, particle
board or waferboard, or nominal one—inch tongue and groove or
lap—jointed sawn lumber are acceptable as 15-minute thermal
barrier materials.

(a) Walls and ceilings. Foam plastic insulation may be used
within the stud space of a wood frame wall, or on the inside surface
of a wall or ceiling if the foam plastic insulation is fully protected
by a 15—-minute thermal barrier.
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(b) Masonry or concrete components. Foam plastics may be
used within the cavity of a masonry wall, in cores of masonry
units, or under a masonry or concrete floor system where the inte-
rior of the dwelling is separated from the foam plastic insulation
by a minimurmn one—inch thickness of masonry or concrete or other
approved 15—minute thermal barrier materials.

(c) Roofs. Roof coverings may be applied over foam plastic
insulation where the interior of the dwelling is separated from the
foam plastic insulation by plywood sheathing, oriented strand
board, particle board or waferboard at least 15/32—inch in thick-
ness, or other approved 15-minute thermal barrier materials.

(d) Doors. Foam plastic insulation having a flame—spread rat-
ing of 75 or less may be used in doors when the door facing is of
metal having a minimum thickness of 0.032-inch aluminum or
No. 26 gauge sheet metal. Overhead garage doors using foam
Pplastic insulation do not require a thermal barrier or metal cover-
ing.

(2) SpECTFIC APPROVAL. Foam plastic insulation not mesting
the requirements of this section may be approved by the depart-
ment as specified under s. Comm 20.18. Approval will be based
upon diversified tests which evaluate materials or assemblies rep-
resentative of actual end use applications.

Note: Approved diversified tests may include ASTM E-84 (tunnel test), ASTM
E~119 firetest, full-scale corner test, enclosed room comner test and ignition tempera-
ture test.

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; am. (1) (b), Regis-
ter, January, 1989, No. 397, eff. 2-1-89; r. and recr. (1) {intro.), am. (1) {a), renum.
(1) (b} and (c) to be {I) () and (d) and am. (1) (¢), cr. (1) (b), Register, March, 1992,
No. 433, eff. 4-1-92; am. (1) (d), (2}, Register, November, 1995, No., 479, eff.
12-1-95.

Subchapter III —Excavations

Comm21.12 Grade. The grade shall slope away from the
dwelling to provide drainage away from the dwelling.
History: Cr. Register, November, 1979, No, 287, eff. 6-1-80.

Comm 21.125 Erosion control procedures. (1} Per-
FORMANCE STANDARDS. (a) General. Perimeter erosion control
measures shall be placed within 24 hours after beginning the exca-
vating. Erosion control measures shall be placed along down-
slope areas and along sideslope areas as required to prevent or
reduce erosion where erosion during construction will result in a
loss of soil to waters of the state, public sewer inlets or off—site.
The best management practices as defined in 5. Comm 20.07 (8m)
or alternative measures that provide equivalent protection to these
practices may be utilized to satisfy the requirements of this sec-
tion. When the disturbed area is stabilized, the erosion control
measures may be removed.

(b) Stabilization by seeding and mulchivg. Slopes greater than
or equal to 12%, with a downslope length of 10 feet or more, are
not considered stabilized with seeding and mulching unless used
in conjunction with a tackifier, netting, or matting. Asphalt emul-
sion may not be used as a tackifier.

(¢) Tracking. Sediment tracked by construction equipment
from a site onto a public or private paved road or sidewalk shall
be minimized by providing a non—tracking access roadway. The
access roadway shall be installed as approved on the plot plan,
pricr to framing above the first floor decking. The sediment
cleanup provisions of par. (d) are unaffected by the presence or
absence of an access roadway.

Note: Itisnot the intent of par. (c) torequire a gravel access roadway where natural
conditions, such as sandy soils or solidly frozen soil, already provide non—tracking
access.

(d) Sediment cleanup. Off—site sediment deposition occurring
as aresult of a storm event shall be cleaned up by the end of the
next work day following the occurrence. All other off—site sedi-
ment deposition occurring as a result of construction activities
shall be cleaned up at the end of the work day.
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(e) Public sewer inlet protection. Downslope, on—site public
sewer inlets shall be protected with erosion control procedures.

(f) Building material waste disposal. All building material
waste shall be properly managed and disposed of to prevent poliu-
tants and debris from being carried off the site by runoff.

MNote: For proper disposal of flammable, combustible and hazardous liquids, con-
tact the local fire department,

(2) BEST MANAGEMENT PRACTICES. (a) General Appropriate
best management practices, as defined in 5. Comm 20.07 (83m) or
specified in chapter 3, Wisconsin Construction Site Best Manage-
ment Practices Handbock, published by the department of natural
resources, may be selected, installed, maintained and remain in
place until the site is stabilized to meet the performance standards
specified in sub. (1).

Note: The best management practices for slopes is covered under section B. 1,
chapter 3, Wisconsin Construction Site Best Management Practices Handbook. For
a reprint, see appendix.

(b) Exceptions and clarification. All references to a model
ordinance and planning considerations within chapter 3, Wiscon-
sin Construction Site Best Management Practices Handbook, ate
not adopted by the department.

{3) MAINTENANCE OF EROSION CONTROL PROCEDURES. (a)
General. During the period of construction at a site, all erosion
control procedures necessary to meet the performance standards
of this section shall be properly implemented, installed and main-
tained by the building permit applicant or subsequent landowner.
If erosion occurs after building construction activities have
ceased, some or all of the erosion control procedures shall be
maintained until the site has been stabilized.

(b) Exceptions and clarification. The maintenance procedures
and inspection sequences within chapter 3, Wisconsin Construc-
tion Site Best Management Practices Handbook, are not adopted
as a part of this code.

Note: The handboek is available from Document Sales, 202 South Thornton Ave-
ue, PO, Box 7840, Madison, Wisconsin 53707-8480; phone {608) 266-3358.

Note: For examples of acceptable erosion contrel maintenance procedures, see
appendix,

History: Cr. Register, September, 1992, No. 441, eff. 12-1-92; am. (1) (b), Regis-
ter, November, 1995, No. 479, eff. 12-1-95; am, (1) (a), renum. (1) (b) to () to be
(1) (¢} to (f) and am. (c), cr. (1) {b), Register, February, 1997, No, 494, eff, 3-1-97.

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

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

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

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

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

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

Comm 21.15

(2) Excavations FOR FOOTINGS, All footings shall be located
on undisturbed or compacted soil, free of organic material, unless
the footings are reinforced to bridge poor soil conditions.

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

Subchapter IV —Footings

Comm 21.15 Footings. The dwelling shall be supported
on a structural system designed to transmit and safely distribute
the loads to the soil. The loads for determining the footing size
shall include the weight of the live load, roof, walls, floors, pier
or column, plus the weight of the structural system and the soil
over the footing. Footings shall be sized to not exceed the allow-
able material stresses. The bearing area shall be at least equal to
the area required to transfer the loads to the supporting soil with-
out exceeding the bearing values of the soil.

(1) Size anD TYPE. Unless designed by structural analysis,
unreinforced concrete footings shall comply with the following
requirements:

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

Note: Unstabie soil includes soils which are unable to support themselves,

(b) Column or pier footing. The minimum width and length
of column or pier footings shall measure at least 2 feet by 2 feet.
The depth shall measure at least 12 inches nominal. The column
shall be so placed as to provide equal projections on each side of
the column.

(c) Trench footings. Footings poured integrally with the wall
may be used when s0il conditions permit. The minimum width
shall be at least 8 inches nominal.

(d) Chimney and fireplace footings. Footing for chimneys or
fireplaces shall extend at least 4 inches on each side of the chim-

-ney or fireplace. The minimum depth shall measure at least 12

inches nominal.

(e) Floating slabs. Any dwelling supported on a floating slab
on grade shall be designed through structural analysis. Structures
supported on floating slabs may not be physically attached to
structures that are supported by footings that extend below the
frost line unless a control joint is used between the structures.

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

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

Note: The departrment will accept the soil-bearing values for the types of soil
iisted in the following table:

Type of soB PSF
1. Wer, soft clay; very loose siltysiltyclay .. ....ooooiiaiiaaa. 2,000
2. Loose, fine sand; medium clay; loose sandy clay soils .......... 2,060
3. Stff clay; firminorganicsilt ... ... ... Lo L 3,000
4, Medium (firm) sand; loose sandy gravel; firm sandy clay soils;

hard dry Clay .o vvii e e i 4,000
5. Dense sand and gravel; very compact mixture of clay, sand and

BTAVEL .. e 6,000
B ROCK ... e e 12,000
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(a) Minimum soil-bearing values. If the soil located directly
under a footing or foundation coverlies a layer of scil having a
smaller allowable bearing value, the smaller soil-bearing value
shall be used.

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

Note: The decomposidon of organic material in landfill sites established for the
disposal of organic wastes may produce odorons, toxde and explosive concentrations
of gas which may seep into buildings throngh storm sewers and similar nndergronnd
utilities unless provisions are taken 1o release the gases to the ammosphere.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) {2), Regis-
ter, January, 1989, Na. 397, eff. 2-1-89; cr. (1) (f), Register, March, 1992, No, 435,
eff. 4-1-92; am. (1) (e), Register, November, 1995, No. 479, eff. 12-1-95.

Comm 21.16 Frost penetration. (1) GeneraL. Foot-
ings and foundations, including those for ramps and stoops, shall
be placed below the frost penetration level, butin no case less than
48 inches below grade measured adjacent to the footing or founda-
tion. Footings shall not be placed over frozen material.

(2) ExcepTIONS. (a) Floating slabs constructed on grade need
not be installed below the minimum frost penetration line pro-
vided measures have been taken to prevent frost forces from dam-
aging the structure.

(b) Grade beams need not be installed to the minimum frost
penetration line provided measures are taken to prevent frost
forces from damaging the structure.

(c) Stoops or ramps need not be installed below the minimum
frost penetration level provided measures are taken to prevent
frost forces from damaging the structure.

(d) Footings or foundations may bear directly on rock located
less than 48 inches below grade. Prior to placement, the rock shall
be cleaned of all earth. All clay in the crevices of the rock shall be
removed to the level of frost penetration or 1-1/, times the width
of the rock crevice. Provisions shall be taken at grade to prevent
rain water from collecting along the foundation wall of the build-
ing.

{e) Portions of footings or foundations which are located
directly below window areaways which are required to be
instalied in accordance with s. Comun 21.03 (6m}, are exempt
from the requirements of sub. (1).

History: Cr. Repister, November, 1979, No. 287, eff. -1-80; am. (intro.), Regis-
ter, February, 1985, No., 350, eff. 3-1-85; renum. (jntro.) and (1} to be (1) and (2) and

amn, (2} (d), cr. (2) (e}, Register, January, 1989, No. 397, off. 2-1-89; am. (1), Register,
November, 1995, No. 479, ff. 12-1-95.

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED.
(a) New construction. 1. Except as provided under sub. (2}, acom-
plete drain tile or pipe system shall be installed around the founda-
tion of dwellings under construction where groundwater occurs
above the bottom of the footing.

2. For the purposes of this section, a complete drain tile or
pipe system includes the drain tile or pipe installed inside and out-
side the foundation at the footing level, bleeders connecting the
inside tile or pipe to the outside tile or pipe, the sump pit, the dis-
charge piping, and a pump or means of discharging water to natu-
ral grade.

(b) Optional systems. 1.1If a complete drain tile or pipe system
is not required by natural conditions under par. (a) or by a munici-
pality exercising jurisdiction under sub. (2) (2), a partial drain tile
or pipe system may be installed.

2. For the purposes of this section, a partial drain tile or pipe
system may include any of the elements under par. (a) 2.

(2) MUNICIPALITIES EXERCISING JURISDICTION. (a) New
construction. 1. For new dwelling construction, a municipality
exercising jurisdiction under this code may determine the soil
types and natural or seasonal groundwater levels for which a com-
plete drain tile or pipe system. is required.
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2. For new dwelling construction, a municipality may not
enact requirements for other than complete drain tile or pipe sys-
tems. :

(b) Alterations to an existing dwelling. For an alteration to an
existing dwelling covered by this code, 2 municipality may not
require a complete drain tile or pipe system. ’

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

{3) MATERIAL AND INSTALLATION REQUIREMENTS FOR REQUIRED
sYSTEMS. (a) Gemeral Complete drain tile or pipe systems
required by natural conditions under sub. (1) (a) or by amunicipal-
ity exercising jurisdiction under sub. (2) (a) shall comply with the
requirements of this subsection.

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

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

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

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

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

3. Where individual tiles are used, they shall be laid with 1/8
inch open joints. Joints between tiles shall be covered with a strip
of asphalt or tar impregnated fel.

4. The tile or pipe shall be placed upon at least 2 inches of
washed rock and shall be covered on the top and the side facing
away from the dwelling with at least 12 inches of washed rock that
meets all of the following criteria:

a. 90-100% of the rock shall pass a 3/4 inch sieve.
b. 20-25% of the rock shall pass a 3/8 inch sieve.

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

6. The drain tiles or pipe that lead from the footing tiles to the
sump pit shall be laid at a grade of at least 1/8 inch per foot leading
to the sump pit. The remaining drain tiles or pipe shall be level or
graded downward to the line leading to the sump pit.

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

2. The sump pit shall discharge to natural grade or be
equipped with a pump.
3. All other aspects of drain tile discharge shall be in accord-
ance with the uniform plumbing code, chs. Comm 82 to 87.
Note: The following is a reprint of the pertinent sections of the plumbing code:
Comm 82.36 {11) Sumps AND PUMPS. (2) Swmps. 2. Constoction and installa-
tion. The sump shall have a rim extending at least one inch above the floor immedi-
ately adjacent to the sump, except where the sump is installed in an exterior meter pit.
The sump shall have a removable cover of sufficient strength for anticipated loads.
The sump shall have a solid bottom.

3. Locarion. All sumps installed for the purpose of receiving clear water, base-
ment or foundation drainage water shall be located at least 15 feet from any water
well.

4. Size. The size of each clear water sump shall be as recommended by the sump
pump manufacturer, but may not be smaller thar 16 inches in diameter at the top, 14
inches in diameter at the bottom, and 22 inches in depth.

5. Removable covers. Penetrations through the top of removable sump covers
shall be limited to those for the elecmical supply, the vent piping and the discharge
piping for the pump or pumps.

(b) Swmp pump systems. 1. Pump size. The pump shall have a capacity appropri-
ate for anticipated use.

2. Discharge piping. Where a sump discharges into a storm buoilding drain or
sewer, a free flow check valve shall be instalied.

Comm 82.36 (3) DisrosaL. {a) Srorm sewer. Storm water, surface water,
groundwater and clear water wastes shall be discharged to a storm sewer system or
a combined sanitary-storm sewer system where available. Combined public sani-
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tary-storm sewer systems shall be approved by the department of natural resources,
Combined private sanitary-storm sewer systems shall be approved by the depart-
ment,

{b) Orher disposal methods. 1. Where no storm sewer system or combined sani-
tary--storm sewer system is available or adeguate to receive the anticipated load, the
finzl disposal of the storm water, surface water, groundwaser or clear water wastes
shall be discharged in accordance with local governmental reguirements. If the final
disposal of such waters or wastes is by means of subsurface discharge, documentation
shall be submitied to this department to determine whether the method of disposalis
acceptable.

2. Where approved by the local governmental authority, storm water, surface
weater, groundwater and clear water wastes of the properties of one— and 2—family
dwellings may be discharged onto flat areas, such as streets or lawns, so long as the
water flows away from the buildings and does not create a nuisance.

3. a. The clear water wastes from a drinking fountain, water heater relief valve,
storage tank relief valve or water softener shall be discharged wo either a sanitary drain
system or a storm drain system.

b. The clear water wastes from equipment other than those listed in subpar. 2. may
be discharged to & sanitary drain system if not more than 20 gallons of clear water
wastes per day per building are discharged.

(c) Segregation of wastes. 1. a. Except as providedin subpar. b., where a sanitary
sewer system and a storm sewer system are available the drain piping for storm water
or clear water wastes may not connect to any part of the sanitary drain system,

b. Where a combined sanitary-storm sewer sysiem is available storm water
wastes, clear water wastes and sanitary wastes may not be combined until discharging
to the building sewer.

2. Storm water wastes and clear water wastes shall not be combined until dis-
charging into the storm building drain.

History: Cr, Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85; r. and recr. (3) (a) 3. and (4), Register, May,
1988, No. 389, eff, 6-1-88; am. {2) (£), Register, January, 1989, No. 397, eff. 2-1-89;
r. and recr, (4) (¢) 3., Register, August, 1991, No. 428, eff, 9-1-91; cr. (5), Register,
March, 1992, No. 433, eff. 4-1-92; r. and recr., Register, January, 1999, No. 517,
eff, 2-1-99,

Subchapter V —Foundations

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

(b) Lateral support. 1. Lateral support such as floor slabs or
framing shall be provided at the base of foundation walls.

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

a. Ledger blocks at the perimeter of the floor consisting of 2
by 4 inch nominal lumber attached with two 16 penny nails ateach
joist.

b. System design through structural analysis.

¢. Structural steel anchor bolts, a minimum of 1/2 inch in
diameter, embedded at least 7 inches into concrete or grouted
mmasonry. The boits shall be located within 18 inches of wall cor-
ners and shall have a maximum spacing of 72 inches.

d. Mechanical fasteners used in accordance with the
manufacturer’s instructions.

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

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

Comm 21.18
TABLE 21.18-A
CONCRETE WALL THICENESSES
Maximem Height of
Unbalanced Fill! for
Material of Wall Being
Nominal Thickness Supported
Type of Concrete (inches) (Wood frame — feet)
3000 psi
Unreinforced concrete 8 8
10 9
122 10
14 11.5

Unbalanced fill is the difference in elevation between the owside grade and the
basement floor.

2The maximurn height of unbalanced fill for a 12-inch thick plain concrete wall
may be increased to 12 feet provided the wall is constructed of concrete with a
minimum compressive value of 6,000 psi at 28 days.
(3) MasONRY FOUNDATION WALLS. Unless designed through
structural analysis, the masonry foundation walls shall be
comstructed in accordance with the following requirements:

(a) Unreinforced masonry wall; thickness. The minimum
thickness of unreinforced masonry foundation walls shall be
determined by Table 21.18-B, but in no case shall the thickness
be less than the thickness of the wall it supports.

(b) Reinforced masonry wall; thickness. Reinforced masonry
walls shall be reinforced in accordance with the requirements of
Tables 21.18-C or 21.18-D. In partially reinforced masonry
walls, vertical reinforcement shall be provided on each side of any
opening and at intervals indicated in Table 21.18-D.

(c) Wall design. The depth below grade, wall height, and pilas-
ter or reinforcement spacing may exceed the maximum values
indicated in Tables 21.18-B, —C or -D if the design is based on
engineering analysis.

(d) Subsurface drainage. Subsurface drainage shall be pro-
vided if required by s. Comm 21.17.

TABLE 21.18-B

MAXIMUM DEPTH BELOW GRADE* (HEIGHT OF FILL) AND
THICKNESSES FOR VARIOUS CONCRETE MASONRY
FOUNDATION WALLS WITHOUT PILASTERS

Maximuom Depth Below Grade,
feet, when Walls Support:

‘Wall Construction
Nominal Thickness, Masonry, or Masonry
in,, and Type of Unit Frame Construction Veneer Construction

Hollow Load-Bearing:

8" 5(6) &
107 6°(7) T
127 7 T
Solid Load-Bearing:
8" 5°(7% kil
107 6 (7 7
127 7 7

*In well drained sand and gravel soils, the height of the unbalanced fill may be
increased to the values shown in parentheses.
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TABLE 21.18-C
MAXIMUM DEPTH BELOW GRADE (HEIGHT OF FILL) FOR CONCRETE MASONRY FOUNDATION WALLS WITH PILASTERS
Nominal Wall Type of Masonry Type of Filll Minimum Nominal ~ Maximum Pilaster  Maximum Height Maximum Wall
Thickness (inches) (Load Bearing) Pilaster® width x Spacing o.c. (feet) of Fill® (feet) Height? (feet)
depth (inches) .
8 Hollow Granular 16 x 12 20 6.5 75
8 Hollow Other 16 x 12 i0 6.0 73
8 Solid Grarcular 16 x 12 20 7.0 75
8 Solid Other 16 x 12 12 6.5 75
10 Hollow Granular 16 x 14 18 8.0 8.0
10 Eollow Other 16 x 14 15 7.0 8.0
10 Solid Granular 16 X 14 3e 8.0 8.0
10 Solid Other 16 x 14 22 7.0 80
12 Hollow Granular 16 X 16 30 8.0 8.0
12 Hollow Other 16 X 16 20 B 8.0 8.0
12 Solid Granular i6 x 16 30 8.0 8.0
12 Solid Other 16 X 16 30 8.0 8.0
1Granular £ll is sand, sand and gravel or washed gravel. See “Other” for all other &1 types or soils which are not well drained.
2A1 cells of heollow units used to constuct pilasters shall be filled with gromt,
3The height of fill equals the vertical distance between the finished exterior grade and the basement floor or inside grade.
4The wall height equals the clear beight between floors providing lateral support.
TABLE 21.18-D
MAXIMUM DEPTH BELOW GRADE FOR PARTIALLY REINFORCED MASONRY WALLS
Total Maximum Wall Minimum Reinforcement
‘Wall Construction Nominal Heightl Size and Maximum Spacing Maximwum Depth Below Grade®
Thickness and Type of Unit (feet — inches) Center to Center (feet — inches) for Fill Type®
Granular Other
8-inch Hollow 34 #5 bars @ 8 ft. 6-6 5-6
Load Bearing 84 #6 bars @ 8 ft. 7-6 6-6
3.4 #7 bars @ 8 ft. 8-0 7-0
84 #8 bars @ 8 ft. 84 T-6
10~inch Hollow 34 #3 bars @ 8 ft. -0 66
Load Bearing 84 #6bars @ 8 fi. -6 7-0
84 #7 bars @ 8 f1. 8 7-6
8-4 #8 bars @ 8 fi. 84 80
12~inch Hollow 84 #4 bars @ 8 ft. 66 60
Load Bearing 84 #5 bars @ 8 £, 7-6 6-6
8-4 #6 bars @ 8 fr. 80 7-6
84 #7 bars @ 8§ f1. 84 8-0

I'The height of the wall equals the clear height between floors providing lateral support.
ZDepth below grade equals the vertical distance between the finished exterior grade and the basement floor or inside grade.
3Granular fill is sand, sand and gravel or washed gravel. See “Other” for all other fill types or soils which are not well drained.

(e) Dampproofing. 1. Masonry foundation walls of basements
shall be dampproofed by applying to the exterior surfaces a con-
tinuous coating, from footing to finished grade, of one of the fol-
lowing:

a. Portland cement and sand coat mortar, at least 3/g—inch
thick;

b. Type M mortar, at least */g~inch thick;

c. Structural surface bonding material, at least !/4—inch thick;

d. Equivalent dampproofing material, applied in accordance
with the manufacturer’s instructions and acceptable to the depart-
ment.

{4) WooD FOUNDATIONS. Wood foundations shall be designed
and constructed in accordance with “The Permanent Wood
Foundation System, Basic Requirements, Technical Report No.
7", as adopted under s. Comm 20.24 (2) (b) and the following
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exception. The thickness of the foundation wall shall be no less
than the thickness of the wall it supports.

(a) Exception. Section 3.3.1. Fasteners. Fasteners shall be of
silicon bronze, copper or stainless steel types 304 or 316.

Note: Additional explanatory information regarding wood foundations car be
obtained in *All-Weather Wood Foundation Systems, Design, Fabrication, Installa-
tion Manual”, published by the American Forest & Paper Association.

(b) Materials. All lumber and plywood shall be pressure
treated with preservative and labeled to show conformance with
AWPA C-22 as adopted under s. Cornm 20.24 (6).

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (3) (intro), Reg-
ister, February, 1985, No. 350, eff. 3-1-85; cr. {2} (¢) to (e), T. and recr. Tebles C and
I r (3) (2) 2., remum {3) (2) 1. w0 be (2), Register, January, 1989, No, 397, eff.
2-1-89; am. (intro.), {2) (b), (3} (b) and Table 21.18-D, er. Table 21.18, 1. (2) (¢),
renum. (2) () and () to be (2) (c) and (d), Register, March, 1992, No. 435, eff,
4-1-92; renumm. (1) to (3) to be (2) to (4), and zm. (3) (b), (4) (intro.) and (b), Table
21.18-A, r. (intro.) and Table 21,18, cr. (1), (3) (¢), Register, November, 1995, No.
479, eff. 12-1-93; am {2), Register, January, 1999, No. 517, eff. 2-1-99.
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Subchapter VI —Floors

Comm 21.19 Floor design. Floors shall support all dead

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

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

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

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

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

History: Cr. Register, November, 1979, No, 287, off. 6-1-80; am. Register, Janu-
ary, 19939, No. 397, eff. 2-1-89; v and recr:, Register, Janumary, 1999, No, 517, eff.
2-1-99.

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

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

(2) ConrFicuraTiON. The floor shall slope toward the main
exterior garage opening or toward an interior drain.
Note: See s. Comm 82.34 (4) (b) for floor drain requirements.
History: Cr, Register, Novernber, 1995, No. 479, ff. 12-1-93.

Comm 21.205 Wood floors in contact with ground.
Wood may be used for floors in contact with ground unless prohib-
ited by ordinance by the municipality exercising jurisdiction in
accordance with s. Comm 20.20. The floor shall conform to the
standards specified in ss. Comm 20.24 (2) (b) and 21.10 (1).

Mistory: Cr. Register, Jamnary, 1989, No. 397, off. 2—1-89; am, Register, Janu-
ary, 1999, No. 517, eff. 2-1-99,

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

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

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

{1) FLoor 1015Ts. Wood floor joists shall comply with the
requirements of 8. Comm 21.02 (3) (a). The minimum live loads
shall be determined from s. Comm 21.02. Where sill plates are
provided, the sill plates shall be fastened to the foundation.
Double flocr joists shall be provided underneath all bearing walis
which are parallel to the floor joists. '

{1m) FLOOR JOISTS RESTING ON MASONRY WALLS. On masonry
walls the floor joists shall rest upon a mortar filled core concrete
block or a solid top concrete block or a sill plate. The dimensions
of the sill plate shall not be less then 2 inches by 6 inches. The mor-
tar used shall be determined as in s. Cornm 21.26 (3).

{2) FLoOR TRUSSES. Metal plate connected wood floor trusses
shall be designed in accordance with the Design Specifications for

Comm 21.22

Metal Plate Connected Parallel Chord Wood Trusses and the
National Design Specification for Wood Construction. Truss
members shall not be cut, bored or notched.

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

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

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

(4) BEARING. The minimum bearing for wood joists shall be
at least 1'/;—inches on wood or metal and at least 3 inches on
masonry or concrete. Wood beams and girders shall have at least
3 inches of bearing. Floor joists framing over beams from opposite
sides shall either lap at least 3 inches and be securely fastened
together, or when framed end—to—end, the joists shall be provided
with blocking or shall be securely fastened together by ties, straps
or plates. Tail ends of floor joists shall not go beyond the beam by
more than 8 inches.

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

(a) Notching of floor joists. 1. Notches located in the top or
bottom of floor joists shall not have a depth exceeding l/g the
depth of the joist, shall not have a length exceeding 1/4 the joist
depth nor be located in the middle 1/3 of the span of the joist.

2. Where floor joists are notched on the ends, the notch shall
not exceed 1/, the depth of the joist. Notches over supports may
extend the full bearing width of the support.

(b) Boring of floor joists. Holes bored in floor joists shall be
located no closer than 2 inches to the top or bottom edges of the
joist. The diameter of the hole shall not exceed 1/3 the depth of the
joist. Where the joist is notched, the hole shall not be closer then
2 inches to the notch.

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

(6) OVERHANG OF FLOORS. (&} Unless designed through struc-
tural analysis under s. Comm 21.02, floor joists which are at right
angles to the supporting wall shall not be cantilevered more than
2 feet over the supporting wall, and shall support only the wall and
roof above it.

(b) Where overhanging floor joists are perpendicular to the
main joists, a double floor joist may be used to support lookout
joists extending not more than 2 feet over the wall line below. The
double joist shall be located a distance of twice the overhang from
the lower wall. The lookout joists shall be fastened to the double
joists with metal hangers. Lookout joists that extend more than 2
feet over the wall line below shall be designed through structural
analysis under s. Comm 21.02. :

(7) FLoOR OPENINGS. Trimmers and headers shall be doubled
when the span of the header exceeds 4 feet. Headers which span
more than 6 feet shall have the ends supported by joist hangers or
framing anchors, unless the ends are supported on a partition or
beam. Tail joists (joisis which frame into headers) more than 8 feet
long shall be supported on metal framing anchors or on ledger
strips of at least 2 inches by 2 inches nominal,

Register, January, 1999, No. 517
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TABLE 21.22-Al
MINIMUM SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Fioor Only Raof/Ceiling and One Floor Roof/Ceiling+ One Floor/Ceiling + One Floor
Column Wood Beams! A 36 Steel Wood Beams!3 (in., nominal) A 36 Steel Beams? Wond Beamsh3 (in,, nominal) A 36 Steel Beams?
Spacing (in., nominal) Beams® Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zoneg2 Zone 1
24 ft. wide house:
8 ft. 8x8 — 8x10 10x10 —_ —_ B8x12 10x12 — —
6x12 6x12 — — 6x14 8x14 — —
1011, 8x10 — 8x12 10x12 M 10x9 M 10x9 10xi4 10x14 M 12x11.8 M 12xI1.8
‘ 6x14 8x 4 Wex12 W Bx10 8x16 8xi6 W8x15 W 8x15
12 f1, 8x12 — 12x12 10x14 W 12x10 M i2x11.8 14x34 14x14 W i2x16 W 12x16
10x34 Bx16 W 10x11.5 W 8xl15 10x16 12x16 wW10x17 W 8x21
15 f1. 12x12 - — — W 12x16 W 12x16 s — W 12x22 W 14x22
—_ — W 10x17 W 6x25 — — . W 8x28 W 8x31
26 ft. wide house:
8 fi, 6x10 — 10x10 10x10 — — 10x12 10x12 — —
6x12 8x12 — — ' 8x14 . 8x14 — —
10 fi. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x84
) 8x14 8x14 W SxI0 W 8x13 8x16 8xl6 W 8x15 W 8x17
12 it 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W i2x16 W 10x19
8x16 2x16 W 8x15 W 6x20 12x16 10x18 W Bx21 W 8x24
15 ft. 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22
— — W 8x21 W 8x24 — — W 8x31 W 8x35
28 ft. wide house:
8 ft. 6x10 — 10x10 8x12 — — 10x12 x12 - —
8x12 4x16 _— — 8x14 8x14 = —
10ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W i0x12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 Bx14 W ax13 W 8x13 8x16 10x16 W 8x17 W 10x15
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18
Woxl2 8x16 10x16 W Bx15 W Bx18 10x18 10x18 W 8z24 W 8&x24
15 f. 10x14 M 12x10 — — W 10x19 M 14x18 — — W 14x22 W 14x26
W 8xl13 — — W 8x24 W 8x24 — — W 8x35 W Bx35
30 ft. wide house:
81t 8x10 — 10x10 8x12 — — 10x12 12x12 — —
: 8x12 ox14 — — 8x14 8x14 — —
10 f, 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12xt4 12x14 W 12x14 W 12x14
W ox9 Bx14 10x14 W 8x13 W 8x13 10xi6 10x16 W Lox 135 W 10x15
12 . 10x12 M 10x9 12x14 12x14 W 12xi4 ’ W 12x14 12x16 ldx16 M 14x18 M 14x18
Wox12 8x16 10x16 W 3x18 W 8xi8 i0x18 12x18 W 8x24 W 8x24
15 ft. 12xi4 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x2¢6
W 8x15 — — W Bx24 W 8x28 — — W Bx35 W 10x33
32 ft, wide house: :
8 ft. 8x10 — 8x12 8x12 — — £2x12 12x12 — —
6x14 6x14 — — 8x14 10x14 — —
10 fi. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 E2x14 14x14 W 12x14 W 12x16
W 6x9 8x14 10x14 W 8x13 W 6xl6 H0x16 10x16 W 10x15 W 10x17
12 ft. 10x12 M 10x9 12x14 14x14 Wi2x14 W i2x14 14x16 14x16 M E4x18 W 12x22
W6x12 10x16 10x16 W Hx15 W 0x17 12x18 12x18 W 8x24 W 8x28
15 1. 12x14 M 2x11.8 — —— M 14x18 W 12x22 e — W 14x26 W 14x26
W Ex15 — — W 8x24 W 8x28 — — W 10x33 W i0x33

IThis table is based upon wood with a fiber bending stress of 1,000 psi. Two acceptable wood beam selections are listed For cach loading condition,

2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight.

3Wood main beams or girders may be builtup from rominal 2—inch members, The 2-inch members shall be laid on edge and fastened together with adouble row of common nails not less than 3 //p—inches in length. Nails shall be spaced not more
than 18 inches apartin each row with theend nails placed 4 inches to 6 inches from the end of each piece. Where built-up beams are employed over a single span, the length of each individual picee used to fabricate the beam shall equal the length
of the beam.
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TABLE 21.22-A2
MINIMUM $1ZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONLY

Fy=800 psi T Fe=1000pst . Fp=1200psl Fy=1400 psi

HOUSE WIDTH Col. Spacing ft-in Beam size Col, Spacing fi-in Beam size Col. Spacing fi—in Beam slze Col. Spacing H—in Beam size
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8
811 4-2x8 9-11 4 2x8 10-11 4-2x8 11-10 4-2x8

0-11 3-2%10 11-1 3-2x10 3351 3-2x10 13-} 3-2x10

114 4-2x10 12-8 4..2x10 13-1 4-2x10 15-0 4-2x10

12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12

13-10 4-2x12 15-7 4-2x12 17-0 4 Ix12 184 4-2x12
2011 6-11 3-2x8 7-8 3-2x8 85 3-2x8 9-1 3-2x8
711 4-2x8 8-if 4-2x8 9-9 4-2x8 10-7 4-2x8

8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10

10-2 4+-2x10 114 4-2x10 12-6 4-2x10 13-6 4-2x10

10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12

11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12

24 fi, -3 3-2x8 7-1 3-2x8 78 3-2x8 84 3-2x8
73 4-2x8 8-2 4-2x8 8-11 4-2x8 o-8 4-2x8

8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10

9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10

9-9 3-2x12 10-11 3-2x12 120 3-2x12 12-11 3-2x12

11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12

28 fi. 5-10 3-2x8 64 3-2x8 T2 3-2x8 7-8 3-2x8
68 4-2%8 7-6 4-2x8 &3 4-2x8 8-11 4-2x8

7-5 3-2x10 B4 3-2x10 9-1 3-2x10 9-11 3-2x10

8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10

9-0 3-2x12 10-1 3-2x12 111 3-2x12 1011 3-2x12

10-5 4-2x12 118 4-2x12 12-10 4-2x12 13-168 4-2x12

32 f. 5-4 3-2x8 6-1 : 3-2x8 68 3-2x8 73 3-2x8
6-3 4-2x8 71 4-2x8 -8 4-2x8 8-4 4-2x8

7-0 3-2x10 7-9 3-2x10 87 3-2x10 9-2 3-2x10

§-1 4-2x D 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10

8-5 3-2x12 9-6 3-2x12 104 3-2x12 111 3-2x12

99 4-2x12 110 4-2x12 120 4-2x12 1211 4-2x12
36 ft. 5-1 3-2x8 5-9 3-2x8 63 3-2x8 69 3-2x8
5-11 4-2x8 67 4-2x8 69 4-2x8 7-10 4-2x8

60 3-2x10 -4 3-2x10 8-1 3-2x10 53-8 3-2x10

7-6 4-2x10 g6 4-2x10 9-4 4-2x10 10-0 4-2x10)

7-11 3-2x12 8~11 3-2x12 9-9 3-2x12 10-7 3-2x12

92 4-2x12 10-4 4-2x12 114 4-2x12 124 4-2xi12

IThis table provides maximum allowable spans in feet and inches for main beams or girders which are built-up from nominal 2-inch members.

2Fiber bending stress for various species and grades of wood is given in Appendix A2t.

3The ?—inch members shall belaid on edge and fastened together with a double row of common naiks not less than 3 1/p-inches in fength. Nails shalt be spaced not mere than 18 inches apart in each row with the end nails placed 4 inches to 6 inches
from the end of cach piece.

4Where built—up wood beams are employed over a single span, the length of each individual piece used to fabricate the hearn shall equal the length of the beam.

SWhere built-up wood beams are comtinued over more than one span and where lengths of individuat picces are less than the total length of the complete beam, buit joints shail be located over supports or within 6 inches of the quarter poinats of the
clear span. Where located near the quarter points, the joints in built-up beams shall be separated by at least one famination and shail not exceed the beam width.
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(8) FLOOR SHEATHING, BOARDS AND PLANKS. (a) Plywood
sheathing. Plywood sheathing used for floors shall be limited to
the allowable loads and spans shown in Table 21.22-B.

(b) Plywood underlayment. Plywood underlayment shall be

installed in accordance with Table 21.22-C.

(¢} Combination subfleor — underlayment. Combination sub-
floor-underlayment shall be installed in accordance with Table
21.22-D.

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

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

(9) BRIDGING. (2) Sawn Iumber. Bridging shall be provided for
sawn Jumber framing at intervals not exceeding 8 feet where the
nominal depth to thickness ratio is greater than 4 to 1.

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

TABLE 21.22-B

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWC OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TQ SUPPORTS!

Plywood Thickness Maximum span®
Span Rating? (in inches) (in inches)
214 155, s, 515 165
0y 19/52, Sig, 3s, g 2045
8oy 233, 344, g ' 2

1These values apply to C-), C~C, and $tructurai I and IT grades only. Spans shatl
be Emited to values shown because of possible effect of concentrated loads.,

2Span Rating appears on 21l panels in the construction grades Listed in footnote 1.

3Plywood edges shall have approved tongue and groove joints or shall be sup- -
ported with blociing, unless 1/4—inch minimnm thickness underlayment or 11/
inches of approved cellular or lightweight concrewe is installed or finished floor is
25/ap—-inch wood strip. Allowable uniform load based on deflection of agq of
span {s 165 pourxis per square foot.

“For joists spaced 24 inches on center, plywood sheathing with Span Rating 40/20
or greater can be nsed for subfloors when supporting 11/2 inches lightweight con-
crete.

SMay be 24 inches if 25/30—inch wood strip flooring is installed at right angies to
Y £
joists.

TABLE 21.22-C
MINIMUM THICKNESS FOR PLYWOQOD UNDERLAYMENT
Plywood Grades and Minimum Plywood
Species Group Application® Thickness (inches)
Groups 1,2,3,4,5 APA  Over Smooth Subfloor Ly
UNDERLAYMENT INT
(with inrerior or exterior
glue) APA UNDERLAY-  (yyer [ ymber Subfioor or i1y,
32

MENT EXT APA C-C
Plngged EXT Other Uneven Surfaces
Sarme Grades as Above Over Lumber Floor Up to A
But Group I Only 4" Wide, Face Grain Must

Be Perpendicular to

Boards
APA UNDERLAYMENT  Over 16" Joist Spacing, 15,
Sanded Exterior Grade 19/32 Subfloor, Under

Tile With Organic Adhe-

sive

Qver 16” Joist Spacing, 1543,

19/32 Subfloor, Under
Tile With Epoxy Mortar

1Place face grain across supports and end joints over framing.

2 eave /4" space at panel ends and edges, trim panels as necessary to maintain
end spacing and panel support on framing. Fill joints with epoxy mortar. With
single layer floors, use solid lumber backing or framing under all panel and edge
joints, including T & G joints.

TAEBLE 21.22-D

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

SUPPORTS!2
Maximum Support Spacing”
16" 0., 20" 0.c. 24" o.c.
Plywood Panel Panel Panel
Species Thickness  Thickness  Thickness
Plywood Grade Group (inches) (inches) (inches)
i iy g 314
2&3 Stg 3y g
Sanded
exterior type 4 3 A 1

Underlayment C-C  All Groups
Plugged Sturd-
I-Floor*

APA Rated Sheathing and APA Rated
Sturd-E-Floor shall be installed consis-
tent with their rating.

1Spans shall be limited to values shown, based on possible effect of concentrated
loads,

2Unsupported edges shall be tongue and groove or blocked except where 1/4~inch
underlayment or 25/32—inch finish floor is nsed.

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

4The department will accept subfloor underlayment panels such as Sturd—I-Floor
which meet the requirements of APA manufacturing specifications for Stord—
I-Floor panels.

TABLE 21.22-E
MINIMUM THICKNESS OF FLOOR BOARDS
Minimwm Net Thickness (inches)
Joist Spacing
(inches) Perpendicular to Joist Diagonal to Joist
24 N EA
16 g Sty

History: Cr. Register, November, 1979, No. 287, eff. 6-1--80; am. (1) and cr. (1m),
Register, February, 1985, No. 350, eff. 3-1-85; renum. {8) (¢) and (d) o be (8) (d)
and (e) and am. {8) (d), renum. Table 21.22--A and D to be Table 21.22 Al and E, cr.
(8) (c), Table 21.22 A2, r. and recr. Tebles 21.22 B and C, Register, Jannary, 1989,
No. 397, &f, 2-1-89; am. (2), (4), (5), (6) and (9), r and recr. Table 21.22-A2, Regis-
ter, March, 1992, No, 435, eff. 4-1-92; am. (5) (b) and cr. (5} (¢), Table 21.22~-A1,
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1. Table 21.22-A, Register, November, 1995, No. 479, eff. 12-1-95; r, and recr, {9),
Register, January, 1999, No. 517, eff. 2-1-99.

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

(1) Excavation requirements of s. Comm 21.14;

(2) Footing requirements of s, Cornm 21.15 (1) (O);

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

(4) Load requirements of s. Comm 21.02;

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

(6) Decay protection requirements of 5. Comm 21.10.
History: Cr. Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter VIE —Walls

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

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

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

Comm21.24 Exteriorcovering. The exterior walls shall
_ be faced with a weather—resistant covering,
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.

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

(1) STUD SIZE AND SPACING. (&) Studs. Wood studs shall com-
ply with the size and spacing requirements indicated in Table
21.25-A. Studs in the exterior walls shall be placed with the wide
faces perpendicular to the plane of the wall.

(b) Corner posts. Posts or multiple studs shall be provided at
the corners of the walls.

(¢) Wood posts or columns.
anchored to resist loads and shall be sized in accordance with
Table 21.25-F or shall have their size determined through struc-
tural analysis.

Note: Sees. Comm 21.10 for requirements on treating wood for decay and termite
resistance.

(d) Bracing. Exterior walls shall be braced at the corners.
. Nominal 1 inch by 4 inch continuous diagonal members set
into the face of the studs at an angle between 45° and 60°; or
2. Four feet by 8 feet plywood sheathing panels not less than
5/, g—inch thick for 16—inch stud spacing and not less than 3/g inch
thick for 24—inch stud spacing; or

Posts and colummns shall be-

3. Preformed metal T-bracing not less than 22 gage (.0296
inches) thick and 13/, inch wide; or

4. Other approved wind bracing materials.

Note: See Appendix for acceptable nailing schedule,

{2) Top pLATES. Studs at bearing walls shall be capped with
double top plates. Erd joints in double top plates shall be offset at
least 48 inches. Double top plates shall be overlapped at the cor-
ners and at intersections with partitions. The plate immediately
above the stud shall be broken directly over the stud.

(a) Exceprions. 1. A single top plate may be used in lieu of a
double top plate where the rafter is located directly over the stud
and the plate i3 securely tied at the end joints, corners and inter-
secting walls. Single top plates shall be broken directly over the
stud.

2. A continuous header, consisting of two 2—inch members set
onedge, may be used in Heu of a double plate if tied to the adjacent
wall.

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

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

(b) Header support. Headers in bearing walls shall be sup-
ported in accordance with subd. 1. or 2. or 3.

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

a. The single common stud and a shoulder stud; or
b. The single common stud with a framing anchor attached.

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

3. Headers greater than 6 feet in length shall be directly sup-
ported on each end by the single commeon stud and 2 shoulder
studs, Where 2 X 6 framing is used in bearing walls, the number
of shoulder studs may be reduced to one.

(c) Flashing. Unless sealed or caulked, flashing shall be pro-
vided at the top and sides of all exterior window and door open-
ings.

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

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

(6) WALL SHEATHING. Any exposed plywood panel siding and
plywood wall sheathing shall conform to the requirements shown
in Table 21.25-E.

TABLE 21.25-A
MAXIMUM SPACING AND HEIGHT OF STUDS

Spacing (inches)
Supporting roof Supporting ope 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 Utiliry 8 24 16 12 24
x4 Standard or better 10 24 24 12 24
2x6 or larger No. 3 & bemer 10 24 24 16 24

N/P = Not permiited.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would reguire a 12-inch stud spacing on the lowest level, 2 24-inch smd spacing on

the intermediate level, and a 24-inch stud spacing on the upper level.
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TABLE 21.25-B
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ROOF/CEILING ASSEMBLIES*
Header Members
Two2 xds Two 2 x 68 Two2x8s Two 2 x 10s Two 2 x 125
House Width
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zope 2/Zone 1
24 25 2.5 4 4 5 5 7 6 9 8
26 25 2 4 3 3 5 7 5 g 7
28 2.5 2 4 3 5 4 g 6 8 7
30 2.5 2 4 3 5 4 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*
Eearler Members
Two Two Two Two Two
House Width (feet) 2xds 2x 68 2% 8s 2x10s 2x12s
24 235 4 3] 8
26 23 3 6 8
28 2 3 5 6 7
30 2 3 4 6 7
32 2 3 4 5 7
TABLE 21.25-D
ALLOWAELE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR AND ROOF/CEILING ASSEMBLY *
Header Members
Twolxds’ Two 2 x 65 Two2x8s Two 2 x 10s Two 2 x 12s
House Width
{feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone XTone 1 ZoneZ/Zone 1 Zone 2/Zone 1
24 135 i3 : 3 25 4 3 5 4 6 5
26 1.5 13 25 25 3 3 4 4 5 5
28 13 i35 2.5 23 3 3 4 4 5 5
30 1.5 15 25 25 3 3 4 4 5 5
32 1.5 1.5 2.5 2 3 3 4 4 5 5

*These tables are hased on wood with a fiber bending stress of 1,000 psi. For other species with different fiber bending stresses, multiply the span by the square root of
the ratio of the actual bending smess to 1,000 psi. Example: From Table 21.25-B, the allowable roof/ceiling span for 2 28—foot wide house in zone 2, using two 2 x 8

header members with 2 1400 psi bending stress, is 5 feet % v 1400/1000 = 5.9 feer,

" TABLE 21.25-E TABLE 21.25-F
EXPOSED PLYWOOD PANEL SIDING COLUMNS-ALLOWABLE LOADS (STEEL*)
Stod Spacing (laches) Flywood Column | il Thick- | Weightft | . Allowable
Minimum Minimum Siding Applied Direct to Studs or Diameter | (inches) | (Pounds) | Fcigbt(feed Load
Thickness! No. of Plys Over Sheathing (inches) (Pounds)
g 3 162 3 0.216 7.58 8 34,000
o . 0t 10 28.000
1'Ihickncs; of grooved panels is measured at hottom of grooves 1 22,000
: 15 0.226 9,11 8 44,000
2Maybe 24 inches ifplywoogl siding applic_d with face grainp(:rpendiculart_o studs 10 38,000
or over one of the following: (2) ose—inch board sheathing; (b) Y/3-inch or
15/4-inch plywood sheathing; {¢) */s—inch plywood sheatbing with face grain of 12 32,000
sheathing perpendicular to studs, 4 0.237 10.79 8 54,000
10 45,000
12 43,000
5 0.258 1462 8 78,000
10 73,600
12 68,000
[ 0.280 18.97 8 106,000
10 101,000
12 95,000

* Fy=36,000 psi
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COLUMNS-ALLOWABLE LOADS (WOOD)

Wood Nominal Cross Section Allowable Load
Size (Inches) Area (Inches) Height (Feet) (Pounds)
4x4 12.25 g 4,900
10 3,100
1z 2,150
4x6 18.25 B 7,700
10 4,900
12 3,400
6x6 30.25 8 30,000
10 18,900
1z 13,300

Note 1: E=1.000,000 psi, F,=1,000

Note 2: Marnufactured columns shall be installed in accordance with their listing
and recommended allowable loads.

Note 3: Columns shall be attached to their supports in a manner acceptable to the

department.

History: Cr. Register. November, 1979, No. 287, eff. 6-1-80; cr. (1) (d) and am.
(3) (b), Register, February, 1985, No. 350, eff. 3-1-83; r. and recr. (3) (b), am. Table
21.25 B and E, Register, January, 1989, No, 397, eff. 2-1-89; am. (3) {a} and (6), Reg-
ister, March, 1992, No. 435, eff. 4-1-92; r. and recr. (1) (¢), am. Table 21.25-D, cr.
Table 21.25-F, Register, November, 1995, No. 479, eff. 12-1-95; am. Table
21.25-A, Register, January, 1999, No. 517, eff. 2--1-.99.

Comm 21.26 Masonry walls. Masonry walls shall be

constructed in accordance with the requirements of this section.

(1) CoLD WEATHER WORK. In cold weather, provisions shaill be
taken to prevent masonry from being damaged by freezing.

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

(2) MasoNrY UNITS. (a) Unused concrete units. Previously
unused concrete masonry units shall conform to the ASTM C 90
standard.

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

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

(3) TvpEs oF MORTAR. The type of masonry mortar to be used
for various kinds of masonry work shall be determined from Table
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
Table 21.26-B.

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

(4) MORTAR COMPONENTS. Mortar components shall comply
with the following requirements:

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

(b) Admixtures or mortar colors. Admixtures or mortar colors
shall not be added to the mortar unless the resulting mortar con-
formas to the requirements of the mortar specifications. Only cal-
ciurmn 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
used.

(c) Mixing. Mortar shall be mixed for at least 3 minutes after
all ingredients have been added with the maximum amount of
water to produce a workable consistency. Meortars that have stiff-
ened due to water evaporation shall be retempered by adding
. water as frequently as needed to restore the required consistency.
Mortars shall be used and placed in final position within 21/;
hours after mixing.

Note: To ensure proper mortar mixing, machine mixing is recommended.
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TABLE 21.26-A
TYPES OF MORTAR FOR YARIOUS KINDS OF MASONRY
Kind of Masonry Types of
Mortar
Foundatdons:
FOOUDES - . ov ittt eaas M, 8
Walls of sofdumits . ..., ...vvtviirrnrrvirarnnsens M, S5, N
Walls of Bollow WIS v\ v v vuveraaarnreeenarannnnerss M, §
Hollow walls ......oviiiaiiiiansvriiiiiiaaaiearaan. M, S
Masonry other than foundztion masonry: ‘
Piers of selidmasonry ...... ... .. . i, M.8,N
Piersofhollowunits ............ ... ... . 00 hiiiuan, M. S
Walls of 50lid MAsOnIy ... oov v v e M, §,N,0
‘Walls of solid masonry not less than 12 in. thick or more M,S8,N,0
than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickmess ....___.......
Walls of hollow units; load-bearing or exterior, and hollow M,5 N
walls 12 in, or more in thickness .........c.........
Hollow walls, less than 12in thick . ................... M.S,N
Linings of existing masonry, either above or below grade .. M, S
Masonry other thanabove ............. ..oy, M, S, N
TABLE 21.26-B
MORTAR SPECIFICATIONS BY PROPORTION!
Mortar
Parts by Volume
Type, el
ASTM Portland Masonry Hydrated  Sand, Damp Loose
C270 Cement Cement Lime Volume
M 1 — MY
1 1(TypeI) — Not less than 23/,
s 1 — Ysw Y,  and not more than 3
1 1 (Type I) —_ times the sum of
N2 1 — lYpto 1l  the volumes of the
- 1 (Type ) —_ cements and Lime,

LAll cements are one cubic foot per sack; lime equals 13/4 cubic foot per sack.
?Limited to walls with a maximum depth of 5 feet below grade.

TABLE 21.26-B1
MORTAR PROPERTY REQUIREMENTS

Compressive
Strength ‘Water Retention Aijr Content
Mortar Type Min. (psi) Min. (%) Max. (%)
M 2,500 75 18
S 1,800 75 18
N 750 75 18

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

Note: The department will accept cementitious material conforming to the follow-
ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement: ASTM
595, Portland BlastFarnace Slag Cement; ASTM C207, Hydrated Lime for
Masonry Purposes; and ASTM C5, Quick Lime for Structural Purposes.

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

Note: The department will accept aggregates in accordance with ASTM Cl44,

{5) CaviTy waLL. (a) Corbeling. Cavity wall construction
may be supported on an 8-inch foundation wall provided the
8—inch wall is corbeled with solid masonry to the width of the cav-
ity wall. Individual corbels shall not exceed 2 inches nor mote
than one—third the height of each corbeled unit.

(b) Projections. The projection of a wall beyond the edge of
a supporting member other than masonry, such as a shelf angle or
edge of a beam, shall not exceed 11/4 inches, unless at least 2/3 the -
mass of thé wythe of masonry involved is located directly over the
load—carrying member.

(c) Flashing. In exterior hollow walls exposed to the weather,
flashing shall be installed at the bottom of the cavity formed by
openings such as lintels over doors and windows and the back-
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sides of chimneys so as to drain any water outward. Oper vertical
joints or weep holes of 3/g~inch minimum diameter shall be pro-
vided in the facing directly above the flashing at a horizontal spac-
ing not exceeding 3 feet.

{(6) OPENINGS AND LINTELS, (a) Openings. The masonry
above openings shall be supported. The bearing length of struc-
tural elements which support the masonry above the opening shall
be not Iess than 4 inches.

(b) Lintels. Unless designed through structural anatysis, lin-
tels shall be provided using either steel angles or reinforcing bars
in accordance with Table 21.26-C.

TABLE 21.26-C
ALLOWABLE SPANS FOR LINTELS SUPPORTING
MASONRY VENEER
No. of 152~ or
Equivalent

Size of Steel No Story One Story Two Stories  Reinforcing
Anglel? Above Above Above Bars®
L3x3xly 6 —0" 36" 3 -0 1
L4x3xly 80" 50" 3 -0 1
L6x3lexly 147 -0~ 8 -4 I 2
2-L6x3Yyxly 20 -0 110" § -0 4

1 Long leg of the angle shall be placed in a vertical position.
2 Depth of reinforced lintels shall be not less than & inches and all cells of

holiow masonry lintels shall be grouted solid, Reinforcing bars shail extend
net less than 8 inches intc the support.

# Steel members indicated are adequate typical examples; other steel members
meeting suuctural design requirements may be used.

{7) MASONRY VENEERS. (a) Veneer over frame construction.
1. Masonry veneers may be corbeled over the foundation wall, but
the corbeling shall not exceed one inch.

2. An air space shall be provided between the veneer and the
sheathing.

3. Where no brick ledge is formed in the foundation wall, cor-
rosion resistant metal or other water—resistant flashing shall
extend over the top of the foundation wall from the outside face
of the wall and shall extend at least 6 inches up on the sheathing.
The flashing shall be instalied to drain any water otitward.

4. Weep holes shall be provided at the bottom masonry course
at maximum intervais of 3 feet.

(b) Veneer over masonry back—up. Corrosion-resistant metal
or other water—resistant base flashing shall be provided at the bot-
tom of the veneer and shali extend over the top of the foundation
and up at least 6 inches and be embedded in the back—up course.
The flashing shall be installed to drain any water outward. Weeép
holes shall be provided at maximum intervals of 3 feet.

(8) VENEER ANCHORAGE. All veneers, supports and attach-
ments shall be mechanically or adhesively anchored.

(a) Mechanical anchorage. All anchors shall be corrosion—
resistant.

1. Conventional size veneer (one square foot or less) shall be
securely attached to its backing by anchors the equivalent of No.
22 U.S. gauge corrugated sheet steel 7/g—inch wide with at Jeast
one such tie located in every 2 square feet of wall. Ties shall be
embedded 2 inches in a masonry joint and nailed to the framing
with an 8d nail.

2. Large size veneer {greater than one square foot) shall be
securely attached with anchors the equivalent of not less than
1/4—inch diameter bolts in accordance with either of the following:
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a. Each unit individually anchored to the supporting frame-
work with at least 3 anchors.

b. Individual units doweled to each other at all horizontal
joints and anchored to the backing at all horizontal and vertical
Joints so that one anchor is provided for every 6 square feet of wail
surface.

(b) *Adhesive anchorage. Veneer may be cemented to a
masonry or concrete wall or to exterior portland cement plaster in
high rib galvanized metal lath with an adhesive, provided that the
bond is sufficient to withstand a shearing stress of 50 psi after cur-
ing for 28 days.

(9) BEARING. (a) Concentrated loads. Beams, girders,
trusses, joists and other members producing concentrated loads
shall bear 2 minimum of 3 inches on one of the following:

1. Concrete beam. The equivalent of a nominally reinforced
2,500 psi concrete beam 8 inches in height.

2. Solid masonry. Atleast8 inches in height of masonry com-
posed of solid masonry units with all voids and joints completely
filled with mortar.

3. Metal plate. A metal plate of sufficient thickness and size
to distribute the load to masonry units. For piers and columns, the
bearing plate shall not exceed 60% of the cross~sectional area of
the pier or column and the resultant reaction of all vertical and hox-
izontal loads shall fall within the middie third of the member.

4. Bond beam. The bond beam shall be the equivalent of not
less than an 8—inch linte] (bond beam) block with 2 No. 4 bars
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 continnous loads shall be trans-
mmitted to masonry with a minimum bearing of 3 inches upon solid
masoxry at least 21/ inches in height, or as indicated for concen-
trated loads.

(c) Stack bond walls. Concentrated loads shall be distributed
into masonry laid in stack bond by a concrete beam or bond beam
[as defined in par. (a)]. For masonry of solid units, 2 additional
rows of a continuous tie assembly may be used instead of a con-
crete beam or bond bearn.

(d) Support of wood floor members. Where a wood structural
member is buried in masonry for support, it shall be firecut or a
self-releasing device shall be used. Where the end of a wood
structural member is built into an exterior wall, a 1/ —inch air
space shall be provided at the sides, top and end of such member.

(10} Bonpng. Unless designed through structural analysis,
all masonry walls shall be bonded as follows:

(a) Single—wythe walls. Masonry units in single—wythe walls
shall be lapped at least 2 inches or one—third the height of the
masonry unit, whichever is greater, or through the use of continu-
ous tie assemblies spaced at 16—inch vertical intervals.

(&) Multi-wythe walls. Adjacent wythes shall be bonded with
continuous tie assemblies spaced at vertical intervals not exceed-
ing 16 inches; or individual ties of at least 3/;g-inch diameter for
each 41/, square feet of wall area, spaced at a maximum vertical
distance of 18 inches and a maximum horizontal distance of 36
inches; or bonded with a full course of masonry headers every
seventh course. The clear distance between bond courses shall not
exceed 16 inches for solid masonry units and 24 inches for hollow
masonry units. Hollow walls shall not be bonded with headers.

{11} BoLTs AND ANCHORS. The allowable shear on steel bolts
and anchors shall not exceed the values given in Table 21.26.
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TABLE 21.26
ALLOWABLE SHEAR ON BOLTS AND ANCHORS
Bolt or Anchor Allowable Shear
Diameter (inches) Embedment! (inches) (pounds)

ipy 4 270
3y 4 410
ify 4 550
Sty 4 T50
3 5 1100
g 5 1500
1 7 1850
1l/g 3 2250

iBolts and anchors shall be solidly embedded in mortar or grout.

{12) JomwTs. (a) The maximum thickness of a mortar joint
shall be 1/ inch.

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

(c) Hollow masonry units shall be laid with full head joints and
full bed joints under the full bearing areas of the face shells and
under webs where the adjacent cells are to be filled with grout.

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

History: Cr. Register, November, 1979, No. 287, eff. 6-1-8(; am, {3) and cr. Table
21.26-B1 Register, February, 1985, No. 350, eff. 3—1-85; am. (9) (b), Register, Jamo-
ary, 1989, No, 397, off. 2-1-89; am. (6) (b), Register, March, 1952, No. 435, eff.
4-1-92; x. and recr. (2, am. (5) (&), (7) (&) 3., 4., (b), r. (14), Register, November,
1995, No. 479, eff. 12-1-95.

Subchapter VIII --Roof and Ceilings

Comm 21.27 Roof design. (1) Roor 1L0ADS. (a) Gen-
eral. Roof androof/ceiling assemblies shall support all dead loads
plus the minimum live loads as set forth in par. (b) and s. Comm
21.02.

(b) Slope reof snow loads. Snow loads specified in 5. Comm
21.02 (1) (b) 2. may be reduced for roof slopes greater than 30°
by multiplying the snow load by Cs. The value of Cs shall be deter-
mined by the following: Cs = 1- (2=30) where a is the slope of the

40
roof expressed in degrees.

(2) UPLIFT AND SUCTION FORCES. Roofs shall withstand a pres-
sure of at least 20 pounds per square foot acting upward normal
to the roof surface. Roof overhangs, eaves, canopies and cornices
shall withstand an upward wind pressure of at least 20 pounds per
square foot applied to the entire exposed area,

(a) Anchorage. Roofs shall be anchored to walls and columnns
to resist uplift.

(b) Stress increase. All stresses may be increased by a maxi-
mum of one third for wind forces.

{3) Warsr. All roofs shall be designed and constructed to
assure drainage of water.

(a) Roofing. 1. General. a. Underlayment consisting of num-
ber 15 asphalt-impregnated felt paper or equivalent or other type
I material conforming to ASTM D 226 or ASTM D 4869 shall be
provided under shingles.

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

b. Fasteners shall be corrosion resistant.

Note 1: See s. Comm 20.07 {62) for definitions of shingle terms.

Note 2: The Residential Asphait Roofing Manual can be purchased from the
Asphalt Roofing Mannfacturers Associaticn at 6000 Executive Boulevard, Suite
201, Rockville, Maryland 208523803, This manual contains extensive information
on shingles from manufacture through installation, inspection and maintenance. It
includes a recommendation that properly driven and applied nails are the preferred
festening system for asphale skingles.

Register, January, 1999, No. 517

WISCONSIN ADMINISTRATIVE CODE 34

Note 3: Section Comm 20.04 (2) requires compliance with ail parts of this code,
inclading these roofing provisions, for an alteration to any dwelling that is regulated
under this code.

2. Asphalt shingles.

a. Organic asphalt shingles shall conform to ASTM D 225 and
the Class C requirements of ASTM E 108, and shall pass the wind
resistance test of ASTM D 3161.

b. Fiberglass asphalt shingles shall conform to ASTM D 3462
except that laminated shingles shall have a tear strength of at least
1430 grams in each ply.

c. Shingles that have a self-sealing adhesive strip shall
include a sealant which has an average bond strength of atleast 1.5
pounds per 3.75 inches of shingle width, at 32° E.

Note: The department will accept the results of testing conducted in accordance
with an approved test method for verifying compliance with the sealant uplift resist-
ance required in this subparagraph. Informarion on the applicable test method may
be obtained from the department.

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

e. Shingles shall be installed in accordance with the manufac-
turer’s recommendations. Shingles shall have at least 4 fasteners
per strip shingle or 2 fasteners per interlocking shingle. Shingle
head lap shall be at least 2 inches.

(b) Eave protection for shingles and shakes. Shect metal,
asphalt-impregnated felt paper or similar eave protection shall be
provided on roof slopes of less than 4:12 (18.4°), extending from
the edge of the roof a minimum distance of 2 fect 6 inches up the
roof slope to a line not less than 12 inches inside the inner face of
the exterior wall; except over unheated garages or porches.

(4) FLasHING. Flashings shall be installed at the junction of
chimneys and roofs, in all valleys, and around all roof openings.

(a) Valley flashing. 1. Open valleys. Open valleys shall be
flashed with at least No. 28 gauge galvanized, corrosion-resistant
sheet metal, 16 inches wide, or a layer of at least 50—pound roll
roofing, 16 inches wide, placed over a layer of 15—pound roofing
underlayment. Flashing sections shall be overlapped by at least 4
inches.

2. Closed valleys. Where shingles are laced or woven over
the valley, the valley shall be flashed with at least one layer of
50-pound roofing, at least 20 inches wide, over the layer of
15~pound roofing underlayment.

(b) Chimney flashing. 1. Chimney crickets shall be installed
where the upper side of a chimney is more than 30 inches wide on
a sloping roof. The intersection of the cricket and the chimney
shall be flashed and counter—flashed to a height of at least 4
inches.

2. Chimneys not exceeding 30 inches wide shall be flashed
and counter—flashed to a height of at least 6 inches.

3. Chimney sides shall be flashed to a height of at least 4
inches.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am (3) (a), Register,
January, 1989, No. 397, eff. 2-1-89; r. and recr. (1), am. (3} (2), Register, March,
1992, No. 433, eff. 4-1-92; r. and recr. (3) (a), Register, November, 1995, No, 479,
;ifi 1%,2;1-95; x. and reer. (3) (a) 1. and 2. c., Register, January, 1999, No. 517, eff.

Comm 21.28 Roof and ceiling wood framing. Unless
designed through structural analysis, wood rafters and ceiling
joists, and components, shall comply with the requirements of s.
Comm 21.02 (3).

{1) ROOF RAFTERS. (2) Ridge boards. Where rafters meet to
form a ridge, the rafters shall be placed directly opposite and
secured to each other or to a ridge board a minimum of one inch,
nominal, in thickness. Where rafters are offset more than the
thickness of the rafter, a ridge board 2 inches, nominal, in thick-
ness shall be used.

(b) Bearing. The required bearing for wood rafters shall be in
accordance with the National Design Specification for Wood
Construction published by American Forest & Paper Association.
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In no case shall the bearing be less than 11/, inches on wood or
metal or less than 3 inches on masonry or concrete.

{2) AxcHORAGE. Roofs shall be anchored to resist horizontal
thrast and uplift. Provisions shall be taken to absorb the horizontal
thrust produced by the sloping roof, rafters or beams through col-
lar ties instalied in the upper third of the roof rafters on every third
pair of rafters; or through the use of cross ties connecting beams;
or through the use of metal straps or metal plates located at the
ridge which tie the roof beams together. Rafters shall be notched
to fit the exterior wall plate and fastened to the wall.

(2m) CATHEDRAL CELINGS. In cathedral ceilings, the upper
end of the rafters shall be supported by a ridge beam or bearing
wall, or thrust restraint shall be provided per s. Comm 21.02.

(3) Cemwing 101575, Ceiling joists shall be nailed to extetior
walls and to the ends of rafters. Where joining over interior parti-
tions, they shall be nailed to the plate or to each other. Where ceil-
ing joists are placed at right angles to the rafters, as in flat or hip
roofs, the Jookout joist or ties shall be fastened to the parallel ceil-
ng joists or rafters.

(4) VALLEY AND HIP RAFTERS; LADDERS. (a) Valley rafters.
Where no bearing is provided under valiey rafiers at the intersec-
tion of 2 roof areas, the valley rafters shall be doubled in thickness
and shall be at least 2 inches deeper than the required common raf-
ter to permit full bearing at the beveled end. Where ridges are pro-
vided at different elevations, care should be taken to provide verti-
cal support for the interior end of the lower ridge board.

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

(¢) Ladders. Overhangs at gable end walls of more than 12
inches shall be provided with ladders (rafters which extend over
the wall) which extend into the structure a distance no less than the
length of the overhang. The ladders shall be fastened at the wall.
The interior end of each ladder shall be attached to a rafter or truss
with a hanger.

(5) RooF TRUSSES. Metal plate connected wood roof trusses
shall be designed in accordance with the Design Specifications for
Metal Plate Connected Wood Trusses and the National Design
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Specification for Wood Construction. Truss members shall not be
cut, bored or notched.

(6) NOTCHING AND BORING. Notching and boring of beams or
girders is prohibited unless determined through structural analy-
sis. Notching and boring of ceiling joists shall comply with pars.
(a) and (b). '

(a) Norching. 1. Notches located in the top or bottorn of ceiling
joists shall not have a depth exceeding the depth of the joist, shall
not have a length exceeding 1/5 the joist depth, and shall not be
located in the middle third of the span of the joist.

2. Where ceiling joists are notched on the ends, the notch shall
not exceed 1/4 the depth of the joist. Notches over supports shall
be permitted to extend the full bearing length of the support.

3. Bird-mouth cuts shall not exceed the 1/3 depth of the rafter
unless the seat cut bears fully on the wall plate.

(b) Boring. Holes bored in ceiling joists shall be located no
closer than 2 inches to the top or bottom edges of the joist. Where
holes are located outside the middle 1/5 of the span, the diameter
of the hole shall not exceed one third the depth of the joist. Where
the joist is notched, the hole shall not be closer than 2 inches to the
notch.

(¢) Engineered wood products. Notching or boring of engine-
ered wood products shall be done in accordance with the manufac-
turer’s instructions provided those instructions were developed
through structural analysis or product testing. Trusses shall be
anchored in accordance with standards and recommendations
published by the Truss Plate Institute.

(7) ROOF SHEATHING, BOARDS AND PLANKING. (a) Plywood
sheathing. Plywood sheathing and similar sheathing materials
which are rated by the American Plywood Association shall be
grade marked and stamped and limited to the allowable loads and
spans indicated in Table 21.28-A.

(b) Roof boards. Roof boards shall comply with the minimum
thicknesses shown in Table 21.28-B.

(¢) Roof planks. Roof planks shall be tongue and groove or
splined and at least 2 inches, nominal, in thickness. Planks shall

- terminate over beams unless the joints are end matched. The

planks shall be laid so that no continuous line of joints will occur
except at points of support. Planks shall be nailed or fastened to
each beam.

TABLE 21.28-A

ALLOWABLE L.OADS AND SPANS FOR PLYWQOD ROOF SHEATHING CONTINEUOQUS OVER TWO OR MORE SPANS
AND FACE GRAIN PERPENDICULAR TO SUPPORTS123

Maximum Span (inches) Load (it pounds per square foot)
Plywood Thickness '
Panel Span Rating {inches) Edges Blocked Edges Unblocked Total Load Live? Load
12/0 5/16 12 12 40 30
16/0 5/16, 3/8 16 16 40 30
20/ 5/16,3/8 20 20 40 30
24/¢ 3/8 24 20 40 30
24/16 W16, 172 24 24 50 40
32/16 15/32, 1/2, 5/8 32 23 40 30
40/20 19/32, 5/8, 3/4, 718 40 32 40 30
48/24 23/32,3/4, 7/8 48 36 45 35

! Spans shall be limited to values shown, based on possible effect of concentrated loads.
2Underlayment, C-C Plugged, sanded exterior type: allowable uniform load based on deflection of L/360 span for spans 24 inches or lessis 125 psf: and for spans 48 inches,

65 psf.

3 Plywood sheathing may be installed with face grain paraliel to supports in accordance with the “APA Design/Construction Guide”, American Plywood Associaton, PO.

Box 11700, Tacoma, WA 98411,
4 Assumes 10 psf dead load.
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TABLE 21.28-B
MINIMUM THICKNESS OF ROOF BOARDS

Minimum Net Thickness (Inches)
Rafter Spacing
(inches) Solid Sheathing Spaced Sheathing
24 5/8 34

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. {7) (a}, r. and
recr. Table 21.28-A, Register, January, 1989, No. 397, eff. 2—1-89; am. (1), (5) and
(6}, cr. (2m) and (6) (a) 3., . and recr. (4) {¢), Register, March, 1992, No. 435, eff.
4-1-92; cr. (6) (c), Register, November, 1995, No, 479, eff. 12-1-95.

Subchapter IX —Fireplace Requirements

Comm 21.29 Masonry fireplaces. Masonry fireplaces
shall be constructed of masonry, stone or concrete. Masonry fire-
places shall be supported on foundations of concrete or masonry.
Stractural walls shall be atleast 8 inches thick. Masonry fireplaces
shall conform to the following requirements:

{1) Fruesize. The fireplace flue size shall be based on the type
of flue and the fireplace opening indicated in Table 21,29,

TABLE 21.29
MINIMUM FLUE SIZE FOR MASONRY FIREPLACES
Type of Flue Minimumn Cross—Sectipnat Area
Round 1/12 of freplace opening but aot Jess than 75
square inches.
Square or rectangular 1/10 of fireplace opening but not lzss than 75

sguare inches,

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys
shall extend at least 3 feet above the highest point where the chim-
ney passes through the roof and at least 2 feet higher than any por-
tion of the dwelling within 10 feet of the chimney.

(3) FREBOX MATERIALS. The firebox shall be of the preformed
metal type, at least 1/4~inch thick, or listed by a nationally recog-
nized laboratory; or shall be lined with firebrick, at least 2 inches
thick and laid in thin joints of refractory cement. The back and
sidewalls of the firebox, including the lining, shall be at least 8
inches nominally thick masonry, at least 4 inches of which shall
be solid.

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

(5) Ducts. Warm-air circulating ducts shall be constructed of
masonry or metal,

(5m) RETURN AR GRILLES. Return air grilles shall not be
located in bathrooms, kitchens, garages, utility spaces or in a con-
fined space defined under s. Comm 23.06 in which a draft diverter
or draft regulator is located.

(6) HEARTH AND HEARTH EXTENSION. Masonry fireplaces shall
have hearth extensions of brick, concrete, stone, tile or other
approved noncombustible material properly supported and with
no combustible material against the underside of the hearth exten-
sion. There shall be a minimum of 4 inches of reinforced concrete
under the hearth and hearth extension surface. Wooden forms or
centers used during the construction of the hearths and hearth
extensions shall be removed when the construction is completed.
The minimum dimension of the hearth extension shall be based on
the size of the fireplace opening as specified in Table 21.29-1.

TABLE 21.29-]
HEARTH EXTENSION DIMENSIONS

Fireplace Opening Ext from Fireplace Opening (inches)
(Sq. Ft.) Side Front
Less than 6 8 16
6 or Greater 12. . 20

Register, January, 1999, No, 517
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(7) Dampers. Dampers shall be made of cast iron or at least
No. 12 gauge sheet metal. The area of the damper opening shall
be at least 90% of the required flue area when in the open position.

(8} Hoops. Metal hoods, used in lieu of a masonry smoke
chamber, shall be constructed of at least No. 19 gauge corrosion—
Tesistant metal with all seams and connections of smokeproof
construction. The hoed shall be sloped at an angle of 45° or less
from the vertical and shall extend horizontally at least 6 inches
beyond the firebox lirnits. Metal hoods shall be kept a minimurm
of 18 inches from the combustible materials unless approved for
reduced clearances.

Note: The department will accept dampers and hoods listed by nationally recog-
nized laboratories.

(9) FLUE LINERS. Masonry chimneys shall be provided with
fireclay flue liners of at least 5/g—inch thickness, vitrified clay
sewer pipe or material that will resist corrosion, softening or
cracking from flue gases at temperatures up to 1800°E Flue liners
shall start at the top of the fireplace throat and extend to a point at
least 4 inches above the top of the enclosing masonry walls. The
nominal thickness of the masonry chimney wall shall be at least
4 inches. Flue liners shall be Iaid in a full mortar bed and each indi-
vidual flue shall be wrapped and laterally supported by at least 4
inches of masonry. Firebrick material may be used in lieu of flue
liners in the throat of the fireplace.

(10) CLEANOUT OPENINGS. Fireplaces with ash dumps shall be
provided with cleanout openings at the base. Doors and frames of
the opening shall be made of ferrous materials.

(11) MANTEL SHELVES AND COMBUSTIBLE TRIM. Woodwork or
other combustible materials shall not be placed within 6 inches of
the fireplace opening. Combustible materials located within 12
mmches of the fireplace opening shall not project perpendicularly
more than /g-inch for each inch distance from the opening.

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

(13) CorBELING. Unless designed through structural analysis,
masonry chimneys shall not be corbeled from a wall more than 6
inches nor shall a masonry chimney be corbeled from a wall less
than 12 inches in nominal thickness unless it projects equally on
cach side of the wall. The corbeling shall not exceed one~inch pro-
jection for each brick course.

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; am. Register, Feb-
ruary, 1985, No. 350, eff. 3—1-85; am. (6) and Table 21.28-1, Register, January,
1989, No. 397, eff 2-1-89; am. (intro.) and (12), er. (5m), r. and recr. {6), Register,
March, 1992, No. 435, eff. 4-1-92; r. (12) and renum. {13} and (14) to be (12) and
(13), Register, January, 1999, No. 517, eff. 2-1-99.

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

(1) MATERIALS. No masonry chimney shall rest upon wood.
The foundation shall be designed and built in conformity with the
requirements for foundations. Masonry chimney walls shall be at
least 4 inches in nominal thickness. Hollow cored masonry units
may be used to meet the 4 inch nominal thickness requirement.

{2) Frue size. Chimney flues for appliances shall be at least
equal in area to that of the area of the connecior from the appli-
ance.

{3) MULTIPLE FLUE SEPARATION. When more than ome flue is
contained in the same chimney, a masonry separation of at least
4 inches nominal in thickness shall be provided between the indi-
vidual flues. The joints of adjacent flue linings shall be staggered
by at least 7 inches.

(4) CorBELING. Unless designed throungh structural analysis,
masonry chimneys shall not be corbeled from a wall more than 6
inches nor shall a masonry chimney be corbeled from a wall less
than 12 inches in nominal thickness unless it projects equally on
each side of the wall. The corbeling shall notexceed one—inch pro-
jection for each brick course.
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(5) INLETS. Inlets to masonry chimneys shall enter the side and
be provided with thimbles. Thimbles shall be at least No. 24
manufacturer’s standard gauge (0.024 inch) or S/g—inch thick,
refractory raaterial. Each chimney shall have an inlet installed at
the time of construction.

(6) CLEAN-OUT OPENING. Every masonry chimney shall be
provided with a clean—out opening at the base. Such openings
shall be equipped with metal doors and frames arranged to remain
closed when not in use. Clean—out openings shall be located
below the lowest inlet to the flue.

(7) FLUE LINERS. (a) Masonry chimneys shall be lined with
fireclay flue lining atleast 5/g—inch thick, vitrified clay, sewer pipe
or with material that will resist corrosion, softening or cracking
from flue gases at temperatures up to 1800° F. Flue liners shall
commence at the chimney footing.

(b} All flue liners shall be laid in a full mortar bed.

(c) Variations in inside and outside dimensions shall not
exceed 1/4—inch for clay flue liners.

(8) CrivNEY capPs. Chimneys shall be provided with precast
or cast—in—place concrete chimney caps. Chimney caps shall have
aminimum thickness of 2 inches, shall slope outwards away from
the flue, and shall provide a one—inch overhang and drip edge on
all sides. A slip joint shall be installed between the flue and the
cap. The slip joint shall be filled with 1/4—inch felt or similar mate-
rial and shall be caulked with high—temperature caulk or similar
material to prevent water infiltration.

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

(b) Except as required under pars. () and (d), the clearance
spaces shall remain completely open.

(c) The clearance spaces between chimneys and wood joists,
beams, headers or other structural members which form floors or
ceilings shall be firestopped with galvanized steel, atleast 26 gage
thick or with noncombustible sheet material not more than 1/2 inch
thick.

(d) Noncombustible material shall be used to prevent entry of
debris into the clearance spaces.

History: Cr. Register, February, 1985, No. 350, eff, 3-1-85; am. (8), Register,
March, 1992, No. 435, eff. 4-1-92; 1. and recr. (8) and (9); Register, November, 1995,
No. 479, eff. 12-1-95.

Comm 21.32 Factory-built fireplaces. Factory-built
fireplaces comsisting of a fire chamber assembly, one or more
chimpey sections, a roof assembly and other parts shall be tested
and listed by a nationally recognized testing laboratory.

(1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace
assemnbly shall be erected and maintained in accordance with the
conditions of the listing.

{a) All joints between the wall or decorative facing material
and the fireplace unit shall be completely sealed, firestopped or
draft-stopped with a noncombustible caulk or equivalent.

{b) Doors installed on factory built fireplaces shall conform
with the terms of the listing and the mamufacturers installation
instructions for the fireplace unit.

(2) DISTANCE FROM COMBUSTIBLES. Portions of the manufac-
tured chimney extending through combustible floors or roof/ceil-
ing assernblies shall be installed in accordance with the distances
listed on the chimney in order to prevent contact with combustible
materials.

(3) HearTs EXTENSIONS. Hearth extensions shall be provided
in accordance with the manufacturer’s listing. Where no hearth

Comm 21.33

extension is specified in the listing, a hearth extension shall be
provided in accordance with s. Comm 21.29 (6).

History: Cr. Register, November, 1979, No. 287, eff. 6-1-8(; renum. from Ind
21.30 and r. and recr. (3), Register, February, 1985, No. 350, eff. 3-1-85; er. (1) (2)
and (b), am. (3) and Table 21.32-1, Register, Tannary, 1989, No. 397, eff. 2-1-89: ¢.
and recr. Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter X — Construction In Floodplains

Comm 21.33 Construction in floodplains. (1) Gen-
ERAL. Where dwelling construction is allowed by local zoning
ordinances to take place in floodfringe areas of floodplains, the
dwelling shall meet the requirements of this subchapter.

Note: The department of natural resources (DNR) and the federal emergency
management agency (FEMA) also have regulatons that apply to construction in
floodfringe areas.

(2) ELEVATION. (a) General. Except as provided in pars. (b}
and (c), all dwellings constructed within a floodfringe area shall
be elevated so the lowest floor and alt basement floor surfaces are
located at or above the base flood elevation.

(b) Certified fioodproof basements. Floodproof basements
may have the top of the basernent floor no more than 5 feet below
the base flood elevation provided the basement is designed by a
registered architect or engineer to be watertight and impermeable.
No Lmitation is placed on the use or occupancy of a certified
floodproof basement by the provisions of this subchapter.

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

a. Means of egress.

b. Entrance foyers.

c. Stairways.

d. Incidental storage of portable or mobile items.

2. Fully enclosed spaces used only for those purposes listed
in subd. 1. shall be designed to automatically equalize the hydro-
static pressure on exterior walls by allowing the entry and exit of
floodwaters. Designs for meeting this requirement shall be certi-
fied by a registered architect or engineer or shall meet all of the
following requirements:

a. There shall be at least two pressure relieving cpenings and
the openings shall have a total net area of not less than one square
inch for every square foot of enclosed area subject to flooding.

b. The bottom of ail openings shall be no more than 12 inches
above grade.

c. Openings may not be equipped with screens, louvers,
valves or other coverings or devices unless such devices permit
the automatic entry and discharge of floodwaters.

{3) CERTIFICATION OF ELEVATION. A registered land surveyor,
architect or engineer shall certify the actual elevation in relation
to mean sea level of the lowest structural member required to be
elevated by the provisions of this subchapter.

(4) ANCHORAGE. The structural systems of all dwellings shall
be designed, connected and anchored to resist flotation, collapse
or permanent lateral movement due to structural loads and stresses
at the base flood elevation.

(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS.
Electrical and mechanical equipment shall be placed above the
base flood elevation or shall be designed to prevent water contact
with the equipment in case of a flood up to the base flood eleva-
tion.

{6) CONSTRUCTION MATERIALS AND METHODS. All dwellings
constructed in floodplains shall be constructed using materials

and methods designed to minimize flood and water damage.

History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, eff,
3-1-97.
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Comm 21.34 Construction in coastal floodplains.
(1) GENeraL. All dwellings constructed in coastal floodplains
shall be designed by a registered architect or engineer and shall
meet the requirements of this section and s. Comrn 21.33,

(2) ELEvaTioN. All dwellings constructed in a coastal flood-
plain shall be elevated so the lowest portion of all structural mem-
bers supporting the lowest floor, with the exception of mat or raft
foundations, pilings, piling caps, columns, grade beams and brac-
ing, is located at or above the base flood elevation.

(3) ENCLOSURES BELOW BASE FLOOD ELEVATION. Enclosures
below the base flood elevation in a coastal floodplain may not be
used for human occupancy and shall be free of all obstructions,
except for non-loadbearing walls and partitions. Non-loadbear-
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ing walls and partitions below base flood elevation shall be
constructed to break away without causing any structural damage
to the elevated portion of the dwelling or foundation system due
to the effect of wind loads and water loads acting simultancously.

(4) Founpations. All dwellings located in a coastal flood-
plain shall be supported and anchored on pilings or columns. The
piling or column shall have adequate soil penetration to resist
comebined water and wind loads at the base flood elevation. Piling
or column design shall consider the effect of scour of soil strata.
Mat or raft foundations to support columns may not be used where
soil under the mat or raft is subject to scour or other erosion from
wave flow conditions.

History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, eff.
3-1-97.
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Chapter Comm 22
ENERGY CONSERVATION
Subchapter I — Scope and Application Comm 22.21 Envelope requirements.
Comm 22.01  Scope. Comm 22.22 Vapor retarders.
Comm 22.02 Application. Comm 22.23 Walls.
Subchapter II — Materials and Equipment. Comm 22.24 Roof and ceiling.
Comm 22.03 Identification. Comm 22.25 Floors over unheated spaces.

Comm 22.05 Fenestration product rating certification and labeling.

Subchapter IH - Definitions
Comm 22.06 Definitions.

Subchapter IV — Design Criteria
Comm 22.07 Indoor and outdoor temperatures.
Comm 22.08 Ventilation and moisture control.

Subchapter V —Heating and Air Conditioning Equipment and Systems
Comm 22.09 Scope.

Comm 22.10 Calculating heating and cooling loads.
Comm 22.11  Calculation procedures.

Comm 22.12  Selection of equipment.

Comm 22.13 Supplementary heater for heat pumps.
Comm 22.14 Mechanical ventilation.

Comm 22.15 Temperature control.

Comm 22.16 Humidity control.

Comm 22.17 Duct system insulation.

Comm 22.19  Pipe insulation.

Subchapter VI — Dwelling Envelope Design
Comm 2220 General.

Comm 22.26
Comm 22.27
Comm 22.28
Comm 22.29
Comm 22.30
Comm 22.31
Comm 22.32

Slab—on—grade floors.
Crawl space walls.
Basement walls.

Masonry veneer.

Air leakage.

Calculations.

Recessed lighting fixtures.

Subchapter VII - Design By Systems Analysis and Design of Dwellings Utiliz-
ing Renewable Energy Sources

Comm 22.33 General.

Comm 22.34 Energy analysis.

Comm 22.35 Input values.

Comm 22.36 Design.

Comm 22.37 Analysis procedure.

Comm 22.38 Calculation procedure.

Comm 22.39 Use of approved calculation tool.
Comm 22.40 Documentation.

Comm 22.41 Renewable energy source analysis.
Comm 22.42 Documentation.

Note: Chapter Ind 22 was renumbered to be chapter ILHR 22, Register, February,
1985, No. 350, eff. 3-1-85. Chapter ILHR 22 was repealed and recreated to be
chapter Comm 22, Register, January, 1999, No. 517, eff. 2-1-99.

Subchapter I — Scope and Application

Comm 22.01 Scope. This chapter applies to all one~ and
2-family dwellings covered by this code.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.02 Application. (1) This chapter is not
intended to conflict with any safety or health requirements. Where
such conflict occurs, the safety and health requirements shall gov-
ern.

(2) This chapter allows the designer the option of using
subchs. V and VI or VII to demonstrate compliance with equip-
ment and thermal performance requirements. The designer shall
identify on the plan submittal form what method or subchapter is
being used, and indicate the design criteria and how it is being
applied. Requirements of all other subchapters apply regardless
of choice.

Note: The UDC Energy Worksheet specifies the insulation requirements to apply
to the dwelling envelope. A copy of the worksheet is in the appendix. Other code
requirements apply to material and equipment identification, sealing of the building
envelope, the heating and cooling system including ducts, and the hot water system.
Copies of worksheets may be obtained from the Department of Commerce, Safety
and Buildings Division P.O. Box 2509 Madison, WI 53701.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Subchapter II — Materials and Equipment.

Comm 22.03 Identification. (1) DWELLING ENVELOPE
INSULATION. (a) Except as provided in par. (b), a thermal resist-
ance identification mark shall be applied by the manufacturer to
each piece of dwelling envelope insulation 12 inches or greater in
width.

(b) Insulation without a thermal resistance identification mark
may be used if the insulation installer provides a signed and dated
certification for the insulation installed in each element of the
building envelope, listing the type of insulation, the manufacturer
and the R—value. For blown—in or sprayed insulation, the installer
shall also provide the initial installed thickness, the calculated

settled thickness, the coverage area and the number of bags
installed. The installer shall post the certification in a readily
accessible conspicuous place on the job site.

(2) INSULATION INSTALLATION. (a) Roof and ceiling, floor and
wall cavity batt or board insulation shall be installed in a manner
which will permit inspection of the manufacturer’s R—value iden-
tification mark.

(b) The thickness of roof and ceiling insulation that is either
blown in or sprayed shall be identified by thickness markings that
are labeled in inches installed at least one for every 300 square feet
through the attic space. The markers shall be affixed to trusses or
joists marking the minimum initial installed thickness and mini-
mum settled thickness with numbers a minimum of one inch in
height. Each marker shall face the attic access. The thickness of
installed insulation shall meet or exceed the minimum initial
installed thickness shown by the marker.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.05 Fenestration product rating certifica-
tion and labeling. (1) CERTIFEED PRODUCTS. Except as pro-
vided in sub. (2), fenestration product rating, certification and
labeling, U—values of windows, doors and skylights shall be deter-
mined in accordance with the National Fenestration Rating Coun-
cil standard 100, Procedures for Determining Fenestration Prod-
uct Thermal Properties, by an accredited, independent laboratory.
Fenestration products shall be labeled and certified by the
manufacturer. Such certified and labeled values shall be accepted
for purposes of determining compliance with the dwelling enve-
lope requirements of this code.

(2) DErauULT VALUES. When a manufacturer has not deter-
mined product U-value in accordance with NFRC 100 for a par-
ticular product line, compliance with the dwelling envelope
requirements of the code shall be determined by assigning such
products a default U-value in accordance with Tables 22.05-1
and 22.05-2. Product features must be verifiable for the product
to qualify for the default value associated with those features.
Where the existence of a particular feature cannot be determined
with reasonable certainty, the product shall not receive credit for
that feature. Where a composite of materials of two different
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product types is used, the product shall be assigned the higher
U-—value.
TABLE 22.05-1

U-VALUE DEFAULT TABLE FOR WINDOWS, GLAZED DOORS AND SKYLIGHTS#*
METAL WITHOUT THERMAL BREAK Single Glazed Double Glazed
Operable . . ... 127 o 0.87
Fixed ... i e 113 . 0.69
Garden Window ... .. .. e 260 ... 1.81
Curtain Wall .. ... .. e e 122 L 0.79
DOOr . e 126 ..o 0.80
SKylght . e 198 .o 1.31
Site Assembled Skylight ............ i 136 . e 0.82
METAL WITH THERMAL BREAK
Operable . ... .o e 108 ... 0.65
Fixed ... i e 107 .o 0.63
Curtain Wall ... ... .. . 111 . 0.68
Door . 110 ..o 0.66
Skylight ... i 1.89 . 1.11
Site Assembled Skylight ......... ... .. i 125 0.70
REINFORCED VINYL OR METAL-CLAD WOOD
Operable ..............: e e et 090 ... ... ..o, 0.57
Bixed ... e 098 (... 0.56
DoOr L e 099 ... ... 0.57
Skylight ..o 175 1.05
WOOD/VINYL/FIBERGLASS
Operable ..........covviuiiiinnann.n. e 089 ... ... 0.55
Fixed .. .. e 098 ... 0.56
Garden Window . . ... .. it e 231 o 1.61
DoOr . e 098 ...l 0.56
Skylight ... e 147 . 0.84

* Glass block assemblies shall have a default U-value of 0.60.

TABLE 22.05-2
U-VALUE DEFAULT TABLE FOR NON-GLAZED DOORS
STEEL DOORS (1-3/4 inches thick ) ‘With Foam Core
0.35
‘WOOD DOORS (1-3/4 inches thick) ‘Without Storm Door
Panel with 7/16~inch panels 0.54
Hollowcore flush 0.46
Panel with 1-1/8-inch panels 0.39
Solid core flush 0.40

Without Foam Core
0.60
With Storm Door
0.36
0.32
0.28
0.26

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Register, January, 1999, No. 517
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Subchapter III - Definitions

Comm 22.06 Definitions. In ch. Comm 22:

(1) “Accessible”, as applied to equipment, means admitting
close approach to equipment not guarded by locked doors, eleva-
tion or other effective means.

Note: See “Readily accessible”. .

(2) “Air conditioning” means the process of treating air to
control simultaneously its temperature, humidity, cleanness, and
distribution to meet the requirements of the conditioned space.

(3) “Automatic” means self-acting, operating by its own
mechanism when actuated by some impersonal influence, such
as a change in current strength, pressure, temperature or mechani-
cal configuration.

(4) “Basement wall” is the opaque portion of a wall that
encloses one side of a basement and is partially or totally below
grade.

(5) “Conditioned space” means space within the dwelling
envelope which is provided with heated or cooled air or surfaces.

(6) “Cooled space” means a space directly or indirectly sup-
plied with mechanical cooling to maintain air temperature within
the space of 85°F or less at design conditions.

(7) “Crawl space wall” means the opaque portion of a wall
which encloses a crawl space and is partially or totally below
grade.

(8) “Deadband” means the range of values within which an
input variable can be varied without initiating any noticeable
change in the output variable.

(9) “Dwelling envelope” means the elements of a dwelling
with enclosed conditioned space through which thermal energy
may be transferred to or from the exterior.

(10) “Electrically heated” means provided with permanently
installed electrical space heating equipment which has an input
capacity of 3 kilowatts or more to meet all or part of the space
heating requirements.

(11) “Energy” means the capacity for doing work, taking a
number of forms which may be transformed from one form into
another, such as thermal heat, mechanical work, electrical and
chemical in customary units, measured in kilowatt-hours (kWh)
or British thermal units (Btu).

Note: See “New energy”.
(12) “Energy, Recovered”. See “Recovered energy”.

(13) “F-—value” means the rate of heat loss through a slab per
foot of perimeter measured in Btu/h e ft ¢ °F.

(14) “Glazing area” means the interior surface area of all
glazed surfaces including sash, curbing or other framing elements
that enclose conditioned spaces.

Note: Glazed surfaces include windows, sliding glass doors, and skylights.

(15) “Gross exterior wall area ” means the normal projection
of the dwelling envelope wall area bounding interior space which
is conditioned by an energy-using system including opaque wall,
window and door area. The gross area of exterior walls consists
of all opaque wall areas, including between floor spandrels,
peripheral edges of floors, window area including sash, and door
areas when they are exposed to outdoor air or unconditioned
spaces and enclosed heated or mechanically cooled space, includ-
ing interstitial area between two such spaces. The gross exterior
wall area includes the total basement wall area if it is less than 50
percent below grade. The gross exterior wall area includes non—
opaque areas such as windows and doors of all basement walls.

(16) “Gross floor area” means the sum of areas of all floors of
the structure, including basements, cellars, and intermediate
floored tiers measured from the exterior faces of exterior walls or
from the center line of interior walls, excluding covered walk-
ways, open roofed—over areas, porches, pipe trenches, exterior
terraces or steps, chimneys, roof overhangs and similar features.

Comm 22.06

(17) “Heat” means energy that is transferred by virtue of a
temperature difference or a change in state of a material.

(18) “Heated slab” means slab-on-grade conmstruction in
which the heating elements or hot air distribution system is in con-
tact with or placed within the slab or the subgrade.

(19) “Heated space” means any enclosed space provided with
a direct or indirect supply of heat to maintain the temperature of
the space to at least 50° F at design conditions.

Note: Anexample of anindirect heat supply would be heat supplied by convection
from uninsulated energy consuming systems.

(20) “Humidistat” means a regulating device, actuated by
changes in humidity, used for automatic control of relative humid-
ity.

(21) “HVAC” means heating, ventilating and air condition-
ing.

(22) “HVAC system” means the equipment, distribution net-
work, and terminals that provide either collectively or individu-
ally the processes of heating, ventilating, or air conditioning to a
building.

(23) “Infiltration” means the uncontrolled inward air leakage
through cracks and interstices in any dwelling element and around
windows and doors of a dwelling caused by the pressure effects
of wind, and the effect of differences in the indoor and outdoor air
density.

(24) “Inherently protected type IC” means tested and listed by
anindependent testing laboratory as being suitable for installation
in a cavity where the fixture may be in direct contact with thermal
insulation or combustible materials and the fixture construction
is such that, even without a thermal protector, the fixture cannot
be overlamped or mislamped.

(25) “Manual” means capable of being operated by personal
intervention.

Note: Sec “Automatic ™.

(26) “New energy” means energy other than recovered

energy, utilized for the purpose of heating or cooling.
Note: See “Energy”.

(27) “Opaque areas” means all exposed areas of a dwelling
envelope which enclose conditioned space except openings for
windows, skylights, doors and dwelling service systems.

(28) “Readily accessible” means capable of being reached
quickly for operation, renewal or inspections, without requiring
a person to climb over or remove obstacles or to resort to portable
ladders or access equipment.

Note: See “Accessible”.

(29) “Recovered energy” means energy utilized which would
otherwise be wasted and would not contribute to a desired end use,
from an energy utilization system.

(30) “Renewable energy sources” means sources of energy,
excluding minerals, derived from incoming solar radiation,
including natural daylighting and photosynthetic processes: from
phenomena resulting therefrom, including wind, waves and tides,
lake or pond thermal differences and from the internal heat of the
earth, including nocturnal thermal exchanges.

(31) “Roof assembly” means all components of the roof and
ceiling envelope through which heat flows, thus creating a build-
ing transmission heat loss or gain, where such assembly is
exposed to outdoor air and encloses a heated or mechanically
cooled space. The gross area of a roof assembly consists of the
total interior surface of the assembly, including skylights exposed
to the heated or mechanically cooled space.

(32) “Sequence” means a consecutive series of operations.

(33) “Service systems” means all energy--using systems in a
dwelling that are operated to provide services for the occupants or
processes housed therein, including HVAC, service water heating,
illumination, transportation, cooking or food preparation, laun-
dering and similar functions.

Register, January, 1999, No. 517
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(34) “Service water heating” means a supply of hot water for
purposes other than comfort heating.

(35) “Service water heating demand” means the maximum
design rate of energy withdrawal from a service water heating sys-
tem in a designated period of time; usually an hour or a day.

(36) “Slab-on-grade floor insulation” means insulation
around the perimeter of the floor slab or its supporting foundation.

(37) “Solar energy source” means a source of natural day-
lighting and of thermal, chemical or electrical energy derived
directly from conversion of incident solar radiation.

(38) “System” means a combination of central or terminal
equipment and their components, controls, accessories, intercon-
necting means, and terminal devices by which energy is trans-
formed so as to perform a specific function such as, HVAC, ser-
vice water heating or illumination.

(39) “Thermal conductance” means the time rate of heat flow
through a body, frequently per unit area, from one of its bounding
surfaces to the other for a unit temperature difference between the
two surfaces, under steady state conditions. It is expressed as
Btwh e ft2  °F.

(40) “Thermal resistance” or “R” means a measure of the abil-
ity to retard the flow of heat. The R-value is the reciprocal of ther-
mal transmittance or U—value expressed as R= 1/U.

Note: The higher the R—value of a material, the more difficult it is for heat to be
transmitted through the material.

(41) “Thermal resistance overall” or “R,,” means the recipro-
cal of overall thermal conductance expressed as Btu/h e ft2 e °F.
The overall thermal resistance of the gross area or individual com-
ponent of the exterior dwelling envelope such as, roof and ceiling,
exterior walls, floors, crawl space walls, foundation walls, win-
- dows, skylights, doors, and opaque walls, includes the weighted
R-values of the component assemblies, including air-film,
insulation, drywall, framing, and glazing.

(42) “Thermal transmittance” or “U” means the time rate of
heat flow through a body or assembly which is located in between
2 different environments, expressed in Btu/h e ft.2 ¢ °F. The
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U-value applies to combinations of different materials used in
series along the heat flow path and also to single materials that
comprise a dwelling section, including cavity air spaces and air
films on both sides of a dwelling element.

Note: The lower the U-value of a material, the more difficult it is for heat to be
transmitted through the material.

Note: The thermal transmittance is alsoreferred to as the coefficient of beat trans-
fer or the coefficient of heat transmission.

(43) “Thermal transmittance overall” or “U,” means the over-
all, average heat transmission of a gross area of the exterior dwell-
ing envelope expressed as Btu/h e ft2 e °F. The Uy—value applies
to the combined effect of the time rate of heat flow through various
paths, such as windows, doors and opaque construction areas,
comprising the gross area of one or more exterior dwelling com-
ponents, such as walls, floors or roof and ceilings.

(44) “Thermally protected type IC ” means tested and listed
by an independent testing laboratory as being suitable for installa-
tion in a cavity where thermal insulation will be in direct contact
with the fixture.

(45) “Thermostat” means an automatic control device actu-
ated by temperature and designed to be responsive to temperature.

(46) “Ventilation” means the process of supplying or remov-
ing air by natural or mechanical means to or from any space. Such
air may or may not have been conditioned.

(47) “Zone” means a space or group of spaces within a dwell-
ing with heating or cooling requirements sufficiently similar so
that comfort conditions can be maintained throughout by a single
controlling device.

History: Cr. Register, January, 1999, No. 517, eff. 2~1-99.

Subchapter IV — Design Criteria

Comm 22.07 Indoor and outdoor temperatures. The
indoor temperatures listed in Table 22.07-1 and the outdoor tem-
peratures listed in Table 22.07-2 shall be used to determine the
total dwelling heat loss or heat gain and to select the size of the
heating or cooling equipment.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

TABLE 22.07-1
INDOOR DESIGN TEMPERATURES

Season Location Design Temperature

‘Winter All areas except nonhabitable basement areas 70°F
Unheated, nonhabitable basement areas only 45°F

Summer All areas 78°F

TABLE 22.07-2
OUTDOOR DESIGN CONDITIONS BASED ON FIGURE 22.07
Zone 1 25° below zero F
Zone 1 25° below zero F
Zone 2 200 below zero F
Zone 3 15° below zero F
Zone 4 10° below zero F

Note: See Figure 22.07 for zone boundaries.

Register, January, 1999, No. 517
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Comm 22.08 Ventilation and moisture control.
(1) AtTics. (a) Ventilation shall be provided above the ceiling or
attic insulation. At least 50% of the net free ventilating area shall
be distributed at the low sides of the roof. The remainder of the
net free ventilating area shall be distributed in the upper one-half
of the roof or attic area.

1. If more than 50%, but less than 75% of the net free ventilat-
ing area is provided at the low sides of the roof, the total net free
ventilating area shall be a minimum of 1/300 of the horizontal area
of the ceiling.

2. If 75% or more of the net free ventilating area is provided
at the low sides of the roof, the total net free ventilating area shall
be at least 1/150 of the horizontal area of the ceiling.

(b) Asan exception to par. (a), the ventilation space above any
non-rigid insulation in a cathedral ceiling assembly shall be at
least one inch in height.

(c) Engineered systems that provide equivalent ventilation to
that specified in par. (a) may be used.

(2) CrawL spPACES. Ventilation shall be provided in crawl
spaces which are outside the dwelling envelope. The area of ven-
tilation shall be at least 1/1500 of the floor space. At least 50% of
the ventilating area shall be provided at opposite sides of the crawl
space or as far apart as possible.

(3) CLoTHES DRYERS. If clothes dryers are provided, the dryers
shall be vented to the outside of the dwelling. The dryer vents may
not terminate in an attic space or crawl space or basement.

Note: See s. Comm 23.14 for vent material requirements.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.
Subchapter V — Heating and Air Conditioning
Equipment and Systems

Comm 22.09 Scope. This subchapter covers the deter-
mination of system heating and cooling loads, design require-
ments, system and component performance, control require-
ments, and distribution system construction and insulation.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm22.10 Calculating heating and cooling loads.
The design requirements specified in Subchapter IV shall apply
for all computations.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.11 Calculation procedures. (1) Heating
and cooling design loads including ventilation loads for the pur-
pose of sizing systems shall be determined in accordance with one
of the procedures described in Chapter 25 of ASHRAE Handbook
of Fundamentals.

(2) Infiltration for heating and cooling design loads shall be
calculated based on a maximum of 0.5 air change per hour in the
heated or cooled space.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99,

Comm 22.12 Selection of equipment. (1) GENERAL.
Except as provided in sub. (2), the output capacity of the mechani-
cal heating equipment shall not exceed the calculated heating load
by more than 15%, except to satisfy the manufacturer’s next clos-
est nominal size.

(2) WATER HEATERS USED FOR SPACE HEATING. The output
capacity of water heaters that are used for simultaneous space
heating shall exceed the calculated space heating load by at least
43%, but by no more than 49%. Other sizing methods may be used
if approved by the department for water heaters providing simul-
taneous space and domestic water heating.

Note: Heat exchanger units that are part of the plumbing system shall meet the
requirements of Chs. Comm 81-84.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm22.13 Supplementary heater for heat pumps.
(1) If aheat pump is installed, it shall include a control to prevent
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supplementary heater operation when the operating load can be
met by the heat pump alone.

(2) Supplementary heater operation is permitted during tran-
sient periods, such as start—up periods, following room thermostat
set—point advance, and during defrost periods.

(3) A two-stage thermostat, which controls the supplemen-
tary heat on its second stage, shall be accepted as meeting this
requirement. The cut—on temperature for the compression heating
shall be higher than the cut—on temperature for the supplementary
heat. Supplementary heat may be derived from any source includ-
ing, electric resistance, combustion heating, and solar stored—en-
ergy heating.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.14 Mechanical ventilation. (1) Mechanical
ventilation system supply and exhaust shall be equipped with a
readily accessible means for shutoff when ventilation is not
required. ’

(2) Automatic or gravity dampers that close when the system
is not operating shall be provided for outdoor air intake and
exhaust.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.15 Temperature control. (1) A readily
accessible manual or automatic means shall be provided to restrict
or shut off the heating or cooling input to each zone or floor.

(2) Each system shall be provided with an adjustable thermo-
stat for the regulation of temperature. A thermostat shall be capa-
ble of being set by adjustment or selection of sensors as follows:

(a) When used to control heating only, the thermostat shall be
capable of being set from 55°F to 75°F.

(b) When used to control cooling only, the thermostat shall be
capable of being set from 70°F to 85°F.

(c) When used to control both heating and cooling, the thermo-
stat shall be capable of being set from 55°F to 85°F and shall be
capable of operating the system heating and cooling in sequence.
The thermostat or control system shall have an adjustable dead-
band of at least 10°F.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.16 Humidity control. If a system is equipped
with a means for adding or removing moisture to maintain a
selected relative humidity in spaces or zones, a humidistat shall be
provided.

(1) Humidistats of humidifiers shall be capable of being set to
prevent new energy from being used to produce a space or zone
relative humidity above 30%.

(2) Humidistats of dehumidifiers shall be capable of being set
to prevent new energy from being used to produce a space or zone
relative humidity of less than 60%.

Note: This requirement does not restrict the actual operation of the equipment.
The only requirement is that the specified setpoints be available to the occupants so
that they can minimize energy consumption. The controls are not limited to the speci-
fied settings alone.

History: Cr. Register, January, 1999, No. 517, eff, 2~-1-99.

Comm 22.17 Duct system insulation. (1) Except as
provided in sub. (4), heating and cooling duct systems, or portions
thereof, that are located on the exterior of walls, floors, ceilings
or roofs that are part of the thermal envelope shall be provided
with insulation with a thermal resistance of at least R-5.

Note: Where control of condensation is required for compliance with s. Comm
22,22, additional insulation, vapor retarders, or both, may need to be provided to Limit
vapor transmission and condensation.

(2) Where exterior walls are used as plenum walls, wall
insulation shall be as required by the most restrictive condition of
this section or s. Comm 22.21.

(3) Insulation resistance shall be measured on a horizontal
plane in accordance with ASTM standard C 518 at a mean temper-
ature of 75°F at the installed thickness.
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(4) Duct insulation, except as required to prevent condensa-
tion, is not required on any of the following ducts:

(a) Supply-air or return—air ducts that are installed in base-
ments, cellars or unventilated crawl spaces having insulated
walls.

(b) Ducts for which heat gain or loss, without insulation, will
not increase the energy requirements of the building.

(c) Ducts located within HVAC equipment.

(d) Exhaust air ducts. .
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm22.19 Pipeinsulation. (1) Exceptas providedin
sub. (2), all heating pipes in unheated spaces and all cooling pipes
in uncooled spaces shall be insulated with material providing a
minimum thermal resistivity of R—4 as measured on a flat surface
in accordance with ASTM standard C 335 at a mean temperature
of 75 °F.

(2) Piping insulation is not required in any of the following
cases:

(a) Pipes installed within heating and air conditioning equip-
ment, installed in conditioned spaces.

(b) Piping at fluid temperatures between 55°F and 120°F when
not required for energy conservation purposes.

(c) When the heat loss or gain of the piping without insulation
does not increase the energy requirements of the dwelling.

(d) When piping is installed in basements, cellars or unventi-
lated crawl spaces having insulated walls.

Note: Additional insnlation and vapor retarders may be necessary to prevent con-

densation in accordance with s. Comm 22.22.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Subchapter VI — Dwelling Envelope Design

Comm 22.20 General. The dwelling envelope of all 1—
and 2—family dwellings shall comply with this subchapter, unless
the requirements of system analysis design of subch. VII are met.

Note: See the appendix for an example of the UDC Energy Worksheet to be used
to demonstrate compliance with the dwelling envelope insulation requirements of ss.

TABLE 22.21

DEPARTMENT OF COMMERCE

Comm 22.22

'Comm?22.21 t022.28. The worksheet allows the option of using a prescriptive pack-

age approach, or trade-off approach. Copies of worksheets may be obtained from the
Department of Commerce, Safety and Buildings Division P.O. Box 2509 Madison,
WI53701. Other forms or software may be used when approved by the department.
The U.S. Department of Energy “MECcheck”™ software, 1995 edition, may be used
to demonstrate compliance for non—electrically heated homes. For some parts of the
state, the MEC envelope requirements are more stringent than ch. Comm 22. The
department will accept envelope designs for non-electrically heated dwellings ele-
vated using MECcheck that “pass” when the location of the dwelling is assumed to
be *“zone 15” or Madison, WI.
History: Cr. Register, January, 1999, No. 517, eff. 2—1-99.

Comm 22.21 Envelope requirements. (1) GENERAL.
The stated Uy —, U — or R—value of an assembly may be increased,
or the stated U, — , U — or R-value of an assembly may be
decreased, provided the total heat gain or loss for the entire dwell-
ing does not exceed the total Uy~ ,U — or R—value of an assembly
resulting from conformance to the values specified in ss. Comm
22.23 to 22.28.

(2) APPLICATION OF STANDARDS FOR ELECTRICALLY HEATED
DWELLINGS. (a) New dwellings. New dwellings that are electri-
cally heated shall meet the thermal performance standards of this
subchapter for electrically heated dwellings.

(b) Additions. If the combined input capacity of permanently
installed electrical space heating equipment of the original dwell-
ing and a new addition exceeds 3 kilowatts, either the addition
shall meet the thermal performance standards of this subchapter
for electrically heated dwellings or the entire dwelling and addi-
tion shall meet the thermal performance standards of this sub-
chapter for electrically heated dwellings.

(c) Alterations. If an alteration results in the addition of perma-
nently installed electrical space heating equipment with a com-
bined input capacity of permanently installed electrical space
heating equipment of the altered dwelling exceeds 3 kilowatts,
either the area served by the new electrical space heating equip-
ment shall meet the thermal performance standards of this sub-
chapter for electrically heated dwellings or the entire dwelling,
and the addition shall meet the thermal performance standards of
this sub—chapter for electrically heated dwellings.

HEATING AND COOLING CRITERIA 8

“Maximum Overall Thermal Transmittance, Ug or Minimum

Thermal Resistance, R
Component of Dwelling Envelope Non-electrically Heated Electrically Heated
- Roof and Ceiling?® Up=0.026 Ug=0.020

Walls:

crawl spaceS f " Up=0.060 Up = 0.060

basement® f Ug = 0.091 Up = 0.091

walls? Up=0.110 Up = 0.080
Floors:

heated slab-on—grade®- &-f R= 85 R=10

over unheated space® Up =0.050 Ug = 0.050

unheated slab—on—grade®: .f R=6.5 R=10

over outside air (overhang) Ug =0.033 Up = 0.033

a Roof and ceiling assemblies include attic access panels and skylights.
b See definition of gross exterior wall area.
¢ Insulation installed below grade shall be suitable for that application.

d “Heated slab” means slab—on—grade construction in which the heating elements or hot air distribution systemis in contact with or placed within the slab or the subgrade.

The required U-value refers to the insulation only.

¢ Includes unheated crawl spaces, basements, garages, and other spaces outside of the dwelling envelope.

f The required U—value applies to the floor or wall assembly only, excluding the effect of soil.

g The maximum overall heat loss requirement may be increased when an equivalent amount of energy savings is provided by equipment that exceeds the federal efficiency
standards of 10 CFR part 230. Sec Energy Worksheets in the Appendix for how the credit is applied. A more exact calculation of this credit may be submitted to the department

for review in accordance with s. Comm 22.34.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.22 Vapor retarders. (1) GENERAL. (a)
Designs shall prevent deterioration from moisture condensation.

(b) Vapor retarders shall have a rating of 1.0 perm or less when
tested in accordance with ASTM standard E 96, Procedure A.

(c) The vapor retarder shall be continuous. All joints in the
vapor retarder shall be overlapped and secured or sealed. Rips and
punctures in the vapor retarder shall be patched with vapor
retarder materials and taped or sealed.

Register, January, 1999, No. 517
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(2) FraME ASSEMBLIES. In all frame walls, floors and ceilings,
the vapor retarder shall be installed on the warm side of the ther-
mal insulation. The vapor retarder shall cover the exposed insula-
tion and the interior face of studs, joists and rafters. No vapor
retarder is required in the box sill.

(3) CONCRETE FLOORS. A vapor retarder shall be installed
under the slab or under the base course of slabs and basement
floors unless the slab is in an unheated attached garage.

(4) CONCRETE OR MASONRY BASEMENT WALLS. A vapor
retarder is not required in concrete or masonry basement wall
below—ground applications.

(5) CrawL SPACES. A vapor retarder shall be provided over
crawl space floors in accordance with s. Comm 21.05 (4).

(6) WoOD FOUNDATIONS. Vapor retarders for wood founda-
tions shall be in accordance with the standards adopted under s.
Comm 20.24 (2) (b).

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.
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shall not exceed the value given in Table 22.21. Equation 1 ins.
Comm 22.31 (1) shall be used to determine acceptable combina-
tions to meet this requirement.

(2) METAL STUD FRAMING. When metal stud framing is used,
the value of Uy, used in Equation 1 in s. Comm 22.31 (1) shall be
recalculated using a series—parallel heat flow path procedure to
correct for parallel path thermal bridging. The Uy, for purposes
of Equation 1 in s. Comm 22.31 (1), of metal stud walls shall be
determined as follows:

1
U =
w
R+ Rips xFe)
where:
R; = the total thermal resistance of the elements, in series

along the path comprising the wall assembly of heat transfer,
excluding the cavity insulation and the metal stud.

Comm 22.23 Walls. (1) GENERAL. The combined ther- Rins = the R-value of the cavity insulation.
mal transmittance value (Uy) of the gross area of exterior walls F. = the correction factor listed in Table 22.23.
TABLE 22.23
F, Values For Wall Sections With Metal Studs Parallel Path Correction Factors
Spacing of
Gage of Framing
Size of Member Stud! Inches Cavity Insulation R-Value Correction Factor
2X4 18-16 16 o.c. R-11 0.50
R-13 0.46
R-15 0.43
2X4 18 -16 24 o.c. R-11 0.60
R-13 0.55
R-15 0.52
2X6 18 - 16 16 o.c. R-19 0.37
R-21 0.35
2X6 18-16 24 o.c. R-19 0.45
R-21 0.43
2X8 18- 16 16 o.c. R-25 0.31
2X8 18- 16 24 o.c. R~25 0.38

1These factors shall be applied to metal studs of this gage or thinner.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.24 Roof and ceiling. The combined thermal
transmittance value (U, ) of the gross area of the roof or ceiling
assembly shall not exceed the value given in Table 22.21. Equa-
tion 2 in s. Comm 22.31 (1) shall be used to determine acceptable
combinations to meet this requirement.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm22.25 Floorsoverunheated spaces. The com-
bined thermal transmittance value U, of the gross area of floors
that are over unheated spaces and of floors over outdoor air, such
as overhangs, and shall not exceed the values givenin Table 22.21.
Equation 3 in s. Comm 22.31 (1) shall be used to determine
acceptable combinations to meet this requirement.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.26 Slab-on-grade floors. (1) Where the
perimeter edge of a slab—on—grade floor is above grade or less
than 12 inches below the finished grade, the thermal resistance of
the insulation around the perimeter of the floor shall not be less
than the value given in Table 22.21.

(2) Insulation shall be placed on the outside of the foundation
or on the inside of a foundation wall. The insulation shall extend
downward from the top of the slab for a minimum of 48—inches
or downward to at least the bottom of the slab and then horizon-

tally to the interior or exterior for a minimum total distance of

48—inches.

Register, January, 1999, No. 517

(3) Horizontal insulation extending outside of the foundation
shall be covered by pavement or by soil a minimum of 10 inches
thick. The top edge of insulation installed between the exterior
wall and the edge of the interior slab may be cut at a 45° angle
away from the exterior wall.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22,27 Crawl space walls. (1) If the crawl space
does not meet the requirements of s. Comm 22.25 and does not
have ventilation openings which communicate directly with out-
side air, then the exterior walls of the crawl space shall have a ther-
mal transmittance value not exceeding the value given in Table
22.21.

(2) The vertical wall insulation shall extend from the top of the
wall to at least the inside ground surface. Where the vertical wall
insulation stops less than 12 inches below the outside finish
ground level, crawl space wall insulation shall extend vertically
and horizontally a minimum total distance of 24—-inches linearly
from the outside finish ground level.

History: Cr. Register, January, 1999, No. 517, eff, 2-1-99.

Comm 22.28 Basement walls. (1) Except as provided
in subs. (3) and (4), the exterior walls of basements below uninsu-
lated floors shall have a transmittance value not exceeding the
value given in Table 22.21.

(2) The insulation shall extend to the level of the basement
floor.
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(3) Where the total gross basement wall area is less than 50%
below grade, the entire wall area, including the below—grade por-
tion, is included as part of the gross area of exterior walls.

(4) For the purpose of determining compliance with dwelling
envelope performance requirements, non-opaque areas, includ-
ing windows and doors, of all basement walls shall be included in
the gross area of exterior walls. )

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.29 Masonry veneer. When insulation is
placed on the exterior of a foundation supporting a masonry
veneer exterior, the horizontal foundation surface supporting the
veneer is not required to be insulated to satisfy the foundation
insulation requirement.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.30 Air leakage. (1) GENERAL. The require-
ments of this section apply to those dwelling components that sep-
arate interior dwelling conditioned space from the outdoor ambi-
ent conditions, or unconditioned spaces such as crawl spaces, and
exempted portions of the dwelling from interior spaces that are
heated or mechanically cooled. The requirements are not applica-
ble to the separation of interior conditioned spaces from each
other.

(2) EXTERIOR DOORS AND WINDOWS. Exterior doors and win-
dows shall be designed to limit air leakage into or from the dwell-
ing envelope. Manufactured doors and windows shall have air
infiltration rates of less than 0.3 cfmm/sq. ft, determined in accord-
ance with ASTM standard E 283 and AAMA/NWWDA standard
101/1.S.2. Door and window units constructed or fabricated in the
field shall be sealed in accordance with sub. (3).

Note: Windows and doors that meet the maximum air infiltration rate specified
in the 1997 edition of AAMA/NWWDA standard 101/1.S.2 when tested in accord-
ance with ASTM standard E 283 are acceptable to the department as meeting the 0.3
cfm/sq. ft. infiltration limit.

(3) JOINT PENETRATION SEALING. (a) Exterior joints, seams or
penetrations in the dwelling envelope, that are sources of air leak-

age, shall be sealed with durable caulking materials, closed with

gasketing systems, taped, or covered with moisture vapor perme-
able house wrap. Exterior joints to be treated include all of the fol-
Jowing:

1. Openings, cracks and joints between wall cavities and win-
dow or door frames.

2. Between separate wall assemblies or their sill-plates and
foundations.

3. Between walls, roof, ceilings or attic, ceiling seals, and
between separate wall panel assemblies.

4. Penetrations of utility services through walls, floor and roof
assemblies, and penetrations through the wall cavity of top and
bottom plates.

(b) Sealing shall be provided around tubs and showers, at the
attic and crawl space panels, at recessed lights and around all
plumbing and electrical penetrations, where these openings are
located in the dwelling envelope between conditioned space or

between the conditioned space and the outside.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.31 Calculations. The following equations
shall be used as specified in this chapter:

(1) EQUATION 1.

_ (U, AW) + (Ug Ag) +(Uq Ag)

I\
0
where:
U, = the overall thermal transmittance of the gross exterior
wall area.
A, = the gross area of the exterior walls.

Comm 22.31

Uy = the overall thermal transmittance of the various paths
of heat transfer through the opaque exterior wall area.

Ay = areaof exterior walls that are opaque.

Ug = the thermal transmittance of the windows.

Ag = the area of all windows within the gross wall area.
Ug = the thermal transmittance of the door area.

Ag = door area.

(a) When more than one type of wall, window or door is used, .
the U and A terms for those items shall be expanded into sub—ele-
ments as:

(UwiAw1 ) + (Us2Aw2 ) + (Uw3Awz) (etc.)

(b) Unless exact areas are calculated, the gross exterior wall
area with framing 24~inches on center shall be assumed to be at
least 22% framing area, and the gross exterior wall area with fram-
ing 16—inches on center shall be assumed to be at least 25% fram-
ing area.

(2) EQUATION 2.
0 A

o
where:
U, = the overall thermal transmittance of the roof and ceiling
gross area.
Ap = the gross area of the roof and ceiling assembly.
Ugr = the thermal transmittance of all elements of the opaque
roof and ceiling area.
Agr = the gross area of the opaque roof and ceiling assembly.
Us = the thermal transmittance of the area of all skylight
elements in the roof and ceiling assembly.
Ag = the area, including the frame, of all skylights in the
roof and ceiling assembly.

(a) When more than one type of roof or ceiling, skylight or

door is used, the U and A terms for those items shall be expanded
into sub—elements as:

(Ur1AR1) + (Ur2Agr2) + (etc)
(b) Access doors, hatches, plenums, or other areas in aroof and

ceiling assembly shall be included as a sub—element of the roof
and ceiling assembly. .

(c) Unless exact areas are calculated, wood frame ceilings
shall be assumed to be 7% framing area for joists 24—inches on
center and 10% framing area for joists 16—inches on center.

(3) EqQuaTioN 3.

- (U X Agy) + (Up X Ap) + (U, X Ag)

U, A
where:

‘U, = the overall thermal transmittance of the floor assembly.
A, = the gross area of the floor assembly.
Ugfy = the thermal transmittance of the various heat transfer
paths through the floor.
Am = the area associated with the various paths of heat trans-

fer.

Unless exact areas are calculated, wood frame floors shall be
assumed to be 7% framing area for joists 24—inches on center
and 10% framing area for joists 16—inches on center.

(4) ACCURACY OF CALCULATIONS. The thermal transmittance
(U,) values and dwelling dimensions used in heat gain or loss cal-
culations shall have a minimum decimal accuracy of 3 places
rounded to 2, except that the U, values used for calculating ceiling
transmission shall have a minimum decimal accuracy of 4 places
rounded to 3.

Register, January, 1999, No. 517
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(5) VaLuEs. Unless this chapter specifies otherwise, the ther-
mal resistance or thermal transmittance values used in heat gain
or loss calculations shall be those given in the ASHRAE Hand-
book of Fundamentals or shall be substantiated by the submittal
of test data from an independent laboratory that verifies the
claimed thermal resistance for the specific application of the prod-
uct or assembly.

Note: See Appendix for a table of R—values reprinted from the ASHRAE Hand-

book of Fundamentals.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.32 Recessed lighting fixtures. When
installed in the dwelling envelope, recessed lighting fixtures shall
meet any one of the following requirements:

(1) The fixture shall be inherently or thermally protected type
IC and installed inside an air-tight assembly maintaining any
clearances required by the listing.

(2) The fixture shall be inherently or thermally protected type
IC, manufactured with no penetrations between the inside of the
recessed fixture and ceiling cavity, and sealed or gasketed to pre-
vent air leakage into the unconditioned space.

(3) The fixture shall be inherently or thermally protected type
IC, and labeled as being tested in accordance with ASTM E 283
at a pressure difference of 75 pascals or 1.57 Ib/ft? with no more
than 2.0 cfm air movement from the conditioned space to the ceil-
ing cavity.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.
Subchapter VII — Design By Systems Analysis and
Design of Dwellings Utilizing Renewable Energy

Sources

Comm 2233 General. The requirements of subch.
V,“Heating and Air Conditioning Equipment and Systems” and
the requirements of subch. VI, “Dwelling Envelope
Design”establish design criteria for energy—consuming and
enclosure elements of the dwelling. As an alternative, an energy
use analysis may be used to show equivalent compliance. The
analysis shall comply with this subchapter or shall be approved by
the department.

Note: The department recognizes the use of tradeoffs between higher efficiency
furnaces and lower insulation levels. See the appendix for an example of the UDC
Energy Worksheet. Other forms or software may be used when approved by the
department. The U.S. Department of Energy “MECcheck” software, 1995 edition,
may be used to demonstrate compliance for non—electrically heated homes. For some
parts of the state, the MEC requirements are more stringent than ch. Comm 22. The
department will accept designs for non-electrically heated dwellings evaluated using
the 1995 edition of MECcheck that “pass™ when the location of the dwelling is
assumed to be “zone 15” or Madison, W1.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.34 Energy analysis. (1) Newly constructed
one— and 2—family dwellings designed in accordance with this
subchapter comply with subchs. V and VI if the calculated annual
energy consumption is not greater than a similar dwelling,
designed as a standard design, whose energy—consuming systems
and enclosure elements are designed in accordance with subchs.
V and VL

Note: In this subchapter, “standard design™ means a dwelling whose enclosure
elements and energy-consuming systems are designed in accordance with subchs. V
and VI.

Register, January, 1999, No. 517
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(2) For aproposed alternate dwelling design to be considered
similar to a standard design, it shall utilize the same energy
sources for the same functions and have equal floor area and the
same ratio of dwelling envelope area to floor area, exterior design
conditions, climate data, and usage operational schedule.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22,35 Inputvalues. (1) GENERAL. The input val-
ues in this section shall be used in calculating annual energy per-
formance. The requirements of this section specifically indicate
which variables shall remain constant between the standard
dwelling and proposed dwelling calculations. The standard dwell-
ing shall be a base—version of the design that directly complies
with the provisions of this chapter. The proposed dwelling may
utilize a design that is demonstrated, through calculations satis-
factory to the department, to have equal or lower annual energy
use than the standard design.

(2) INPUT VALUES FOR GLAZING AREAS. (a) The orientation of
the standard design shall have equal area on the north, south, east,
and west exposures.

(b) Shading in the form of draperies, roller shades or blinds
shall be assumed to be closed during periods of mechanical air
conditioning operation.

(c) Glazed areas shall not be provided with extra exterior shad-
ing beyond shading that is provided by typical construction prac-
tices such as with tinted glass, outside fixed shading devices and
roof overhangs. The energy performance impacts of added exte-
rior shading for glazed areas may be accounted for in the proposed
design for a specific dwelling, provided that the actual installation
of such systems is approved by the department.

(d) Passive solar designs shall provide documentation accepta-
ble to the department, that fixed external or other acceptable shad-
ing is provided to limit excessive summer cooling energy gains to
the dwelling interior.

(3) INPUT VALUES FOR HEAT STORAGE AND THERMAL MASS. (a)
Internal mass shall be 8 pounds per square foot.

(b) Structural mass shall be 3.5 pounds per square foot.

(c) Passive solar designs shall utilize at least 45 Btu/°F of addi-
tional thermal mass, per square foot of added glass area, when
south—facing glass exceeds 33% of the total glass area in walls.

(4) INPUT VALUES FOR DWELLING ENVELOPE. () Surface area
and volume. 1. Floors, walls and ceilings of the standard and pro-
posed designs shall have equal areas.

2. The foundations and floor types for both the standard and
the proposed designs shall be equal.

3. The glazing area including skylights in the standard design
shall not be greater than the glazing area in the proposed design.
The U- value of the glazing in the standard design shall be
selected to permit calculated compliance of the U, of the wall in
the standard design.

4. The standard design of doors shall have at least 40 square
feet of door area.

5. Building volume of both the standard and proposed design
shall be equal.

(b) HVAC controls. Input values are given in Table 22.35-1.
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TABLE 22.35-1
INPUT VALUES FOR HVAC CONTROLS
Parameter Value
Thermostat (constant) Heating set point 68°F (20°C)
Cooling set point 78°F (26°C)
Night set back 60°F (16°C)
Set back duration 7 hours
Number of set back periods equals the number of dwelling
units
Maximum number of zones 2
Number of thermostats per zone 1
Internal Sensible Heat Gain Btu/hr per dwelling unit 1500 Btu/hr
(constant)
Domestic Water Heater (calculate, Temperature set point 120°F

then use as constants)

Daily hot water consumption

Gallons = (30 x the number of
dwelling units) + (10 x the num-
ber of bedrooms)

(5) SITE WEATHER DATA CONSTANTS. Weather data from the
typical meteorological year or its equivalent from the National
Oceanic and Atmospheric Administration or an approved equiva-
lent for the closest available location shall be used.

(6) DISTRIBUTION SYSTEM LOSS FACTORS. The heating and
cooling systems efficiency shall be proportionally adjusted for
those portions of the ductwork located outside or inside the condi-
tioned space using the values shown in the following equations:

Adjusted Efficiency = Equipment Efficiency x Distribution Loss Factor

Total Adjusted System Efficiency = ( Equipment Efficiency x Distribution Loss Factor x
Percent of Ducts Outside ) + ( Equipment Efficiency x Distribution Loss Factor x Percent of Ducts Inside ).

TABLE 22.35-2
DISTRIBUTION LOSS FACTORS

Duct Location *
Mode Outside Inside
Heating 0.75 1.00
Cooling 0.80 1.00

* Ducts Jocated in a heated or cooled space are considered as being in an inside
location.

(7) AR INFILTRATION. (a) For the purpose of calculation, air
changes per hour for the standard design is 0.50. )

(b) If the proposed design takes credit for a reduced air change
per hour level, documentation of the measures providing such a
reduction or the results of a post—construction blower—door test
conducted in accordance with ASTM standard E 779 shall be pro-

vided to the department.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.36 Design. The standard design and the pro-
posed alternative design shall be designed on a common basis as
specified in this section:

(1) The comparison shall be expressed in Btu input per square
foot of gross floor area per year or other time unit, at the dwelling
site.

(2) If the proposed alternative design results in an increase in
consumption of one energy source and a decrease in another
energy source, even though similar sources are used for similar
purposes, the difference in each energy source shall be converted
to equivalent energy units for purposes of comparing the total
energy used.

(3) The different energy sources shall be compared on the
basis of energy use at the dwelling site where 1 kWh = 3,413 Btu.
History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.37 Analysis procedure. The dwelling heat-
ing and cooling load calculation procedures shall be detailed to

permit the evaluation factors specified in s. Comm 22.38 to pro-
vide a comparison of energy consumption between the alternative
design and the standard design.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.38 Calculation procedure. The calculation
procedure shall cover all of the following items that are expected
to have a significant impact on the comparison of the energy con-
sumption between the alternate design and the proposed design:

(1) Environmental design requirements as specified in subch.

(2) Coincident hourly climatic data for temperatures, solar
radiation, wind and humidity of typical days in the year represent-
ing seasonal variation.

(3) Dwelling orientation, size, shape, mass and volume.

(4) Air, moisture and heat transfer characteristics.

(5) Operational characteristics of controls for inside air tem-
perature, humidity, ventilation, lighting, and the control mode for
occupied and unoccupied hours.

(6) Mechanical equipment design capacity load profile.

(7) Dwelling loads of internal heat generation, lighting,
equipment, and the number of occupants during occupied and
unoccupied periods.

History: Cr. Register, January, 1999, No. 517, eff. 2~1-99.

Comm 22.39 Use of approved calculation tool. The
same calculation tool or method shall be used to estimate the
energy usage for space heating and cooling of the standard design
and the proposed design. The calculation tool or method and the
documentation shall be approved by the department.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.40 Documentation. Proposed alternative
designs submitted as requests for exception to the standard design
criteria, shall be accompanied by an energy analysis comparison
report. The report shall provide technical detail on the 2 dwell-
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ings, system designs, and data used in and resulting from the com-
parative analysis verifying that both analysis designs meet the cri-
teria of of this chapter.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.

Comm 22.41 Renewable energy source analysis.
(1) A proposed dwelling utilizing solar, geothermal, wind or
other renewable energy sources for all or part of its energy sources
shall meet the requirements of s. Comm 22.33, except such renew-
able energy may be excluded from the total annual energy con-
sumption allowed for the proposed dwelling by this subchapter.

(2) To qualify for the exclusion in sub (1), the renewable
energy must be derived from a specific collection, storage, and
distribution system. The solar energy passing through windows
shall also be considered as qualifying if such windows are pro-
vided with one of the following:

(a) Operable insulation shutters or other devices which, when
drawn or closed, cause the window area to reduce maximum out-
ward heat flows to those in accordance with s. Comm 22.31 (2),
and the windows are shaded from direct solar radiation during
periods when mechanical cooling is requested.

(b) The glass is double or triple pane insulated glass with a
low—emittant coating on one or both surfaces of the glass, or insu-
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lated glass with a low—emittant plastic film suspended in the air
space, and the glass areas are shaded from direct solar radiation
during periods when mechanical cooling is requested.

(3) Other criteria covered in ss. Comm 22.23 to 22.39 shall
apply to the proposed alternative designs utilizing renewable
sources of energy. ‘

History: Cr. Register, January, 1999, No. 517, eff. 2--1-99.

Comm22.42 Documentation. (1) Proposed alternative
designs submitted as requests for an exception to the standard
design criteria, shall be accompanied by an energy analysis, as
specified in s. Comm 22.40. The report shall provide technical
detail on the alternative dwelling, system designs, and the data
employed in and resulting from the comparative analysis to verify
that both the analysis and the designs meet the criteria of this code.

(2) Theenergy derived from renewable sources and the reduc-
tion in conventional energy requirements derived from nocturnal
cooling shall be separately identified from the overall dwelling
energy use. Supporting documentation on the basis of the perfor-
mance estimates for the renewable energy sources and nocturnal
cooling means specified in this subchapter shall be submitted to
the department.

History: Cr. Register, January, 1999, No. 517, eff. 2-1-99.




33 ; DEPARTMENT OF COMMERCE

Comm 23.04

Chapter Comm 23
HEATING, VENTILATING AND AIR CONDITIONING

Subchapter I —Scope
Comm 23.01 Scope.

Subchapter XX —Design
Comm 23.02 Design.

Subchapter ITI —Heating Equipment
Comm 23.03 Selecton of equipment.

Comm 23.04 Types of equipment.

Comm 23.045 Solid-fuel-burning appliances.
Comm 23.05 Safety controls.

Comrn 23.06  Combuston air.

Comm 23,065 Equipment maintenance information.
Subchapter IV —Deelivery Systems

Comemn 23.07  Air distribution systerns.
Comm 23.08 Ductrwork,

Comm 23.09 Dampers, registers and grilles.

Comm 23.13 Piping.

Subchapter V —Chimneys and Vents

Comm 23.11  General requirements,

Comm 23.12 Masonry chimneys.

Comm 23.13  Factory-built chimneys or vents.

Comm 23.14 Gas vents.

Comm 23.15 Chimney connectors, smoke pipes and stovepipes.
Comm 23.155 Multiple apphance venting,

Comm 23.156 Condensate drains.

Subchapter VI —Fuel Supply Systems
Comm 23.16  Fuel storage.

Subchapter VII —Equipment Location and Operation
Comm 23.17 Egquipment location,
Comum 23.18  Operation.

Note: Chapter Ind 23 was renurobered to be chapter ILHR 23, Register, February,
1985, No. 350, eff. 3-1-85. Chapter ILHR 23 was renumbered Chapter Comm
23 under s. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b)
7., Stats., Register, January, 1999, No. 517.

Subchapter I —Scope

Comm 23.01 Scope. The provisions of this chapter shall
apply to the design, installation and construction of all heating,
ventilating and air conditioning systems in dwellings covered by
this code.

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

Subchapter IT —Design

Comm 23.02 Design. Every dwelling shall be equipped
with a heating system designed in accordance with this section.
Heating equipment requirements may be waived for recreational
dwellings used only during the non-heating season. Where a cool-
ing system is provided, the cooling requirements of this section
shall be met.

(1) HEATING AND COOLING $YSTEM DESIGN. (a) Indoor and out-
door design temperatures shall be selected from s. Cornm 22.07.

(b) The heating and cooling systems shall be designed to main-
tain the indoor design temperature at outdoor design conditions.

(c) When requested, room~by-room heat loss and heat gain
calculations shall be furnished.

(2) DisTRIBUTION SYSTEMS. Distribution systems shall be
sized and located to satisfy the heating and cooling loads of each
conditioned space. When requested, a layout of the distribution
system shall be furnished to show that the system meets the
requirements of this code.

(3) VENTILATION. (a) General. 1. Mechanical ventilation sys~
tems shall be balanced.

2. Infiltration may not be considered as make—up air for bal-
ancing purposes.

3. All exhaust vents shall terminate outside the structure.

4. Intake air ducts shall be sized to provide a maximum of
40% of the total air that would be exhausted with all exhaust ven-
tilation in the dwelling acting sirnultaneously.

5. Kitchen range hoods that exhaust air from the kitchen area
shall terminate outside the structure and shall be considered as
exhaust ventilation for balancing and makeup purposes.

6. Kitchen range hoods that are listed and installed to recircu-
late air without exhausting it are not required to be balanced.

(b) Habitable rooms. Habitable rooms without openable win-
dows shall be provided with a balanced mechanical ventilation
gystem producing one air change per hour of fresh outside air
while the room is occupied.

(c) Rooms with toilets, tubs or showers. Any room with a toi-
let, tub or shower shall be provided with exhaust ventilation capa-
ble of exhausting 50 cubic feet per minute on an intermittent basis
or 20 cubic feet per minute on a continuons basis.

Note: The department will accept designs whick meet the Air Conditioning Con-
tractors of Americamanual; the Mechanical Contractors Association manuai; and the
Sheet Metal and Air Condidoning Coniractors Naticnal Association standards for
heating and air conditioning systers for one— and 2—family dwellings.

(4) ConNtrOLs. The temperature rise through the equipment
shall not exceed 100° F unless listed. Controls shall be provided
to maintain the inside temperature. Where forced, warrm--air sys-
tems are used, controls shall be installed to control air movement.

History: Cr. Regisier, Woverober, 1979, No. 287, off. 5-1-80; am. (1} Register,
January, 1989, No. 397, eff. 2-1-89; am. (3), Register, March, 1592, No. 435, eff.
4--1-92; r. and recr. (3), Register, November, 1995, No. 479, eff. 12-1-95; r. and
recr. (1) and (3) (a), Register, January, 1999, No. 517, eff. 2-1-99,

Subchapter IIT —Heating Equipment

Comm 23.03 Selection of equipment. All heating and
central cooling equipment shall be selected on the basis of air—
handling capacity, pumping capacity, and thermal capacity to han-
dle the calculated design heating or cooling load.

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

Comm 23.04 Types of equipment. All heat producing
appliances and cooling appliances shall be listed by a testing
agency acceptable to the department. The clearances from com-
bustible materials in Tables 23.04—A and 23.04-B shall apply
unless otherwise shown on listed appliances.

Note: The following agencies are acceptable 1o the department: The American
Gas Association (AGA), Underwriter’s Laboratories (UL), PFS Corporation, War-
nock Hersey Internztional, ETI. Testing Laboratories, and other testing agencies
approved per §. Comm 20.18.

Register, Jannary, 1999, No. 517
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TABLE 23.04-A
STANDARD INSTALLATION CLEARANCES (INCHES) FOR HEAT-PRODUCING APPLIANCES
Appliancel
From Top
and Sides of
Above Top Warm-Air
Residential Type Appliances for Instaliation of Casing er Bonnet or From Front
in Rooms Which are Larpe (See Note 2) Appliance Plennm See Note 3 From Back From Sides
Boilers and Water Heaters
Automatic Oil
Steam Boilers — 15 psi or ] —_ 24 [ 6
‘Water Boilers — 250°F Comb. Gas~0il
‘Water Heaters ~ 200°F Autornaric Gas -] 18 6 6
All Water Walls
or Jacketed Electric G — 18 6 6
Furnaces — Central Automatic Gil
Gravity, Upflow, Downflow, or &4 6 24 6 6
Horizontal and Duet, Comb. Gas-0il
Warm—Adr — 250°F Automatic Gas &4 6 18 6 6
Electric a4 6 18 6 6
Furnaces — Floor Automatic Oil '
For Mounting in or 36 — 12 12 12
Combustible Floors Comb. Gas-0il
Automatic Gas 36 — 12 12 12
Electric 36 —_ 12 12 12
Heat Exchanger
Steam — 15 psi Max.
Hot Water — 250° F Max. — 1 1 1 1 1
Room Heaters
Circulating Type il 35 - 24 12 12
Vented or Unvented Gas 36 — 24 12 12
Oil 36 —_ 35 36 36
Radiant or Other Type Gas 36 - 36 18 18
Vented or Unvented Gas with dbl
metal or 36 —_ 36 12 18
ceramic back
Radiators.
Steam or Hot Water Gas 36 — <] 6 ' 6
See Note 5 Firing Side Opp. Side
Ranges — Cooking Stoves Qil 30 — —_ s
Vented or Unvented Gas 30 —_ — 6 6
Electric 30 —_ — 6 6
Clothes Dryers Gas 6 — 24 6 6
Listed Types Electric 6 — 24 0 0
Incinerators See Note 6
Residential Types — 36 — 48 36 36

IStandard clearances may be reduced by affording protection to combustble maierial in accordance wita 1abie 23.04-B.

2Rooms which are large in comparison to the size of the applance are those having 2 volume equal to at least 12 times the total volume of 2 furnace and at least 16 drnes
the total volume of a boiler. If the actual ceiling height of a reom is greater than 8 feet, the voiume of a room should be figured on the basis of a ceiling height of & feet.

3The minimum dimension should be that necessary for servicing the appliance including access for cleaning and normal care, tube removal, ete.

“For a listed oil, combination gas—oil, gas, or electric furnace this dimension may be 2 inches if the furnace limit control cannot be set higher than 250° F or this dimension
may be one inch if the limit conrol cannot be set higher than 200° F,

0 combustible material or metal cabinets, If the underside of suck combustible material or metel cabinet is protected with asbestos millboard at least 1/4—inch thick coverad

with sheet metal of not less than Noe. 28 gauge, the distance may be not less than 24 inches.

SClearance above charging door should be not less than 48 inches.

Register, January, 1999, No. 517




35 DEPARTMENT OF COMMERCE Comm 23.045
TABLE 23.04-B
CLEARANCES, INCHES, WITH SPECIFIED FORMS OF PROTECTION*
Type of Protection Where required clearance with no projection is:
Applied to the combustible material
unless otherwise specified and covering 36 inches 18 inches 12 inches 6 inches
all surfaces within the distance
specified as the required clearance Sides Vent Sides Vent Sides Vent Sides Vent
with no protection. Thicknesses are & Conne & Conne & Conne & Conne
minimuom. Above  Rear ctor | Above  Rear ctor | Above  Rear ctor Above  Rear ctor
{a) 1/4~in. insulating millboard** 30 18 30 15 9 12 9 6 6 3 2 3
spaced out 1G#e*
@) 28 gage sheet metal on 1/4; 24 18 24 12 9 12 9 6 4 3 2 2
insulating millboard**
<) 28 page sheet metal spaced out 18 12 18 9 6 9 6 4 4 2 2 2
lG***
(d) 28 gage sheet metal on IG 18 12 18 9 6 9 6 4 4 2 2 2
insulating millboard**spaced
out 1G#Hk*
(e) 1/4; insulated millboard** on 18 12 18 ] 6 6 4 4 4 2 2 2
1G mineral wool batts
reinforced with wire mesh or
equivalent
(€3] 22 gage sheet metal on 1G 18 i2 12 4 3 3 2 2 2 2 2 2
mineral woo! batts reinforced
with wire or equivalent
[63)] 14, insulated roillboard** 36 36 36 18 18 18 12 12 G 4 4 4

*All clearances shall be measured from the outer surface of the equipment to the combustible material disregarding any intervening protection applied 1o the combustbie

material. '

**A factory fabricated board formed with roncombustible materials, normally fibers, and having a thermal conductivity in the range of 1 Btu inch per square foot per °F,

or less.
¥**Spacers shall be of noncombustible marerial.

{1} FurNACES. The input and output capacity of furnaces shail
be listed on the nameplate. All nameplates shall show evidence
that the equipment has been listed by a recognized testing labora-
tory.

(a) Fuel supply. Furnaces shall be fired with the fuel for which
they have been approved, except as provided in par. (d). Fuels
shall be supplied to the furnace in the volume and at the pressure
required on the label.

(b) Unvented furnaces and space heaters. The use of unvented
furnaces and space heaters fueled by natural gas, kerosene, alco-
hol or other fuel shall be prohibited due to concerns about oxygen
depletion; contamination from carbon monoxide, carbon dioxide,
nitrogen dioxide, formaldehyde and other combustion related
contaminants; and water vapor buildups.

(c) Vented wall furnaces. Vented wall furnaces shall not be
equipped with duct extensions beyond the vertical and horizontal
limits of the enclosure unless Iisted. Vented wall furnaces shall be
located to prevent the restriction of air circulation by doors, pro-
Jjections, or other openings. Vented wall furnaces shall be provided
with combustion air.

(d) Conversion burners. Conversion burners shall be listed by
a recognized testing laboratory. The existing equipment shall be
reconditioned and defective parts replaced before a conversion
burmer is installed. Conversion burners shall be installed in accor-
dance with the installation instroctions.

(e) Locarion. No space or water heating appliance shall be
placed in a bedroom, bathroom, closet or garage unless listed for
such installation. Appliances installed in garages shall have burn-
ers and burner ignition devices located atleast 18 inches above the
floor and be protected or located so that the furnace is not subject
to physical damage from a moving vehicle.

(2) HEeaT PUMP APPLIANCES. (a) Size. Heat pump appliances
shall be sized to provide control of the wet and dry bulb tempera-
. tres during cooling and maximum performance during heating.
The heating balance point shall be considered io determine the
- outdoor temperature at which the heat pump must operate 100%
of the time to offset the dwelling heat loss.

(b) Auxiliary heaters. Provisions for auxiliary heat to supple-
ment the heat purop at outdoor temperatures below the balance
point shall be provided. Auxiliary heaters shall be sized so that the
heat pump auxiliary will offset the dwelling heat loss down to the
heating design temperature.

(3) BorLErs. Boilers shall comply with chs. Comm 4142,
Boiler and Pressure Vessels, ss. Comm 41.10 and 41.42 through
41.435. '

Note: The deparmment will accept equipment listed by the American Society of
Mechanical Engineers, Underwriters” Laboratories, and the American Gas Associa-
gion,

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; 1, and recr. (1) (3),
and am, (4) (b), Register, February, 1985, No. 350, eff. 3-1-85; correction in (3) made
under 5. 13.93 (2m) (b} 7., Stats., Register, February, 1985, No. 350; am. (intro.) and
Table 23.04—A, r. {4), renure. Figures to JLHR 23.045, Register, Janvary, 1989, No.
397, eff. 2--1-89; correction in (3) made under 5. 13.93 (2m) (&) 7., Stats., Register,
January, 1989, No. 397; am. (intro.) and (1) (e), 1. and recr. Table 23.04-B, Register,
March, 1992, No. 433, eff. 4-1-92.

Comm 23.045 Solid—fuel-burning appliances,
{1} GENERAL. Solid—fuel-burning appliances shalt be instailed as
specified in this section unless the manufacturer or listing speci-
fies the use of protection or clearances other than those specified
in this section. All solid—fuel-burning appliances shall be tested
and lsted by an accepted testing agency.

Note: Factory—built fireplaces shall comply with s. Comm 21.32.

{2) LOCATION OF APPLIANCES. {a) Servicing. Every appliance
shall be located to permit access to the appliance. Sufficient clear-
ance shall be maintained around the equipment to perrmit cleaning
of surfaces; the replacement of air filters, blowers, motors, con-
trols and chimney connectors; the lubrication and servicing of
moving parts; and the adjustment and servicing of stokers and
appliance components.

(b} Combustion air. Solid—fuel-burning apphances shall not
be installed in spaces where the volume of the room (measured in
cubic feet) is less than 1/10th of the maximum input BTU rating
of all the appliances located in the room, unless combustion air is
provided by one of the following methods:

1. Air from inside the dwelling. The openings shall be pro-
vided to the equipment enclosure. One opening shall be located
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within 12 inches from the floor and one opening shall be located
within 24 inches from the top of the room. Each opening shall pro-
vide a minimum area of one square inch per 1,000 BTU per hour
input.

2. Air from outside the dwelling. Two openings shall be pro-
vided to the equipment enclosure. One opening shall be located
within 12 inches from the floor and one opening shall be located
within 24 inches from the top of the room. Each opening shall pro-
vide a minimum area of one square inch per 4,000 BTU per hour
input.

3. ‘Combustion air openings’. Openings required for com-
bustion air to solid—fuel-burning appliances shall be in addition
1o openings required for other appliances.

Note: Wood typically has a value of 8,600 BTU per pound.

4. ‘Location’. Combustion air openings shall not be Iocated
in a confined space in which a draft diverter or draft regulator is
located.

() Garages. Solid—fuel-burning appliances shall not be
installed in a garage unless listed for such use.

(3) CHMNEYS. (a) Solid—fuel-burning appliances shall be
connected to one of the following types of chimneys:

1. “Factory-built chimneys or vents’. A listed residential—
type and building heating appliance chimmney may be used with
solid-fuel-burning appliances if the chimneys have been tested 3
times to a minimum flue gas temperature exposure of 2100°F,
under the conditions specified by the listing agency, for at least 10
minutes each time.

2. ‘Masonry chimneys’. Masonry chimneys shall be
constructed as specified in 5. Comm 21.30.

(b) Wood-burning equipment shall not be connected to a flue
" serving a fireplace or other equipment.

(c) The chimney shall be designed to create a natural draft to
carry away the products of cormbustion or provision shall be made
for mechanically maintaining constant updraft during equipment
operation.

(d) A cleanout opening shall be provided.

{e) A listed, multifuel appliance may be vented into a single
flue.

{4) CHIMNEY CONNECTORS. (a) All solid-fuel-burning
appliances shall be connected to chimneys with factory—built
chimney material, Type L vent material or steel pipe with mini-
mum thicknesses as specified in Table 23.045-A.

TABLE 23.045-A
METAL THECKNESS FOR PIPE CONNECTORS

Diameter of Connector Minimum Thickness
(inches) Sheet Gage No. (inches)
61to 10 24 023
over 10to 16 22 029
over 16 16 056

(b) The required clearance to combustibles for chimney con-
nectors shall be 18 inches. This clearance may be reduced in
accordance with Table 23.045-B. The specified protection shall
be applied to and cover all combustible material as specified in
Figure 23.045-A.

(c) Connpectors and chimneys for solid fuel-burning
appliances shall be designed, located and installed to permit ready
access for internal inspection and cleaning.

(d) 1. Chimney connectors shall have no more than two 90°
elbows.

2. The horizontal length shall not exceed 75% of the total ver-
tical height of the entire venting system measured from the
appliance outlet.

3. The connector shall maintain a rise of at least 1/4 inch per
foot from the appliance outlet to the chimney inlet.

4. Connectors shall be securely supported and joints fastened
with a minimum of 3 sheet metal screws or rivets.
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5. Appliances used mainly for wood burning shall have the
joints assembled so that the crimped end points towards the stove.
Appliances burning coal shall have the joints assembled so that
the crimped end points away from the appliance.

6. A connector to a masenry chimney shall extend through the
wall to the innerface of the liner but not beyond.

7. The effective area of the connector shall not be less than the
area of the appliance flue collar.

(e) No chimney connectors may pass through any floor, ceil-
ing, window, door or combustible wall nor be concealed in any
closet, attic or similar space. A connector may pass through a com-
bustible wall if the connector is guarded at the point of passage by
one of the following methods:

1. Metal ventilated thimble not less than 12 inches larger in
diameter than the connector.

2. All combustible material in the wall is cut away from the
connector a sufficient distance to provide the required 18-inch
clearance. Any material used to close up such openings shall be
noncormbustible.

{f) A manual, cast iron damper to control draft shall be pro-
vided in the chimney connector. The damper shall not obstruct
more than 80% of the connector area. Listed solid—fuel appliances
whose listing prohibits the use of manual dampers in the connec-
tor shall not require a manual damper to be installed.

FIGURE 23.045-A
CONSTRUCTION USING COMBUSTIBLE MATERIAL

O\

A 1 &
metal or other
protection

“A” Equals the required clearance with no protection, specified in
s. Comm 23.045 (4) (b).

“B” Equals the reduced clearance permitted in accordance with
Table 23.045-B. The wall protection should extend far enough in
each direction to make ‘C’ equal to ‘A’.

TABLE 23.045-B
CONNECTOR CLEARANCES WITH SPECIFIED
FORMS OF PROTECTIONL23:4

Minimum Required Connector

Clearances
Type of Protection {inches)
0.013 in. (28 gage) sheet metal
spaced out 8 minjiwmm of one inch. 9
31/2 in. thick masonry wall spaced
out 2 minimim of one inch and
adegnately tied to the wall being
protected (see Note 4), 9
0.027 in. (22 gage) sheet metal on
one—inch mineral wool batts
reinforced with wire or equivalent
spaced out 2 minimurm of one inch, 3




57 DEPARTMENT OF COMMERCE

L Spacers and ties shall be of noncombustible material.

2 All methods of protection require adequate ventilation between protective material
and adjacent combustible walls and ceilings.

3 Mineral wool batts (blanket or board) shall have a minimum density of 8 pounds
per cubic foot and a minimum melting point of 1550° F.

4If asingle wall connector passes through the masonry wall there shall be at least 1/2
inch of open ventilated air space between the connector and the masonry.

(5} MOUNTING ON FLOORS. (a) Appliances shall be placed on
surfaces as described in Table 23.045-C. Solid—fuel-burning
appliances listed specifically for installation om a floor
censtructed of combustible material may be installed in accor-
dance with the terms of the listing and the manufacturer’s instruc-
tions.

TABLE 23.045-C
FLOOR MOUNTINGS FOR SOLID
FUEL-BURNING APPLIANCES

Kind of Appliance

Allowed Mounting

(1) All forced air and gravity
firnaces, steam and water boilers,
or

Floors of fire—resistive construction
with nencombustible flooring and
surface finish, or fire—resistive arches
or slabs. This construction may not
have combustible material against the
underside. Such construction shall
extend at least 18 inches beyond the
appliance on all sides.

(2) Residential-type ranges, water
heaters, fireplace stoves,room heaters
and combination fireplace stovefroom
heaters, having less than 2 inches of
ventilated open space beneath the fire
chamber or base of the appliance.

These appliances shall not be placed
on combustible floors,

(3) Residential-type ranges, water
heaters, firepiace stoves, room heaters
and combinaton fireplace stove/room
heaters having legs or pedestals
providing 2 to 6 inches of ventlated
open space beneath the fire chamber
or base of the appliance.

'On combustible floors when such

floors are protected by 4 inches of
hollow masonry, laid to provide air
circulation through the masonry layer.
Such masonry shall be coverad with
24 gage sheet metal.

The required floor protection shall
extend at least 18inches on all sides
of the appliance.

Noncombustible fioors shall extend at
least 18 inches on all sides of the
appliance.

{#) Residential—type ranges, water
heaters, fireplace stoves, room heaters
and combination fireplace stove/room
heaters having legs or pedestals
providing over 6 inches of ventilated
open space beneath the fire chamber
or base of the covered appliance.

On combustible floors when such
floors are protected by closely spaced
masonry units of brick, concrete or
stone, which provide at least 2 inches
of thickness. Such masonry shall be
covered by or placed over a sheet of
24 gage sheet metal.

The required floor protection shall
extend at least 18 inches on all sides
of the appliance.

Noncombustible floors shall exterd at
least 18 inches on ali sides of the
appliance.

Comm 23.045

(6) CLEARANCES. (@) Solid-fuel-burning appliances shall be
installed with clearances not less than specified in Table
23.045-D.

1. ‘Listed appliances exception’. Listed appliances shall be
installed in accordance with the terms of their listing if greater
clearances other than those specified by Table 23.045-D are
required in accordance with the listing.

2. ‘Clearance with protection exception’. Solid—fuel-burn-
ing appliances may be installed with reduced clearances provided
the combustible material is protected as described in Table
23.045-E. The specified protection shall be applied to and cover
all combustible material as specified in Figure 23.045-B.

TABLE 23.045-D

STANDARD CLEARANCES FOR
SOLID-FUEL-BURNING APPLIANCES

Above Top of
Casing or
Appliance.
Above Top and Minimum Standard
Sides of Furnace Clearances
Pienum {inches)
or Bonnet From From. From
Type of Appliance (inches) Front Back Sides
Residential Appliances
Steam Boilers - 15 psi
Water Boilers - 250° F ] 48 6 6
max,
Water Boilers — 200° F
.
Al Water Walled or Jacketed
Furnaces
Gravity and Forced Air 18 48 18 18
Room Heaters, Fireplace 36 36 36 36
Stoves, Combinations
Firing Opp-
Side Side
Ranges
Lined Firechamber 30 38 24 18
Unlined Firechamber 30 36 36 18
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TABLE 23.045-E FIGURE 23.045-B

MINIMUM ALLOWABLE APPLIANCE CLEARANCE PROTECTION OF COMBUSTIBLE WALLS
WITH PROTECTIOQNL234.56 AND FLOORS

Unprotected Clearances (inches)
From Table 23.045-D CHNBUSTIBLE WALL

Type of Protection For Ceilings For Walls
6 18 30 36 6 18 24 36 48 n n w__..B 8 B

3 1/2 in. thick - - - - 4 12 16 24 32
masonry wall withont B NON-LOMSUSTILE SPACERS

ventilated air space 50 MOT USE SPACERS BRECTLY
1/2 in. thick 4 220 24 3 9 12 18 24 BEMND APPLIANCE 0N CONNECTOR

nencombustible O
insulation board over

1in. glass fiber or
mineral wool batts
without ventilated air
space

0.024 in. (24 gage) 3 9 15 13 2 6 8 12 16
sheet metal over 1 in.
glass fiber or mineral - y u
wool batts reinforced
Sotvalon. o e ottt
s REQUCTION
face with ventilated SYSTEM
air space WAL

3 142 In, thick - - - - 2 6 38 12 16
masonry wall with .
ventilated air space

0.024 in. (24 gage) 3 g Is 18| 2 6 8 12 16 L
th

TOF VIEW

sheet metal wi

ventilated air space ‘%
1/2in. thick 3 9 15 18 2 ] b1 12 16 e

noncombustible
insulation board with
ventilated air space ) - AL

0.024in, (24 gage) 3 9 15 18 2 ] g 12 16

sheet metal with LEAVE 1~ CLEARANCE TO FLOOR ADIACENT NOR COMBUSTILE FASTENERS
ventilated air space WALLS, CELING, FOR AR CIRCULATION AROUND THE PERBIETER
over(.024 in. (24

gage) sheet metal with FROAT VIEW
ventilated air space

1in. glass fiber or 3 9 15 18 § 2 6 8 12 16 -
mineral wool batts
sandwiched between
two sheets 0.024 in.
(24 gage) sheet metal
with ventlated air
space
I'Spacers and ties shall be of noncombustible material. No spacers or ties shall be used
direcily behind appliance or conductor.
2With all clearance reduction systems using a ventilated air space, at least two sides
of the protection shall be open 1o provide adequate air circulation. There shall be
at least one inch berween the clearance rednction system and combustible walls
and ceilings.
3 Mineral wool bats, blaniket or board shall have 2 minimum density of 8 Ib. per cubic
foot and have 2 mindrenm melting point of 1,500°F
4 Insulation material used as part of a clearance reduction system shall have a thermal
conductivity (k) of Ove (Btu) (in)/(Sq. ft.} (Hr.) (°F) or less. Insulation board shall
" be formed of nencombnstible material.
51f a single wall connector passes through a masonry wall used as a wall shield, there
shall be at least 1/2 inch of open, ventilated space between the connector and the
XAsSoncy,
6 Clearances in front of the loading door or ash removal door of the appliance shall
not be rednced.
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FIGURE 23.045-B (continued)

CLEARARCE
REDUCTIN
SYSTEM

CLEARANCE TO COMMISTIME
WAL, WITH PROTECTION AS
SPECIFID

17 AN SPACE ARDUNT PERINETER
AND SERIND CLEARARCE RLDUCTION
SYSTEN

(7} ACCESSORIES. Accessories for solid fuel-burning
appliances such as heat exchangers, stove mats, floor pad and
protection shields, shall be listed and shall be installed in accor-
dance with the terms of their listing.

(8) SUPPLEMENTAL UNITS. Supplemental solid—fuel-burning
upits connected to a furnace shall be connected to the warm air
side of the furnace as iflustrated in Figures 23.045-C to E.

(a) Return air duct. The area of the return gir duct shall be at
least equal to the area of the warm air supply duct. The return air
duct shall be of the same material as specified for supply air ducts.
Return air grilles shall not be located in bathrooms, kitchens,
garages, utility spaces or in a confined space defined under s.
Comm 23.06 in which a draft diverter or draft regulator is located.

(b) Blower The blower on the furnace shall maintain the
manufacturer’s specifications for cubic feet per minute air flow
and static pressure when the supplemental unit is in operation.

{c) Outside air intake. The outside air intake shall be con-
nected to the cold air retarn plenum of the furnace. A volume
damper shall be placed in the duct for the fresh air intake.

Comm 23.045

FIGURE 23.045-C

CHIMKEY FOR FURNACE
BACKDRAFY
DAMPER

ALL-FUEL CHIMNEY
SERVING THIS WNIT

FURNACE

SUPPLEMENTAL HEATING
UNIT

FIGURE 23.G45-D
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FIGURE 23.045-E

o]
[ ALL-FUEL

THIMMEY SERVIMG

THIS UNET OnLY

SURPLENENTAL WEATEMG UMIT

(d) Thermostat. The thermostat conirol on the supplemental
heating unit shall activate the blower motor at a temperature
between 100° and 120° K.

(e) Supplemental units. Supplemental solid-fuel~burning
units shall be installed to maintain a 3—foot clearance between the
unit and the furnace or shall be installed in accordance with the
listings of both the supplemental unit and the furnace if such an
installation is specifically covered by the listings.

(9) SuppLy pDUCTS. Supply ducts connected to solid—fuel—
burning appliances shall have the following minimum clearances
to combustibles:

(a) Horizontal ducts. The clearance from combustibles for
horizontal ducts shall be as specified in Table 23.045-F.

TABLE 23.045-F
*_l:—)ismnce of Ducts From Bonnet or Clearance to Eombuslibles1
Plenum Required
(inches) (inches)
01to 36 18
over 3610 72 6
over 72 1

! Clearance can be reduced in accordance with Table 23.045-B

(b) Vertical ducts. 1. Air shall travel 6 feet and change direc-
tions equivalent to one 90° turn before entering an enclosure of
combustible material.

2. Ducts shall have 3/16 inch clearance between the duct and
any combustible material.

(10) CoMBINATION APPLIANCES. Appliances capable of burn-
ing multi-types of fuel shall be listed and installed in accordance
with their listing.

History: Cr. Register, February, 1985, No. 350, eff. 3-1-85; am. (1), (3} (@) 1.,
@) (b), (S) (6) (a), (6) (b) 2 (8) (intro.} and {9} (a), rerum. Tables 23.0435-B to E
to be Tables 23.045-C, D B and F and am, B 2ad F, Figures 23.045-C to E renum.
from Figures 23.01-A to C cr. (2} (c), (3 {b) w {e) and (8) (&), Table 23.045-E and
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Figure 23,045-B, 1. and recr, {6) (b) 1., Register, Jannary, 1982, No_397, eff. 2-1-89;
am. (1), (2) (b) (inwo.), (3) (a) 1., (8) (2) and Table A, cr, (2) (b) 4., ©. and recr, Table
C, Register, March, 1992, No. 435, eff. 4-1-92; am. Tzble C, Register, Novernber,
1995, No, 479, eff, 12-1-95.

Comm 23,05 Safety controls. High limit, maximum
outlet air teraperature and similar safety controls shall be provided
on heating equipment.

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

Comm 23.06 Combustion air. All fuel-burning heating
equipment, except sealed combustion appliances, cooking
appliances, refrigerators and clothes dryers, shall be provided
with a supply of air for fuel combustion. Combustion air shall not
be taken from a garage. If combustion air is taken from the attic,
provisions shall be made to prevent insulation from blocking the
combusticn air intake and the attic vents.

(1) EQUIPMENT LOCATED IN UNCONFINED SPACES. (a) Infiltra-
tion. Combustion air may be provided by means of infiltration
where the volume of the room (measured in cubic feet) in which
the burner is located is greater than 1/10 of the maximum input rat-
ing of the burner(s) in Bt per hour.

(b} Openings. Where exterior openings are used to provide
combustion air from the outside to appliances located in uncon-
fined spaces, the opening shall be designed to provide one square
inch of area for each 5,000 BTU per hour of input rating.

{2) EQUIPMENT LOCATED IN CONFINED SPACES. Combustion air
provided to equipment located in confined spaces shall be
installed in accordance with the following:

(a) Air from inside the dwelling. Two openings shall be pro-
vided to'the equipment enclosure. One opening shall be located
within 12 inches from the floor and one opening shall be located
within 24 inches from the top of the room. Each opening shall pro-
vide a minimum area of one square inch per 1,000 BTU per hour
input. The volume, in cubic feet, of the floor level to which the
enclosure is vented shall not be less than 1/10 of the maximum
input rating of the burner(s), in Btu per hour.

(b) Air from outside the dwelling. Two openings shall be pro-
vided to the equipment enclosure. One opening shall be located
within 12 inches from the floor and one opening shall be located
within 24 inches from the top of the room. Each opening shall pro-
vide a minimum area of one square inch per 4,000 BTU per hour
input.

Il:istcm-y: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (intro.), (1) (2}
and (2) (), Register, January, 1989, No. 357, eff. 2-1-89.

Comm 23.065 Equipment maintenance informa-
tion. Required regular maintenance actions for equipment shall
be clearly stated and incorporated on a readily accessible label.
The label may be limited to identifying, by title or publication
number, the operation and maintenance manual for that particular
model and type of equipment. Maintenance instructions shall be
furnished for equipment which requires preventive maintenance
for efficient operation. Manufacturer’s manuals for all installed
heating and cooling equipment and service water heating equip-
ment shall be provided.

History: Cr., Register, January, 1999, No. 517, eff. 2=1-99.

Subchapter IV —Delivery Systems

Comm 23.07 Air distribution systems. (1) Sizne.
All air distribution systems shall be sized using the velocities and
static pressure losses listed in Table 23.07.
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TABLE 23.07
DUCT VELOCITIES
Maximum Static Pressure
Loss Minimum Velocity Maximum Velocity
Designation (in WG/100 £t) (feet/minute) (feet/minute)}
Main trunk duct .10 700-900 8001200
Branch duct 10 600 7001000
Branch riser 10 500 650800
Outdoor intake 10 500 800
Grilles or openings .10 400 600
Return air door undercuts .10 200 300
Return air door or wall '
louvers 10 200 300

WG = Water gange per 100 feet.

(2) System siziNGg. The distribution systemn, including the
evaporator coil, air filters (installed external to the heating unit),
ducts, fittings, grilles and registers, shall be sized so that the total
external static pressure shall not exceed the static pressure capac-
ity of the fan at the system rated air flow.

(3) CEANGES ¥ DUCT SIZE. Where duct sizes are changed, the
slope angle of the transition duct shall not exceed 45°.
History: Cr. Register, November, 1979, No. 287 eff. 6-1-80,

Comm 23.08 Ductwork. (1) Duct use. Ducts designed
for the transmission of air shall be used for no other purpose.

(2) INTERIOR DUCTS. Allinterior ducts shall be constructed in
accordance with the following:

(a) Supply and return air ducts. Supply and return air ducts
shall comply with this paragraph except that ducts attached to
appliances may be constructed of materials specified in the
appliance listing.

1. Kitchen exhaust ducts and ducts for air exceeding 250°F
shall be constructed of sheet metal or lined with sheet metal or
constructed of other noncombustible noncorrugated maierials.

2. Ducts connected to furnaces shall be constructed of sheet
metal for at least 6 feet from the furnace.

3. Spaces formed by unlined wood joists, studs or wood
I-joists with solid webs may be used as return air ducts. Spaces
used as return air ducts shall be cut off from all reraining unused
portions of the space by tightfitting stops of sheet metal or of
wood joist material. Bridging shall be rernoved from the joist
space.

(by Under—{floor plenums. An under—floor space may be used
as a plenum in a single dwelling unit in accordance with this sec-
tion.

1. The use of the under—floor space shall be limited to build-
ings not more than 2 stories in height. Except for the floor immeds-
ately above the under—floor plenum, supply ducts shail be pro-
vided extending from the plenum to registers or other floor levels.

2. The under—floor spaces shall not be used for storage, shall
be cleaned of all loose scrap material and shall be tightly and sub-
stantially enclosed.

3. The enclosing material of the under—floor space, including
the side wall insulation and vapor barriers, shall not be more flam-
mable than one—inch (nominal) wood boards (flame spread classi-
fication of 200).

4. Access shall be tbiough an opening in the floor which shall
be 18 inches by 24 inches.

5. The furnace supplying warm air to the under—floor space
shall be equipped with an automatic control which will start the
air circulating fan when the air in the furnace bonnet reaches a
temperature not higher than 150°F. Such control shall be one that
cannot be set higher than 150° F.

6. The furnace supplying warm air to the under—floor space
shall be equipped with an approved temperature limit control that
will limit outlet air temperature to 200° F.

7. A noncombustible receptacle shall be placed below each
floor opening into the air chamber. The receptacle shall be
securely suspended from the floor members and shall be hot more
than 18 inches below the floor opening. The area of the receptacle
shall extend 3 inches beyond the opening on all sides. The perime-
ter of the receptacle shall have a vertical lip at least one inch high
at the open sides if it is at the level of the bottom of the joist, or 3
inches high if the receptacle is suspended.

8. Floor registers shall be designed for easy removal to permit
access for cleaning the receptacles.

9. Exterior walls and interior stud partitions shall be fires-
topped at the floor.

10. Each wall register shall be connected to the air chamber
by a register box or boot.

11. A duct conforming to par. (a) shall extend from the fur-

" nace supply outlet at least 6 inches below combustible framing.

12. The entire ground surface and enclosing exterior walls of
the undexr—floor space shall be covered with a vapor barrier having
a vapor permeability rating of one permn or less and a flame spread
rating of 200 or less. ' ;

13. Fuel gas lines may not be located within the under—floor
space.

14. A smoke detector shall be placed in the under—floor space.
The alarm and low—battery signal of the smoke detector shall be
audible in the occupied areas of the dwelling, when actuated.

15. The exterior walls of the under--floor spaces shall be insu-
lated in accordance with subch. VI of ch. Comm 22. The insula-
tion may not be omitted under the provisions of s. Comm 22.21
or subch. VII of ch. Comm 22.

16. Electrical wiring instalied in the plenum shall be in con-

formance with the Wisconsin Administrative Electrical Code Vol-
ume 2.

{(3) EXTERIOR DUCTS. (a) General. Except as provided in par.
(b}, ducts, which are located in garages, storage attics and similar
spaces susceptible to physical damage, shall be constructed of
galvanized steel or corrosion—resistive metal.

(b) Exception. Plastic may be used for bath fan or air—to—air
heat exchanger exhaust runs located in spaces outside the dwell-
ing.

(4) UNDERGROUND DUCTS. Ducts, plenums and fittings
constructed of metal encased in concrete or ceramic, or other
approved materials, may be installed in the ground. Supply air
ducts shall be insulated with a moistureproof material having a
resistance value of at least R—S5.
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(5) DucT CcoNSTRUCTION. Ductwork shall be constructed and
installed in accordance with any one of the appropriate following
standards:

(a) ASHRAE Handbook HVAC Systems and Equipment.

(b) SMACNA, Residential Comfort System Installation Stan-
dards Manual ’

() SMACNA, HVAC Duct Construction Standards—Metal
and Flexible. :

(d) SMACNA Fibrous Glass Duct Construction Standards.

(e) ASHRAE HVAC Applications Handbook.

() NAIMA. Fibrous Glass Duct Construction Standards.

(6) TrCkwEsS. Sheet metal ducts shall conform to the mini-
mum thicknesses listed in Table 23.08-A.

(7) Duct supportT. Ductwork shall be fastened in place and
braced to prevent lateral displacement in accordance with Table
23.08-B.

TABLE 23.08-A
DUCT CONSTRUCTION MINIMUM SHEET METAL
GAUGES
thickness thickness
galvanized sheet aluminumB & S
gauge gauge
Metal gauges (duct not enclosed in partitions)
Round ducts
Diameter, inches
Less than 12 30 26
12-14 28 26
15-18 26 24
Over 18 24 22
Rectangular Ducts
Width, inches
Less than 14 28 24
1424 26 22
25-30 24 22
Over 30 ' 22 20

Metal gauges (ducts enclosed in partition)
Width, inches
14 or less 30 26
Over 14 28 24
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TABLE 23.08-B
DUCT SUPPORT MATERIAL
Maximuam
Size of
Diameter Hanger or Strap Size and
Duct Type {inches) Duct Position Spacing
Cireular 10 Vertical  No, 18 gauge galvanized
steel x 2¥ @ 12’ o.c.
Horizontal No. 30 gauge galvanized
steel x 17 or No. 18 steel
wire @ 10 o<,
20 Vertical No. 16 gauge galvanized
steel x 2" @ 127 o.c.
Horizontal No. 28 gauge galvanized
steel x 1 or No. 18 steel
wire @ ' o.c.
Rectangular! 24 Vertical 1% x 1/8" steel galvanized
strap @ 127 o.c.
Horizental No. 18 gauge galvanized
steelx 17 @ 10" o.c.
Vertical 1" x -1/8" galvanized steel
angle @ 12’ o.c.
Horizontal 1" x 1/8" galvarnized steel

strap @ 10' o.c.

I Rectangular metal duct supports should consist of one hanger attached to one—inch
wide circular bands of the duct extending around and supporting ducts exceeding
10 inches in diameter.

Note: This table does not prohibit nailing for duct support.

(8) JomTs AND SEAMS. Al joints and seams shall be securely
fastened or locked. Round pipe slip joints shall be lapped at least
one inch.

(9) VIBRATION CONTROL. When used, vibration isolation con-
nectors shall be installed at the joint between the duct and fan or
heating equipment. Vibration isolation connectors shall not be
used where the air temperature is in excess of 250° F,

(10) AIR PASSAGEWAYS OF ENVELOPE DWELLINGS. The air pas-
sageways of envelope type dwellings shall comply with this sub-
section.

(a) No heating equipment shall be placed in the air passage-
ways.

(b) Wood exposed to the air passageways shall be of at least
2 inches norninal thickness.

(¢) Finishes and insulation exposed to the air passageway shall
have a flame spread rating of 25 or less and a smoke development
rating of 50 or less.

(d) A vapor barrier shall be installed on the warm side of
insulation which forms a part of the thermal envelope of the dwell-
ing. In the roof—ceiling air passageway, a vapor barrier for the
insulation of the ceiling may be omitted if heated air is circulated
on both sides of the ceiling insulation. The insulation on the roof
side of the air passageway shall be provided with a vapor barrier
on the warm side of the insulation. Any vapor barrier exposed to
circulating air shall have a flame spread rating of 25 or less and a
smoke development rating of 50 or less.

Note: Also see 5. Comm 21.08 (1m), Equivalent Firestopping Requirements for
Envelope Dwellings.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. (2) (b) and (107,
Register, January, 1989, No. 397, eff. 2-1-89; . and recr. (2) (a), am. (3) and (6), Reg-
ister, March, 1992, Na. 435, eff. 4-1-92; am. {2) (a) 3., (2) (b) 15.. (3) {2), and (4),
Register, November, 1995, No. 479, eff. 12-1-95; r. and recr. {2) (b) 15. and (5),
Register, January, 1999, No. 517, eff. 2-1-99.

Comm 23.09 Dampers, registers and grilles.
() VOLUME AND BACKDRAFT DAMPERS. Volume duct dampers
shail be provided to permit balancing of the system. No supply
ducts shall terminate in a garage without a backdraft damper.
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(2} AIR REGISTERS AND GRILLES. (a) Supply air registers. All
supply air cutlets shall be provided withregisters or devices which
will provide a uniform distribution of air.

(b} Return air grilles. Return air grilles shatl not be located in
bathrooms, kitchens, garages, utility spaces or a confined space in
which a draft diverter or draft regulator is located. All other habit-
able spaces shall have permanent openings to a return air grille
equal in area to the supply outlet serving those areas. At least one
return air opening shall be provided for each floor.

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

Comm 23.10 Piping. (1} PIPE SIZES AND ARRANGEMENT.
All steam and hot water supply and return piping, air-line piping
and auxiliary equipment shall be of appropriate sizes, elevations
and arrangements to accomplish the calculated results without
stress or other detriment.

Note: The sizes of pipe to be used for mains and risers may be selected from the
ASHRAE Guide and Data Book, published by the American Society of Heating,
Refrigerating and Air Conditioning Engineers; or the ranuals published by the Insti-
tute of Boiler and Radiator Manufactarers or the Mechanical Contractors Association
of America.

(2) EXPANSION AND CONTRACTION. The piping for the heating
system shall be equipped with anchors, expansion swings or
joints, supports and similar devices to relieve stress and strain
caused by temperature change of the pipe material.

(3) Pree wsuLaTION. Ungnarded steam, hot water supply and
retrn piping shall be covered with insulating material where the
pipes pass through occupied areas and the surface temperature
exceeds 180°F.

{4) STEAM AND HOT WATER PIPES. N0 pipe carrying hot water
or steam at a surface temperature exceeding 250° F shall be placed
within one inch of any cornbustible material, pass through a com-
bustible floor, ceiling or partition unless the pipe is protected by
2 metal sleeve one inch larger in diameter than the pipe or with
approved pipe covering.

{5) BALANCING. Balancing cocks shall be provided in each

circuit of a hot water distribution system.
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.

Subchapter V—Chimneys and Vents

Comm 23.11 General requirements. {1) Tyees or
CHIMNEYS AND VENTS. All heating appliances using solid, liquid
or gas fuels shall be vented to the outside by an all-fuel factory—
built, masonry chimney or other listed venting system designed to
remove the preducts of combustion.

(2) TERMINATION, (a) Chimneys. All listed factory manufac-
tured chimneys depending on a principle of gravity for the
removal of the products of combustion shall terminate at the loca-
tion specified in the product listing. For masonry chimneys or
where termination location is not specified as a part of the listing,
the chimney shall extend at least 3 feet above the highest point
where the chimney passes through the roof of the building, and at
least 2 feet higher than any ridge, peak, wall, or roof within 10 feet
horizontally of the chimney.

{b) Vents. Gas and oil appliance vents shall terminate in loca-
tions specified in their Hstings.

{3) SizING. Vents for new or replacement equipment shall be
sized to adequately exhaust combustion products from the dwell-
ing.

;Tote: The department recommends vent sizing in accordance with NFPA 54,
National Fuel Gas Code or its appendix.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; renum. (intro) 1o
(&) to be (1) 1o (3) and am. (1), Register, Febraary, 1985, No. 350, eff. 3-1-83: . (3).

Register, Fanuary, 1983, No. 397, off. 2-1-89%; am. (2), Register, Marck, 1992, No.
433, eff. 4-1-92; cr. (3), Register, November, 1995, No. 479, eff. 12-1-95.

Comm 23.12 Masonry chimneys. Masonry chimneys
shall conform to the requirements of s. Coram 21.30.
History: Cr.Register, November, 1979, No. 287, eff. 6-1--80; r. and recr. Register,

Febmary, 1985, No. 350, eff. 3-1-85; am. (8), Register, March, 1992, No. 435, eff.
4-1-92; r. and recr., November, 1995, No. 479, eff. 12~-1-95.

Comm 23.15

Comm 23.13 Factory-built chimneys or vents. Fac-
tory—built chimneys or vents shall be of an approved type.

Note: The department recognizes as approved, factory—built ¢chimneys or vents
designated as “residential type and building heating appliance,” “building heating
appliance,” “B,” “BW,” and “L.” types listed by Underwriters’ Laboratories, Inc.

(1) RESIDENTIAL TYPE AND BUILDING HEATING APPLIANCE. An
approved“residential type and building heating appliance” chim-
ney may be used with liquid or gas—fired heating appliances where
the flue gas temperature does not exceed 1000° F continuously,
and does not exceed 1400° F for infrequent brief periods of forced
firing.

(2) Tyre “B". An approved type “B” gas vent may be used
with a vented, recessed wall heater.

(3) Type “BW~. An approved type “BW” gas vent may be
used with a vented, recessed wall heater.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-8(; am. (1), Register,
March, 1992, No, 435, eff, 4-1-92.

Comm 23.14 Gas vents. (1) GeENEraL. All gas—fired
equipment shall be provided with vent pipes conforming with s.
Comm 23.15 (2} (e), unless the manufacturer specifies other mate-
rials.

(2) DRYER VENTING. (2} Gas—{ired clothes dryers shall be pro-
vided with metal venting that terminates outside the dwelling.

Note: s. Comm 22.08 (3) requires al! dryer venting to terminate cutside the stmc-
ture.

(b) Where dryer vent piping is concealed, a rigid metal vent
pipe conforming with s. Corum 23.15 (2) (&) shall be used.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; carrection made
under s, 13,93 (2m) (b) 7., Stats., Register, March, 1992, No. 435;r. and recr., Novem-
ber, 1993, No. 479, eff. 12-1-95,

Comm 23.15 Chimney connectors, smoke pipes
and stovepipes. (1) DeFnTIoN. Chimney connectors, smoke
pipes or stovepipes ate passages for conducting the products of
combustion from a fuel-fired appliance to the chimney.

{2) CONSTRUCTION AND INSTALLATION. The construction and
installation of chimpey connectors of solid—fuel-burning
appliances shall comply with s. Comm 23.045 (4). The chimney
connectors of all other fuel-fired appliances shall conform with
the following requirements:

(a) Concealed space. No chimpey connector shall pass
through any outside window, door or combustible outside wall,
nor be concealed in any closet, attic or similar space.

(b) Combustible partitions. Connectors for appliances shall
not pass through walls or partitions constructed of combustible
material unless they are guarded at the point of passage by:

1. Metal ventilated thimbles not less than 12 inches larger in
diameter than the conmector;

2. Metal or burned fireclay thimbles built in brickwork or
other approved fireproofing materials extending not less than 8
inches beyond all sides of the thimble.

(c) Pitch and length. Chimney or vent connectors shall have
no more than two 45° offsets with the vertical. The horizontal
length shall not exceed 75% of the total vertical height of the total
venting system measured from the appliance outlet. Chimney or
vent connectors shall be pitched at least 1/4—inch per foot from the
appliance outlet collar vent to the chimney inlet.

(d) Dampers. 1. Manually operated dampers are prohibited
in chimney or vent connectors of all appliances except wood—
burning appliances.

2. Alisted, automatically operated damper may be used with
any heating appliance provided it is installed and used in accor-
dance with the appliance and damper listing.

(e) Materials and thickness. Chimney or vent connectors serv-
ing liquid fuel or gas appliances shall conform to the type of mate-
rial and thickness indicated in Table 23.15—-A or 23.15-B.

{f)} Clearance. Single wall metal connectors shall be installed
with clearance to combustibles as indicated in Table 23.15-C.

Register, January, 1999, No. 517



Comm 23.15

These clearances may be reduced if the combustible material is
protected in accordance with the requirements of Table 23.04-B.

TABLE 23.15-A
MINIMUM CHIMNEY CONNECTOR GAUGES FOR
OIL-FIRED APPLIANCES
Galvanized Steel Gavge Nwmber
Diameter of Connector Min. thickness (inch) Gauge
Less than 6 inches 019 26
6 inches 1o less than 10 inches 024 24
10 inches to 13 inches 030 22
14 inches to 16 inches 036 . 20
Greater than 16 inches 058 16

TABLE 23.15-B
MINIMUM VENT CONNECTOR GAUGES FOR GAS

Galvanized Steel Gauge Number

Diameter of Connector Min. thickness (inch) Gauge
1 inch through 4 inches 016 28
5 inches or over 026 - 24
TABLE 23.15-C

CHIMNEY CONNECTOR AND VENT CONNECTOR
CLEARANCES FROM COMBUSTIBLE MATERIALS

(See Note 4)
Minimunm
Clearance
Inches
Description of Appliance (See Note 1)
Single-Wall Metal Pipe Connectors
Gas Appliances Without Draft Hoeds .............. 18
Electric, Gas, and Oi]l InCIDerators .. ...vuvveuvuoonn 18
L o)) L 18
Unlisted Gas Appliances With Draft Hoods ......... [
Boilers and Furnaces Equipped With Listed Gas 9
Bumers and With Draft Hoods ... L
Oil Appliances Listed as Suitable for Use With Type L 9
Venting Systems, but only wher connected to
chimmeys ..........iiniinirrrriarirareranns
Listed Gas Appliances With Draft Hoods. See Note 3. . 6
Type L Vent Piping Connectors
Gas Appliances Without Draft Hoods .............. g
Electric, Gas, and Oil Incineraters .. ............... 9
Oil Appliances .........ccuviminianiiinenaan 9
Unlisted Gas Appliances With DrafiFoods ..__.._.. 6
Boilers and Furnaces Equipped With Listed Gas 6
Bumers and With Draft Hoods ... ...
0Oi] Appliances Listed as Suitable for Use with Type L {See Note 2)
VEIIS ..o s
Listed Gas Appliances With Draft Hoods ........... {See Note 3)
Type B Gas Vent Piping Comnectors . ............,...
Listed Gas Appliances With Draft Hoeds ........... {SeeNote 3)

! These clearances apply except if the listing of an appliance specifies different clear-
ance, in which case the listed clearance takes precedence.

2 If listed type L. venting system piping is used, the clearance may be in accordance
with the venting systern listing.

3 If listed type B or type L venting system piping is used, the clearance may be in
accordance with the venting systemn listing.

4 The clearances from connectors to combustible materials may be reduced if the

combustible material is protected in accordance with Table 23.04-B.

History: Cr. Register, November, 1979, No. 287, ¢ff. 6-1-80; am. {2) (intro.) and
(2), Tables 23.15-A.and C, renum. (2) (d) 10 be ILHR 23.155, Register, January, 1989,
No. 397, eff. 2-1-89; r, (2) (¢) and (f), renuzn. (2) (e), (g) and (h) to be {2) {c), (¢) and
(f), cr. (2) (d), Register, March, 1992, No. 435, eff. 4-1-92; r, and recr. (2} (d), Regis-
ter, January, 1999, No. 517, eff. 2-1-99.

Comm 23.155 Multiple appliance venting. Two or
more listed gas—or liquid-fueled appliances may be connected to
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a common gravity—type flue provided the appliances are equipped
with listed primary safety controls and listed shutoff devices and
comply with the following requirements.

{1) The appliances shall be located in the same story, except
for engineered venting systems.

{2) The appliances shall be joined at 2 manifold or Y-type fit-
ting as close to the chimney as possible, unless the connector from
each appliance enters a separate chimney inlet and the inlets are
offset at least 12 inches vertically or the separate inlets occur at
right angles to each other.

{3) The chimney connector and chimney flue shall be sized to
accommodate the total volume of flue gases. For gas—burning
appliances the venting area shall be at least equal to the size of the
largest vent cornectors plus at least 50% of the area of the other
vent connectors.

History: Renum. from ILHR 23.15 (2) (&) and am. Register, January, 1989, No.
397, eff 2-1-89; 1. (2}, renum. (1) (intro.), (2) to {c} to be {intro.}, (1} fo (3), Register,
March, 1992, No. 435, eff. 4—1-92.

Comm 23.156 Condensate drains. Provisions shall be
made so that condensate from heating equipment drains into the
sanitary drain system.

History: Cr. Register, January, 1989, No. 397, eff. 2-1-89.

Subchapter VI —Fuel Supply Systems

Comm 23.16 Fuel storage. (1) LIQUEFIED PETROLEUM
GAS STORAGE TANKS. All liquefied petroleum gas storage tanks
shall be consttucted to conform with the applicable sections of
chs. Comm 11 and 12, Liquefied Petroleum Gases and Liquefied
Natural Gases.

(a) No tanks shall be located inside dwellings.

(b) Tanks shall have welded steel supports and be permanently
installed on concrete pads or foundations.

(2) O STORAGE TANKS. (a) Except as provided in pars. (b)
and (c), oil storage tanks shall be installed in accordance with ch.
Comm 10, Flammable and Combustible Liquids.

(b) The total storage capacity inside any dwelling unit shall be
limited to 550 gallons in one tank, or not more than 275 gallons
in each of 2 tanks cross—connected to a single burner.

{c¢) 0Oil storage tanks on the inside of any dwelling shall be
located at the same level as the burner it serves.

{3) Gas PipING sYSTEMS. Gas piping systems, extending from
the point of delivery to the comnection with each gas—fired
appliance or device, shall be installed to conform with NFPA 54,
National Fuel Gas Code.

(4) SHUTOFF AND CONTROL DEVICES. (a) Any oil-fired
appliance or device connected to a fuel piping system shall have
an accessible, approved manual shutoff valve installed upstream
of any connector.

(b) Automatic gas—burning heating appliances shall be
equipped with listed devices which will shut off the gas to the pilot
light and main burmer(s) in the event of pilot failure.

(c) Liquid fuel-burning appliances shall be equipped with pri-
mary safety controls which will shut off the flow of fuel to the
burner(s) in the event of ignition failure.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; correction in (1)
(intrg.), made under s, 13.93 (2m) (b) 7., Stats. Register, February, 1985, No. 350,

3-1-85; r. and recr. (2), {3) and (4) {a), Register, January, 1989, No. 397, eff. 2-1-89;
fi-(ll) 9(;), renum. (1) {c) to be (1) (b), am. (2}, Register, March, 1992, No. 435, eff,

Subchapter VII —Equipment Location and
Operation

Comm 23.17 Equipment location. (1) Qutpoor
EQUIPMENT. Outdoor equipment shall be located so as to not
restrict the air flow or recirculation of air. Outdoor equipment so
located as to be subject to damage shall be protected.
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(2) InboorR EQUIPMENT. All indoor equipment shall be

installed with a mindmum of 24 inches of clearance for service.
History: Cr. Register, November, 1979, No. 287, eff, 6-1-80,

Comm 23.18 Operation. (1) INSTRUCTIONS. Written
instructions shall be provided the owner for the operation and
maintenance of the system and equipment.

(2) FINAL TEST REQUIRED. The installer shall test and balance
every heating, ventilating and air conditioning system.

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

Comm 23.18
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Comm 24.01

Chapter Comm 24
ELECTRICAL STANDARDS

Comm 24.01 Electrical standards.

Note: Chapter Ind 24 was renumbered to be chapter ILHR 24, Register. February,
1985, No. 350, effective 3-1-85. Chapter ILHR 24 was renmuzmbered to be chapter
Comm 24 under s. 13.93 (2m) (b) 1., Stats., and corrections made under 5. 13.93
(2m) (b) 7., Stats., Register, January, 1999, No. 517, eff. 2-1-99.

Comm 24.01 Electrical standards. Al electrical wir-
ing, installations, equipment and materials used in the construc-

tion of dwellings shall comply with the requirements of the Wis-
consin Administrative Electrical Code, Vol. 2., ch. Comm 16.

Note: Section 101.865, Stats., reguires that the company furnisking the electric
current obtzin proof that the wiring complies with these standards before furnishing
the current. Proof must be a certificate furnished by the inspection department or offi-
cer, or if there is no officer, an affidavit furnished by the person doing the wiring.

History: Cr. Register, November, 1979, No., 287, ¢ff. 6-1-80; am. Register,
March, 1992, No. 435, eff. 4-1-92. )
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Chapter Comm 25
PLUMBING

Comm 25.01 Plumbing.

Comm 25.01

Note: Chapter Ind 25 was remumbered to be chapter ILHR 23, Register, February,
1985, No. 350, eff. 3-1-85; ch. ILHR 25 as it existed on February 29, 1992, was
repealed and a new chapter ILHR 25 was created effective March 1, 1992, Chapter
ILHR 25 was renumbered to be chapter Comam 25 under 5. 13.93 (2m) (b) 1.,
Stats., and corrections made under s, 13.93 (2m) (b) 7., Stats., Register, January,
1999, No. 517, eff. 2-1-99.

Comm 25.01 Plumbing. The design, construction and
installation of plumbing shall comply with the requirements of the
Wisconsin Plumbing Code, chs. Comm 82 to 87.

History: History: Cr. Register, March, 1992, No.435, eff. 4-1-92; amn., Register,

November, 1995, No. 479, eff. 12-1-85.
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