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INTRODUCTION

Purpose and Structure

The Legislature, by s. 35.93 and ch. 227, Stats., directed the publica-
tion of the rules of administrative agencies having rule-making authority
in a loose-leaf, continual revision system known as the Wisconsin Admin-
istrative Code. The Code is kept current by means of new and replace-
ment pages. The pages are issued monthly, together with notices of hear-
ings, notices of proposed rules, emergency rules, instructions for
insertion of new material, and other information relating to administra-
tive rules. This service is called the Wisconsin Administrative Register,
and comes to the subscriber after the 10th and the 25th of each month.
Code pages are issued to subscribers only with the end of the month Reg-
ister. The editing and publishing of the Register and Code is done by the
Revisor of Statutes Bureau, 2nd Floor, 119 Martin Luther King, Jr.
Blvd., Madison, Wisconsin, 53703. (608-266-7275).

Availability

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 Marquette University Law School; to the State Historical
Society; to the Legislative Reference Bureau and to the State Law Li-
brary, and to certain designated public libraries throughout the state.

The sale and distribution of the Register, Code and of its parts is han-
dled by Department of Administration, Document Sales and Distribu-
tion, P.O. Box 7840, Madison, Wisconsin 53707. (608-266-3358)

Table of Contents

Each code with more than one chapter will have a table of chapters.
After the title of each chapter will be the page numbers on which the
chapter begins. Each chapter will have a table of sections. When a chap-
ter has more than 10 sections and is over 10 pages in length the page
number which that particular section begins on will be inserted after the
title of the section.

History Notes

Each page of the code as it was originally filed and printed pursuant to
the 1955 legislation, is dated ““1-2-56". A rule which is revised or created
subsequent to the original printing date is followed by 2 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. 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. Some common abbreviations used in the history notes are:
cr. - created, am. - amend, r. - repeal, recr. - recreate, renum. - renumber,
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
history note has been placed at the beginning of the chapter after the
table of sections to contain this information. A separate history note ap-
péars after each section indicating the date when the revision became
effective.

Index
The index for the complete Wisconsin Administrative Code will be
found in the last volume. It will be recompiled, reprinted and distributed
at least 3 times a year. Some codes have a separate index prepared by the

agency involved. See the Building and Heating Code (chs. ILHR 50-64)
as an example.
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ILHR 20

Chapter ILHR 20

ADMINISTRATION AND ENFORCEMENT
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ILHR 20.02 Scope (p. 1)
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ILHR 20.04 Applications (p. 2)
ILHR 20.06 Exemptions (p. 3)
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form building permit (p. 11)

ILHR 20.10 Inspections (p. 14)

ILHR 20.13 Manufacture, sale and instal-
lation of dwellings (p. 15)

ILHR 20.14 Approval procedures (p. 16)

ILHR 20.15 Effect of approval (p. 19)
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ILHR 20.17 Effect of suspension and rev-
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Violations and Penalties

ILHR 20.19 Individual variance from a
specific rule (p. 21)

ILHR 20.20 Municipal variance from
code (p. 22)

ILHR 20.21 Appeals of orders, determi-
nations and for extension of

ILHR 20.11 Suspension or revocation of time (p. 23) L
Wisconsin uniform building ILHR 20.22 gg\altxes and violations (p.

permit (p. 15)
Subehapter V — Approval and Inspection of
Manufactured Dwellings and Their

Components
ILHR 20.12 Scope (p. 15)

Subchapter VIII — Adoption of Standards
ILHR 20.24 Adoption of standards (p.
24)

Subchapter I — Purpose and Scope

ILHR 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, 1979, No, 287, eff. 6-1-80; am. Register, Mareh, 1992,
No. 435, eff, 4-1-92.

ILHR 20.02 Scope. The provisions of chs. ILHR 20 to 25 shall apply to
the construction and inspection procedures used for all new one- and 2-
family dwellings, manufactured buildings for dwellings and newly con-
structed community-based residential facilities providing care, treat-
ment and services for 3 to 8 unrelated adults.

(1) MUNICIPAL ORDINANCES. (2) No municipality shall adopt an ordi-
nance on any subject falling within the scope of this code including, but
not limited to, establishing restrictions on the occupancy of dwellings for
any reason other than noncompliance with the provisions of this code as
set forth in s. ILHR 20.10 (3). This code does not apply to occupancy
requirements occurring after the first occupancy for residential purposes
following the final inspection referred to in s. ILHR 20.10 (1) (b) 3.

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

Register, March, 1992, No. 435
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(¢) Any municipality may, by ordinance, require 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 pg‘ovisions of chs.
ILHR 20 to 25 to apply to any additions or alterations to existing
dwellings.

(2) LEGAL RESPONSIBILITY. The department or _t_he municipality hav-
ing jurisdiction shall not assume legal responsibility for the design or
construction of dwellings.

(8) RETROACTIVITY. The provisions of this code are not retroactive,
except as specified in s. ILHR 21.09.

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

(5) LANDSCAPING. The scope of this code does not extend to driveways,

sidewalks, landscaping and other similar features not having an impact
on the dwelling structure.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (intro.), cr. 1) (d), r.
and xl'(secl;'l.-y(ﬁ), Regl%:ter, February, 1985, No. 350, eff. 3-1-85; r. (6), Register, January, 1989,
No. 397, eff. 2-1-89; am. (3), Register, April, 1990, No. 412, eff. 5-1-90.

ILHR 20.03 Effective date. The effective date of ch. ILHR 22 is Decem-
ber 1, 1978. The effective date of chs. ILHR 20, 21, 23, 24 and 25 is June
1, 1980.

History: Cr. Register, Novembe\r, 1979, No. 287, eff. 6-1-80; am. Register, January, 1989,
No. é%’?:‘yeff. 2—1-8%1; correction made under s. 13.93 (2m) (b) 4, Stats., Register, January,
1989, No. 397.

ILHR 20.04 Applications. (1) NEW DWELLINGS. The provisions of this
code shall apply to all dwellings, dwelling units, and foundations for
dwelling units, for which the construction was _commenced or the build-
ing permit was applied for on or after the effective date of this code. Ad-
ditions and alterations to dwellings covered by this code shall 9qmply
with the provisions of this code at the time the permit for the addition or
alteration is issued.

(2) RECREATIONAL DWELLINGS. Recreational dwellings, the initial con-
struction of which was commenced on or after the effective date of this
code, shall comply with all structural requirements of this code. The in-
stallation of any permanent heating, air conditioning, electrical or
plumbing systems shall not be required; however, 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 provisions of the code at the time the per-
mit for the addition or alteration is issued.

(3) BED AND BREAKFAST ESTABLISHMENTS. The third floor of bed and
breakfast establishments, as defined under s. 50.50 (1), Stats., yvhen used
for other than storage, shall comply with the provisions of this code.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. (3), Register, January,
1989:81\?;?397, eff. 5-11-89; am. (1), r. and recr. (3), Register, March, 1992, No. 435, eff. 4-1-92,

Register, March, 1992, No. 435
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ILHR 20.05 Exemptions. (1) EXISTING DWELLINGS. The provisions of
this code shall not apply to dwellings and dwelling units, the construc-
tion 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. ILHR 20 to 25 may be adopted by a municipality to apply to
any additions or alterations to existing dwellings.

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

(3) REPAIRS. The provisions of this code do not apply to repairs or
maintenance to dwellings or dwelling units, or to electrical, heating, ven-
tilating, air conditioning and other systems installed therein.

(4) MovVING 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. ILHR 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 operations.

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

(8) RECREATIONAL VEHICLES AND MANUFACTURED (MOBILE) HOMES.
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 rec-
reational vehicle or manufactured home was produced after June 1, 1980.

History: Cr. Register, November, 1979, No, 287, eff. 6-1-80; am. (5), r. (9), Register, Janu-
ary, 1989, No. 397, eff. 2-1-89; r. and reer. (8), Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter II — Jurisdiction

ILHR 20.06 Procedure for municipalities exercising jurisdiction. (1) MuU-
NICIPAL JURISDICTION. Pursuant to ss. 101.65 and 101.76, Stats., cities,
villages, towns and counties may exercise jurisdiction over the construc-
tion and inspection of new dwellings. Municipalities intending to exer-
cise 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 depart-
ment pursuant to s. ILHR 20.20. No such municipality shall exercise
jurisdiction except in 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 following methods will be used for
enforcement:

1. Individual municipal enforcemer_lt.

2. Joint municipal enforcement.
Register, March, 1992, No. 435
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3. Contract with certified inspector or independent inspection agency.
4. Contract with another municipality.
5. Contract with the department.

(b) Submission of ordinances. Municipalities intending to exercise ju-
risdiction shall submit all ordinances adopting the uniform dwelling code
to the department at the same time as the notice of intent. The depart-
ment shall review and make a determination regarding municipal intent
to exercise jurisdiction over new dwellings within 15 business days of re-
ceipt of the municipal ordinances adopting the uniform dwelling code. A
municipality may appeal a determination by the department that an or-
dinance does not comply with the code. Any appeal shall follow the pro-
cedure set out in s. ILHR 20.21 (2).

(¢) Passage of ordinances. A certified copy of all adopted ordinances
and subsequent amendments thereto shall be filed with the department
within 80 days after adoption.

Note: Municipalities adopting the model ordinance shall be considered to be in compliance
with the provisions of this code and may exercise jurisdiction.

(2) COUNTY JURISDICTION, A county ordinance shall apply in any city,
village or town which has not enacted ordinances pursuant to this sec-
tion. 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 re-
view 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.

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

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; am. (1) (b) and (2), Register,
February, 1985, No. 350, eff. 3-1-85.

Subchapter III — Definitions

ILHR 20.07 Definitions. (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 perfor_med on a dwelling
which increases the outside dimensions of the dwelling.

(8) “Allowable stress” means the specified maximum permissible
stress of a material expressed in load per unit area.

(4) “Alteration”’ means a substantial change or modification other
than an addition or repair to a dwelling or to systems involved within a
dwelling.

Register, March, 1992, No. 435
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{4m) “Annual fuel utilization efficiency”” or “AFUE” means the effi-
ciency 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 autho-
rized representative. (Approval is not to be construed as an assumption
of any legal responsibility for the design or construction of the dwelling
or building component.)

(6) “Attic” means a space under the roof and above the ceiling of the
topmost part of a dwelling.

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

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

(9) “Building component” means any subsystem, subassembly 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 documenta-
tion for a system of manufactured building or for a type or a system of
building components, which may include structural, electrical, mechani-
cal,t plumbing and variations which are submitted as part of the building
system.

(11) “Ceiling height” means the clear vertical distance from the fin-
ished floor to the finished ceiling. '

(12) “Certified inspector” means a person certified by the department
to engage in the administration and enforcement of this code.

(13) A “‘chimney” is one or more vertical, or nearly so, passageways 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.

20(16?2;00de” means the Wisconsin uniform dwelling code, chs. ILHR
to 25.

(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 doc-
umentation and methods of assuring that manufactured dwellings and
dwelling components are manufactured, stored, transported, assembled,
handled and installed in accordance with this code.

Register, March, 1992, No. 435
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(20) “Cooling loqd” is the rate at which heat must be removed from
the space to maintain a selected indoor air temperature during periods of
design outdoor weather conditions.

(21) “Dead load” means the vertical load due to all permanent struc-
tural and nonstructural components of the building such as joists, raft-
ers, sheathing, finishes and construction assemblies such as walls, parti-
tions, floors, ceilings and roofs, and systems.

 (2Im} “Deck” means an unenclosed exterior stucture, attached or ad-
jacent to the exterior wall of a building, which has a floor, but no roof.

(22) “Degree day” means a unit of temperature and time which may
be used to determine heating requirements for buildings. A degree day
acerues for every degree the mean outdoor temperature for a 24 hour
period falls below 65°.

Note: For example, if, on December 15, the low temperature was + 30° F and the high
temperature was + 50° F, the mean temperature would equal (30° + 50°) = 2 = 40°; there-
fore, 65° - 40° = 25 degree days.

(23) “Department” means the department of industry, labor and
human relations.

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

i (25) “Dwelling” means any building, the initial construction of which
1s commenced on or after the effective date of this code, which contains
one or 2 dwelling units.

(27) “Dwelling unit” means a structure, or that part of a structure,
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 common household,
to the exclusion of all others.

(27m) “Electrically heated” means provided with permanently in-
stalled electrical space heating equipment which has an input capacity of
3 kilowatts or more to meet all or part of the space heating requirements.

(28) “Energy efficiency ratio” 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 estimated area
of a hole in the thermal envelope of a building which would exist if all the
leakage openings were gathered into one location.

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

. (29m) “Existing dwelling”” means a dwelling erected prior to the effec-
tive date of this code, one for which a valid building permit exists, or one
f(;rtg_hlch dlawful construction has commenced prior to the effective date
of this code.

Note: See s. ILHR 20.03 for the effective date of ehs. ILHR 20-25.

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

Register, March, 1992, No. 435
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Note: According to s. 102.04 (3), Stats., the farm operation includes the management, con-
serving, improving and maintaining of the premises, tools, equipment improvements and'the
exchange of labor or services with other farmers; the processing, drying, packing, packaging,
freezing, grading, storing, delivery to storage, carrying to market or to a carrier for transpor-
tation to market and distributing directly to the consumer; the clearing of such premises and
the salvaging of timber and the management and use of wood lots thereon but does not in-
clude 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 greenhouses, structures
or other areas unless used principally for the production of food or farm
produets.

(32) “Farm produets” are defined as agricultural, horticultural and
arboricultural crops. Animals considered within the definition of agricul-
tural include livestock, bees, poultry, fur-bearing animals, and wildlife or
aquatie life.

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

(34) “Firebox” means that part of the fireplace used as the combustion
chamber.

(34k) “First floor” means the first floor level above any groundfloor or
basement or, in the absence of a groundfloor or basement, means the low-
est floor level in the dwelling.

(84m) “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.

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

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

(86m) “Groundfloor” means that level of a dwelliné, below the first
floor, located on a site with a sloping or multilevel grade and which has a
portion of its floor line at grade.

(37) “Habitable room” means any room used for sleeping, living or
dining purposes, excluding such enclosed places as kitchens, closets, pan-
tries, bath or toilet rooms, hallways, laundries, storage spaces, utility
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.

(39) “Heated space” is any space provided with a supply of heat to
maintain the temperature of the space to at least 50° F. Heat supplied by
convection from the energy-consuming systems may satisfy this require-
ment in basements if the energy-consuming systems are not insulated.

Register, March, 1992, No. 435
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(40) “Heating load” is the estimated heat loss of each room or space to
be heated, based on maintaining a selected indoor air temperature during
periods of design outdoor weather conditions. The total heat load in-
cludes: the transmission losses of heat transmitted through the wali,
floor, ceiling, glass or other surfaces; and either the infiltration losses or
heat required to warm outdoor air used for ventilation.

Note: Infiltration losses include heat required to warm outside air which leaks through
cracks and crevices, around 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 person, firm, associ-
ation, partnership or corporation certified by the department to perform
certified inspections under this code.

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

(42) “Initial construction” means the date of issuance of the Wiscon-
sin 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 building to land, a founda-
tion, 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.

(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 components
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 compliance with s. ILHR 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, fabricating, con-
structing, forming or assembling a product from raw, unfinished, semifin-
ished or finished materials.

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

Register, March, 1992, No. 435
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1. Is of closed construction and fabricated or assembled on site or off
site in manufacturing facilities for installation, connection 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, con-
nection, or assembly and installation on the building site and for which
certification is sought by the manufacturer.

(b) The term manufactured dwelling does not include a building 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 component,
assembly or system manufactured in such a manner that it can be readily
inspected at the building site without disassembly, damage or
destruction.

ry

(56m) “Overall thermal transmittance” or “Ug,” means the area-
weighted average of the thermal 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.

(568) “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 more difficult it is for water vapor to
pass through it.

(59) “Pilaster” is a projection of masonry or a filled cell area of ma-
sonry 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 building, and hav-
ing a roof and floor.

(60) “Recreational dwelling unit’’ means a permanent structure occu-
pied oceasionally or seasonally solely for recreational purposes and not
used as a principal residence.

(61) “Repair”’ means the act or process of restoring to original sound-
ness, including, but not limited to, redecorating, refinishing, nonstruc-
tural repairs, maintenance repairs or replacement of existing fixtures,
systems or equipment.

(62) “Thermal resistance” or “R” means a measure of the ability to
retard the flow of heat. The R-value is the reciprocal of the thermal
transmittance or U (R = 1/U).

Register, March, 1992, No. 435
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Note: The higher the R-value of a material, the more difficult it is for heat to be transmitted
through the material.

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

(64) A “‘smoke chamber” is that part 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 between the solid or liquid fuel-
burning appliance and the chimney.

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

(66) A ‘“‘stairway”’ is one or more flights of steps, and the necessary
platforms or landings connecting them, to form a continuous passage
from one elevation to another.

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

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

(69) A “stove” is a nonportable solid-fuel-burning, vented, nonducted
heat-producing appliance located in the space that it is intended to heat.
This definition does not include cooking appliances.

(70) Stovepipe. Same as smoke pipe.

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

(72) “Stress” means internal resistance to an external force expressed
in load per unit area; stresses acting perpendicular (compression or ten-
sion) to the surface, shear stresses 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 surface areas
through which the design heating loss is calculated. The components
whifch make up the thermal envelope form a continuous, unbroken
surface.

(74) “Thermal transmittance” or ‘U’ means the time rate of heat flow
through a body or assembly which is located in between two different
environments, expressed in Btu per (hour) (square foot) (°F). The U-
value applies to combinations of different materials used in series along
the heat flow path and also to single materials that comprise a building
section, and includes cavity air spaces and air films on both sides.

Note #1: The lower the U-value of a material, the more difficult it is for heat to be transmit-
ted through the material.
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Note #2: The thermal transmittance is also referred to as the coefficient of heat transfer or
the coefficient of heat transmission.

(75) The “throat” of a fireplace is the slot-like opening above the fire-
box 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 connector between a fuel-burning appli-
ance and the chimney or vent.

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

(79) ‘““Wisconsin insignia’’ means a device or seal approved by the de-
partment 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), r. (18) and
(53), renum. (26) to (29m) and am., cr. (34r), (38m), (40m), (59m) and {65m), r. and recr.
(38), Register, January, 1989, No. 397, eff. 2-1-89; am. (16), (34m), (40), (52) (a) (intro.) and
(b), er. (21m), Register, March, 1992, No. 435, eff. 4-1-92,

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

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

Note: Section ILHR 20.09 (5) (b) 2. permits the issuance of a footing and foundation per-
it prior to the issuance of the Wisconsin uniform building permit.

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

ILHR 20.09 Procedures for obtaining uniform building permit. (1) APPLI-
CATION 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 enforeing this
code. No application shall be accepted that does not contain all the infor-
mation requested on the form.

Note 1: See appendix for a copy of the Wisconsin uniform building permit and application.

Note 2: Any municipality exercising jurisdiction may require reasonable supplementary
information not contained on the Wisconsin building permit application.

(2) FILING OF THE WISCONSIN UNIFORM BUILDING PERMIT APPLICA-
TION. The Wisconsin uniform building permit application shall be filed
with the municipality administering and enforcing this code or its autho-
rized representative. The municipality shall promptly forward a copy of
all applications to the department. If no municipality administers and
enforces the code, the application shall be filed with the department or its
authorized representative.

Note: Section 101.64, Stats., permits the department to collect and publish data.
Register, March, 1992, No. 435
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(8) FEES. (a) Municipal fees. Fees shall be submitted to the municipal-
ity at the time the Wisconsin uniform building permit application for
new construction is filed. The municipality shall, by ordinance, deter-
mine fees to cover expenses of plan examination, inspection and the issu-
ance of the Wisconsin uniform building permit. The municipality shall
collect and send to the department the fee for Wisconsin uniform build-
ing permits issued for new dwellings in accordance with s. Ind 69.21.

(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 accordance with s. Ind 69.21,
shall be submitted to the department, or its authorized representative, at
the time the Wisconsin uniform building permit application is filed.

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

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

1. Plot plan. The plot plan shall show the location of the dwelling and
any other buildings, wells and disposal systems on the property with re-
spect to property lines.

2. Floor plans. Floor plans shall be provided for each floor. The size and
location of all rooms, doors, windows, structural features, exit passage-
ways and stairs shall be indicated. The use of each room shall be indi-
cated. 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 founda-
tion 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 information to deter-
mine if the dwelling will meet the requirements of this code. The data
and information for determining compliance with the energy conserva-
tion standards shall be submitted on forms provided by the department
or other approved forms. A municipality exercising jurisdiction may ac-
cept plans or calculations which are stamped by an architect or engineer
but may not require plans or calculations to be stamped by an architect
or engineer.

(¢) Master plans. Where a dwelling is intended to be identically and
repetitively constructed at different locations, a master plan may be sub-
mitted 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 provi-
sions 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 submitted for a one- or 2-family dwelling
substantially conform to the provisions of this code and other legal re-
quirements, an approval shall be issued. The plans shall be stamped
“conditionally approved’ by a certified inspector or certified indepen-
dent inspection agency. One copy shall be returned to the applicant; one
copy shall be retained by the department or the municipality administer-
ing and enforcing the code. The conditions of approval shall be indicated
by a letter or on the permit. All conditions of the approval shall be met
during construction.

(b) Issuance of permits. 1. Uniform building permit. The Wisconsin
uniform building permit shall be issued if the'‘requirements for filing and
fees are satisfied and the plans have been conditionally approved. The
permit shall expire 24 months after issuance if the dwelling exterior has
not been completed. 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. Construc-
tion 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 con-
struction, a plot plan, complete footing and foundation information in-
cluding exterior grading, and a fee, the department or the municipality
enforeing this code may issue a permit to start construction of the foot-
ings and foundation. The issuance of a permit to start construction shall
not influence the approval or denial of the application.

Note: Section 66.036, Stats., prohibits issuance of building permits by counties, cities,
towns or villages for structures requiring connection to a private domestic sewerage treat-
ment and disposal system unless such system satisfies all applicable requirements and all nec-
essary permits for such system have been obtained.

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

(6) DISAPPROVAL OF PLANS AND DENIAL OF PERMITS. If the depart-
ment, or the municipality administering and enforcing the code, deter-
mines that the Wisconsin uniform building permit application or the
plans 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, accom-
panied by a written statement specifying the reasons for denial, shall be
sent to the applicant and to the owner as specified on the Wisconsin uni-
form building permit application.

(b) Stamping of plans. Plans which do not substantially conform 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 enforcing the code.

(¢) Appeals. The applicant may appeal a denial of the application in
accordance with the procedure outlined in s. ILHR 20.21.

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

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. (7), Register, Feb-
ruary, 1985, No. 350, eff. 3-1-85; am. (4) (b) and (5) (b) 1., Register, January, 1989, No. 397,
eff. 2-1-89; am. (3) (a) and (4) (a) 2., Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 20.10 Inspections. All inspections, for the purpose of administer-
ing and enforcing this code, shall be performed by a certified inspector or
certified independent inspection agency.

(1) REQUIRED INSPECTIONS. Inspections shall be conducted by the de-
partment or the municipality administering and enforcing this code to
ascertain whether or not the construction or installations 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 violations to be corrected.

(a) Inspection notice. The applicant or an authorized representative
shall, in writing or orally, request inspections of the department 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 inspection has been completed. Construction may
proceed if the inspection has not taken place within 2 business days of the
notification, except if otherwise agreed between the applicant and the
department or the municipality administering and enforcing the code.

(b) Inspection types. The following sequence of inspections shall be per-
formed for the purpose of determining if the work complies with this
code:

1. Footing and foundation inspection. The excavation shall be in-
spected after the placement of forms, shoring and reinforcement, where
required, and prior to the placement of footing materials. 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 subpars. a. through e. after the rough work
is constructed but before it is concealed. All categories of work for rough
inspections may be completed before the notice for inspection is pro-
vided. The applicant may request one rough inspection or individual
rough inspections. A separate fee may be charged for each individual
inspection.

a. General construction, including framing.

b. Rough electrical.

¢. Rough plumbing.

d. Rough heating, ventilating and air conditioning.
e. 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.
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4. Final inspection, The dwelling may not be occupied until a final in-
spection 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 com-
pletion of the dwelling, but only if the basement portion to be occupied
would otherwise comply with the provisions of this code, particularly
those relating to construction of underground dwellings.

(¢) Notice of compliance or noncompliance. Notice of compliance or non-
compliance shall be written on the building permit and posted at the job
site. Upon finding of noncompliance, the department or the municipality
enforcing this code shall notify the applicant and the owner, in writing,
of the violations to be corrected. All cited violations shall be ordered cor-
rected within 30 days after written notification, unless an extension of
time is granted pursuant to s. ILHR 20.21.

(2) VOLUNTARY INSPECTION. The department or its authorized repre-
sentative may, at the request of the owner or the lawful occupant, 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) (a), Register, Febru-
ary, 1955, No. 350, eff. 3-1-85; cr. (1) (b) 2. {., Register, January, 1989, No. 397, eff. 2-1-89;
correction (1) (b) 2. intro. made under s, 13,93 (2m) (b) 4, Stats., Register, January, 1989,
No. 397; r. (1) (b) 2. e., renum. (1) (b) 2. f. and 3. and (3) to be (1) (b) 2. e. and 4. and (2), cr.
(1) (b) 3., Register, March, 1992, No. 435, eff, 4-1-92.

ILHR 20.11 Suspension or revocation of Wiscensin uniform building per-
mit. The department, or the municipality 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 con-
struction shall take place on the dwelling after suspension or revocation
of the permit.

(1) Any person aggrieved by a determination made by the municipal-
IItI},’ ngRerzc(;Sérig jurisdiction may appeal the decision in aceordance with s.

(2) Any person aggrieved by a determination made by the department
may appeal the decision in accordance with s. ILHR 20.21.

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

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

ILHR 20.12 Scope. This part shall govern the design, manufacture, in-
stallation and inspection of manufactured dwellings, 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.

ILHR 20.13 Manufacture, sale and installation of dwellings. (1) MANU-
FACTURE 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
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is approved by the department 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 ob-
tained in accordance with the procedures outlined in s. ILHR 20.09 (1),
(2), (8) 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 accordance with s. ILHR 20.09 (5) (b) 1.

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

ILHR 20.14 Approval procedures. (1) APPLICATION FOR APPROVAL. An
application for the approval of any manufactured dwelling, building sys-
tem or component shall be submitted to the department, in the form
required by the department, along with the appropriate fees in accord-
ance with s. Ind 69.21. The department shall review and make a determi-
nation on an application for approval of a manufactured dwelling within
3 months of receipt of all forms, fees, plans and documents required to
complete 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 subpar. a. or b.:

a. Three complete sets of building, structural, mechanical and electri-
cal plans, (including elevations, sections and details), specifications and
calculations shall be submitted to the department on behalf of the manu-
facturer for examination and approval.

b. At least one complete set of building, structural, mechanical and
electrical plans, (including elevations, sections and details), specifica-
tions and calculations shall be submitted to the department on behalf of
a manufacturer by an independent inspection/evaluation agency certi-
fied under s. ILHR 26.14. All plans and specifications submitted to the
department shall be stamped “‘conditionally approved” by the indepen-
dent inspection/evaluation agency.

2. Compliance assurance program. Three sets of the compliance assur-
ance 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 NBS ‘“Model Rules and
Regulations” [ILHR 20.24 (3)] or their equivalent as determined by the
department.

(b) Approval of building components. 1. Plans and specifications. All
plans and specifications shall be submitted to the department according
to subpar. 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 manufac-
tured dwelling building components shall be submitted to the depart-
ment on behalf of the manufacturer by an independent inspection/evalu-
ation agency certified as required in s. ILHR 26.14. All plans and
specifications submitted to the department shall be stamped ‘“‘condition-
ally approved” by the independent inspection/evaluation agency.
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2. Compliance assurance program. Three sets of the compliance assur-
ance program shall be submitted to the department on behalf of the man-
ufacturer for examination and approval of components. The compliance
assurance program shall meet the requirements established by the de-
partment or, where applicable, be in the form of the NBS “Model Rules
and Regulations” [ILHR 20.24 (3)].

(3) NOTIFICATION OF APPROVAL OR DENIAL OF PLANS, SPECIFICATIONS
AND COMPLIANCE ASSURANCE PROGRAM. (a) Condittonal approval. If the
department determines that the plans, specifications, compliance assur-
ance program and application for approval submitted for such building
system or component substantially conform to the provisions of this
code, a conditional approval shall be issued. A conditional approval is-
sued by the department shall not constitute an assumption of any liabil-
ity 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 assurance pro-
gram. Approved plans, specifications and compliance assurance pro-
grams 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 department.

(b) Denial. If the department determines that the plans, specifications,
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 manu-
facturer and the person submitting the application for approval. The no-
tice shall state the reasons for denial.

2. Stamping of plans, specifications and compliance assurance pro-
gram. Plans, specifications and compliance assurance programs shall be
stamped ‘“not approved.” At least 2 copies shall be returned to the per-
son submitting the application for approval; one copy shall be retained
by the department.

(4) EVIDENCE OF APPROVAL. The manufacturer shall keep at each man-
ufacturing plant where such building system or component is manufac-
tured, one set of plans, specifications and compliance assurance program
bearing the stamp of conditional approval. The conditionally approved
plans, specifications and compliance assurance program shall be avail-
able for inspection by an authorized representative of the department
during normal working hours.

(5) INsPECTIONS. Manufacturers shall contract with the department
or an independent inspection agency to conduct in-plant inspections to
assure that the building system and components manufactured are in
compliance with the plans, specifications 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
inspector or certified independent inspection agency.
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(6) WISCONSIN INSIGNIA. Upon departmental approval of the plans,
specifications and compliance assurance program, and satisfactory in-
plant inspections of the building system and components, Wisconsin in-
signias shall be purchased from the department in accordance with the
fee established in s. Ind 69.21. A manufacturer shall be entitled to dis-
play the Wisconsin insignia on any approved system or component.

(a) Lost or damaged insignia. 1. Notification. If Wisconsin insignias bge—
come lost or damaged, the department shall be notified immediately, in
writing, by the manufacturer or dealer.

2. Return of damaged insignias. If Wisconsin insignias become dam-
aged, the insignia shall be returned to the department with the appropri-
ate fee to obtain a new insignia.

(b) Affixing Wisconsin insignias. Each Wisconsin insignia shall be as-
signed 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.

(¢) Imsignia records. 1. Manufacturer’s insignia records. The manufac-
turer shall keep permanent records regarding the handling of all Wiscon-
sin insignias, including construction compliance certificates, indicating
the number of Wisconsin insignias which have been affixed to manufac-
tured dwellings or manufactured building components (or groups of com-
ponents); which Wisconsin insignias have been applied to which manu-
factured 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 main-
tained by the manufacturer or by the independent inspection agency for
at least 10 years. A copy of the records 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 construction
compliance certificate, in the form determined by the department, for
each manufactured dwelling intended for sale, use or installation in the
state.

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

(e) Manufacturer’s data plate. The manufacturer’s data plate for build-
ing 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;
Register, March, 1992, No. 435
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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) REcrprocITY. 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 department and whose products are
accepted reciprocally by Wisconsin.

History: Cr, Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (a), r. and recr. (2) (a)
1. and (b) 1., Register, February, 1985, No. 350, eff. 3-1-85.

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

(2) EFFECT OF INSIGNIA. Manufactured dwellings and manufactured
building components bearing the Wisconsin insignia are deemed to com-
ply with this code, exeept as to installation site requirements, regardless
of the provisions of any other ordinance, rule, regulation or requirement.

(3) RIGHT TO INSTALL. Manufactured dwellings and components bear-
ing the Wisconsin insignia may be manufactured, offered for sale and
shall be entitled to be installed anywhere in Wisconsin where the instal-
lation site complies with the other provisions of this code.

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

ILHR 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 system or manufactured building component do not meet this
code or that such standards are not being enforced as required by this
c0(}e.1 1The procedure for suspension and revocation of approval shall be
as follows:

(1) FILING OF COMPLAINT. Proceedings to suspend or revoke an ap-
proval shall be initiated by the department or an independent inspection
agency having a contract with the manufacturer whose approval is
sought to be suspended or revoked. Initiation shall be by a signed, writ-
ten 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 investi-
gate alleged violations on its own initiative or upon the filing of a com-
plaint. If it is determined that no further action is warranted, the depart-
ment shall notify the persons affected. If the department determines that
t}flfere i(si probable cause, it shall order a hearing and notify the persons
affected.

(8) MAILING. Unless otherwise provided by law, all orders, notices and
other papers may be served by the department by certified mail to the
persons affected at their last known address. If the service is refused,
service may be made by sheriff without amendment of the original order,
notice or other paper.
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(4) RESPONSE. Upon receipt of notification of hearing from the depart-
ment, the person charged with noncompliance or nonenforcement 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 per-
son shall thereafter be referred to as the respondent.

(5) CONCILIATION AGREEMENT PRIOR TO HEARING, If the department
and the respondent are able to reach agreement on disposition of a com-
plaint 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 ac-
cepted by the secretary;

(¢) Not be 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 department
shall be paid at the rate prescribed for witnesses in circuit court.

(b) Conduct of hearings. All hearings shall be conducted by persons se-
lected by the department. Persons so designated may administer oaths
or affirmations and may grant continuances 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 hear-
ing shall be in writing and shall be binding unless appealed to the
secretary.

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

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (8), Register, February,
1985, No. 350, eff. 3-1-85.

ILHR 20.17 Effect of suspension and revocation. (1) BEARING OF INSIG-
NI1A. 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 re-
voked. 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 build-
ing component have been manufactured during the period of suspension
or revocation, it shall not be entitled to bear the Wisconsin insignia un-
less the department has inspected, or caused to be inspected, such manu-
factured dwelling or manufactured building component and is satisfied
that all requirements for certification have been met.

(2) RETURN OF INSIGNIAS. The manufacturer shall return to the de-
partment all insignias allocated for a manufactured dwelling or manufac-

Register, March, 1992, No. 435

e

PN

P

INDUSTRY, LABOR & HUMAN RELATIONSILHR " 21

tured 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 department all insignias which it
determines for any reason are no longer needed.

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

Subchapter VI — Approval of Materials

ILHR 20.18 Materials. (1) ALTERNATE MATERIALS. No provision in this
code is intended to prohibit or prevent the use of any alternate material
or method of construction not specifically mentioned in this code. Ap-
proval of alternate materials or methods of construction shall be ob-
tained from the department. Requests for approval shall be accompanied
by evidence showing that the alternate material or method of construc-
tion performs in a manner equal to or superior to the material or method
required by the code. The department may require any claims made re-
garding the equivalent performance of alternate materials or methods to
be substantiated by test.

(a) Tests. The department may require that the materials, methods,
systems, components, or equipment be tested to determine the suitabil-
ity for the intended use. The department will accept results of tests con-
ducted by a recognized independent testing agency. The cost of testing
shall be borne 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 performance or rec-
ognized engineering analysis may be used to determine suitability.

(2) UNGRADED OR USED MATERIALS. Ungraded or used building materi-
als may be used or reused as long as the material possesses 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).

(8) MATERIAL APPROVAL PROCESSING TIME. The department shall re-
view and make a determination on an application for material, equip-
ment or device approval within 30 business days of receipt of all forms,
fees, plans and documents required to complete the review.

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

Subchapter VII — Variances, Appeals, Violations and Penalties

ILHR 20.19 Individual variance from a specific rule. The department
may grant an individual variance to a specific rule only if the granting of
such variance does not result in lowering the level of health, safety and
welfare established or intended by the specific rule. The department may
consider other reasonable criteria in determining whether a variance
should be granted including, but not limited to, the effect of granting the
variance on statewide and local uniformity.

(1) APPLICATION FOR VARIANCE. The applicant shall submit the appli-
cation for variance to the municipality exercising jurisdiction. Where no
municipality exercises jurisdiction, the application shall be submitted to
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the department. The following items shall be submitted when requesting
a variance.

(a) A clear and concise written statement of the specific provisions of
this code from which a variance is requested together with a specific
stateméent of the procedure and materials to be used if the variance is
granted.

(b) A fee to be determined by the department or the municipality exer-
cising jurisdiction. Where the municipality administers and enforces the
code, the department may require a fee for the processing of the applica-
tion in addition to any municipal fee.

Note: A copy of the Petition for Variance Application form (SB-8) is contained in the
Appendix,

-(2) MUNICIPAL RECOMMENDATION. The municipality administering
and enforcing this code shall submit all applications for variance to the
department, together with a municipal recommendation concerning
whether or riot a variance should be granted within 10 days, excluding
Saturdays, Sundays and legal holidays, after the receipt of the applica-
tion. The recommendation of the municipality shall include, but not be
limited to, the following items:

(a) What inspections, if any, have actually taken place with regard to
the dwelling for which a variance is requested;

(b) Whether or not any correction orders have been issued with regard
to the dwelling; and )

(c) Whether the granting of the variance would substantially affect the
health, safety or welfare of any individual within the municipality.

Note: A copy of the Municipal Recommendation form (SBD-6071) is contained in the
Appendix.

(3) DEPARTMENTAL ACTION. Where a municipality administers and en-
forces the code, the department shall approve or deny applications for
variance and shall mail said notification to the municipality and the ap-
plicant within 5 days, excluding Saturdays, Sundays and legal holidays,
after receipt of the application for variance and recommendation is re-
ceived from the municipality. Where the department administers and
enforces the code, the department shall approve or deny applications for
variance and shall mail said notification to the applicant within 15 days,
excluding Saturdays, Sundays and legal holidays, after receipt of the ap-
plication and fees by the department.

(4) APPEALS. Any aggrieved applicant, or the municipality adminis-
tering and enforcing the code, may appeal the determination of the de-
partment in the manner set out in s. 101.02 (6) (e) to (i) and (8), Stats.

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

ILHR 20.20 Municipal variance from the code. Any municipality exer-
cising 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 re-
view and make a determination on a municipal request to adopt an ordi-
nance not in conformance with this code within 60 business days of re-
ceipt of the request.
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(1) APPLICATION FOR VARIANCE. The department may grant an appli-
cation only under the following circumstances:

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

(b) The municipality has demonstrated that the granting of the vari-
ance, when viewed both individually and in conjunction with other vari-
ances requested by the municipality, does not impair the statewide uni-
formity of this code.

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

(8) APPEALS. Any municipality aggrieved by the denial of an applica-
tion 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 denial of a municipal request
to adopt an ordinance not in conformance with this code within 60 busi-
ness days of receipt of the appeal.

(4) UntrorMITY. 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.

ILHR 20.21 Appeals of orders, determinations, and for extension of time.
(1) APPEALS OF ORDERS AND DETERMINATIONS BY A MUNICIPALITY EXER-
CISING JURISDICTION. Appeals of an order or determination of a munici-
pality exercising jurisdiction under this code, including denials of appli-
cation 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 exercising jurisdic-
tion. 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 docu-
ments necessary to complete the review.

Note: Chapter 68, Stats., provides that municipalities may adopt alternate administrative
appeal procedures that provide the same due process rights as ch. 68, Stats. Municipalities
having adopted such alternate procedures may follow those alternate procedures.

(2) APPEALS OF ORDERS AND DETERMINATIONS BY THE DEPARTMENT.
Appeals of an order of the department made pursuant to the provisions
of this code, including denials of application for permits, shall be in ac-
cordance 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 ap-
peal of an order or determination within 60 business days of receipt of all
calculations and documents necessary to complete the review.
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(3) EXTENSIONS OF TIME. (a) The time for correction of cited orders as
set out in s. ILHR 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 enforcing this
code may grant additional reasonable time in which to comply with a
violation order.

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.

ILHR 20.22 Penalties and violations. (1) VIOLATIONS. No person shall
cgnstrt(llct or alter any dwelling in violation of any of the provisions of
this code.

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

(b) Ordinance§. This code shall not affect the enforcement of any ordi-
nance or regulation, the violation of which occurred prior to the effective
date of this code.

(2) PENALTIES. Pursuant to ss. 101.66 and 101.77, Stats., whoever vio-
lates this code shall forfeit to the state not less than $25 nor more than
$500 for each violation. Each day that the violation continues, after no-
tice, shall constitute a separate offense.

(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).

History: 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

ILHR 20.24 Adoption of standards. All dwellings shall be required to be
designed by the method of structural analysis or the method of accepted
practice outlined in chs. ILHR 20 to 25. Dwellings designed by the
method of structural analysis shall comply with the standards and
manuals listed in subs. (1) to (6). Pursuant to s. 227.21 (2), Stats., the
attorney general and the revisor of statutes have consented to the incor-
poration 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. Copies for personal use may be obtained, at a reason-
able cost, from the organizations listed.

(1) American Institute of Steel Construction, One E. Wacker Drive,
Suite, 3100, Chicago, IL 60601, SPECIFICATION FOR STRUC-
TURAL STEEL BUILDINGS, ALLOWABLE STRESS DESIGN
AND PLASTIC DESIGN, WITH COMMENTARY, June 1, 1989.

(2) American Concrete Institute (ACI), P.O. Box 19150, Redford Sta-
tion, Detroit, Michigan 48219, BUILDING CODE REQUIREMENTS
FOR REINFORCED CONCRETE, ACI 318-89; BUILDING CODE
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REQUIREMENTS FOR STRUCTURAL PLAIN CONCRETE, ACI
318.1-89.

(2k) American Society for Testing and Materials (ASTM), 1916 Race
Street, Philadelphia, Pennsylvania 19103, STANDARD SPECIFICA-
TION FOR MORTAR FOR UNIT MASONRY, ASTM Designation
C270-88; STANDARD SPECIFICATION FOR ASPHALT-
SATURATED ORGANIC FELT USED IN ROOFING AND WATER
PROOFING, ASTM Designation D226-87; STANDARD PRACTICE
FOR MEASURING AIR LEAKAGE BY THE FAN PRESSURIZA-

~ TION METHOD, ASTM Designation E779-87.

(2m) American Society of Heating, Refrigerating, and Air-condition-
ing Engineers, Inc. (ASHRAR), 1791 Tullie Circle, N.E., Atlanta, Geor-
gia 30329, ENERGY CONSERVATION IN NEW BUILDING DE-
SIGN, ASHRAE Standard 90A-80; ASHRAE HANDBOOK,
FUNDAMENTALS, 1989 edition.

(2p) American Wood Preservers Association (AWPA), P.O. Box 849,
Stevensville, Maryland 21666, STANDARD FOR COAL TAR CREO-
SOTE FOR LAND AND FRESH WATER AND MARINE
(COASTAL WATER) USE, P1/P13-89; STANDARD FOR CREO-
SOTE SOLUTIONS, P2-89; STANDARD FOR CREOSOTE-
PETROLEUM OIL SOLUTION, P3-67; STANDARDS FOR
WATERBORNE PRESERVATIVES, P5-90; STANDARDS FOR
OIL-BORNE PRESERVATIVES, P8-90; STANDARDS FOR SOL-
VENTS AND FORMULATIONS FOR ORGANIC PRESERVATIVE
SYSTEMS, P9-87; ALL TIMBER PRODUCTS - PRESERVATIVE
TREATMENT BY PRESSURE PROCESSES, C1-90; LUMBER,
TIMBERS, BRIDGE TIES AND MINE TIES - PRESERVATIVE
TREATMENT BY PRESSURE PROCESSES, C2-90; PILES - PRE-
SERVATIVE TREATMENT BY PRESSURE PROCESSES, C3-90;

POLES - PRESERVATIVE TREATMENT BY PRESSURE PRO-

CESSES, C4-90; PLYWOOD - PRESERVATIVE TREATMENT BY
PRESSURE PROCESSES, C9-90; STANDARD FOR PRESSURE
TREATED MATERIAL IN MARINE CONSTRUCTION, C18-90;
ROUND POLES AND POSTS USED IN BUILDING CONSTRUC-
TION - PRESERVATIVE TREATMENT BY PRESSURE PRO-
CESSES, (23-84; SAWN TIMBER PILES USED FOR RESIDEN-
TIAL AND COMMERCIAL BUILDING, C24-86; STANDARD FOR
PRESERVATIVE TREATMENT OF STRUCTURAL GLUED
LAMINATED MEMBERS AND LAMINATIONS BEFORE GLU-
ING OF SOUTHERN PINE, PACIFIC COAST DOUGLAS FIR,
HEMFIR AND WESTERN HEMLOCK BY PRESSURE PRO-
CESSES, C28-90; and STANDARD FOR THE CARE OF PRESER-
VATIVE-TREATED WOOD PRODUCTS, M4-90.

(2s) American Wood Preservers Bureau (AWPB), 2772 South Ran-
dolph Street, P.0. Box 6085, Arlington, Virginia 22206. STANDARD
FOR SOFTWOOD LUMBER, TIMBER AND PLYWOOD PRES-
SURE TREATED WITH WATER-BORNE PRESERVATIVES FOR
GROUND CONTACT USE, AWPB STANDARDS LP-22, 1988;
QUALITY CONTROL PROGRAM FOR SOFTWOOD LUMBER,
TIMBER AND PLYWOOD PRESSURE TREATED WITH WA-
TER-BORNE PRESERVATIVES FOR GROUND CONTACT USE
IN RESIDENTIAL AND LIGHT COMMERCIAL FOUNDA-
TIONS, AWPB Standard FDN, 1988.
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(8) National Bureau of Standards, U.S. Department of Commerce,
Washington, D.C. 20234, MODEL DOCUMENTS FOR THE EVAL-
UATION, APPROVAL, AND INSPECTION OF MANUFAC-
TURED BUILDINGS, NBS Building Science Series 87, July 1976.

(3m) National Fire Protection Association, Batterymarch Park,
?uincy, Mass. 02269, NATIONAL FUEL GAS CODE, NFPA No. 54-
988.

(4) National Forest Products Association, 1250 Connecticut Avenue
N.W., Washington, D.C. 20036, NATIONAL DESIGN SPECIFICA-
TION FOR WOOD CONSTRUCTION, 1986 edition, except for section
4.1.7., including DESIGN VALUES FOR WOOD CONSTRUCTION,
1988, supplement; THE PERMANENT WOOD FOUNDATION SYS-
TEM, Basic Requirements, Technical Report No. 7, January, 1987, ex-
cept for section 3.3.1.

(5) Portland Cement Association, 5420 Old Orchard Road, Skokie, I1-
linois 60077, CONCRETE MASONRY HANDBOOK FOR ARCHI-
TECTS, ENGINEERS, BUILDERS, fifth edition, 1991.

(6) Truss Plate Institute, Inc., 583 D’Onofrio Drive, Madison, Wis-
consin 53719, DESIGN SPECIFICATION FOR METAL PLATE
CONNECTED WOOD TRUSSES, TPI-85; DESIGN SPECIFICA-
TION FOR METAL PLATE CONNECTED PARALLEL CHORD
WOOD TRUSSES, PCT-80.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (intro.) and (2), er. (2m)
and (2n), r. and recr. (4), Register, February, 1985, No. 350, eff. 3-1-85; renum. (2m) to be
(2k) and am., er. (2m), Register, July, 1986, No. 367, eff. 1-1-87; am. (intro.), (1), (2k) and
(4), r. (2n), cr. (2p), (2s) and (3m), Register, January, 1989, No. 397, eff. 2-1-89; am. (intro.),
glz), (2), (2k), (2m), (2p), (2s), (3m), (4), (5), cr. (6), Register, March, 1992, No. 435, eff. 4-1-
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ILHR 21

Chapter ILHR 21

CONSTRUCTION STANDARDS

Subchapter [—Scope
ILHR 21.01 Scope (p. 27)

Subchapter II—Design Criteria
ILHR 21.02 Loads and materials (p. 27)
ILHR 21.03 Elxits, doors and hallways (p.

3
ILHR 21.04 Stairs and elevated areas (p.
33

ILHR 21.042 Ladders (p. 35)

ILHR 21.045 Ramps (p. 36)

ILHR 21.05 Light and ventilation (p. 37)

ILHR 21.06 Ceiling height (p. 38)

ILHR 21.07 f\ttic ;md crawl space access

p. 38

ILHR 21.08 Firestopping and fire separa-
tion (p. 38)

ILHR 21.09 Smoke detectors (p. 41)

ILHR 21.10 Protection against decay and
termites (p. 41)

ILHR 21.11 Fé))am plastic insulation (p.
4

Subchapter III—Excavations

ILHR 21.12 Grade (p. 43)

ILHR 21.13 Excavations adjacent to ad-
joining property (p. 43)

ILHR 21.14 Excavations for footings and
foundations (p. 43)

Subchapter IV—Footings
ILHR 21.15 Footings (p. 44)

ILHR 21.16 Frost penetration (p. 45)
ILHR 21.17 Drain tiles (p. 45)

Subchapter V—Foundations
ILHR 21.18 Foundations (p. 47)

Subchapter VI—Floors
ILHR 21.19 Floor design (p. 50)

ILHR 21.20 Concrete floors (p. 51)
ILHR 21.205 Wood floors in contact with
ground (p. 51)

ILHR 21.21 gf;zcast concrete floors (p.

ILHR 21.22 Wood frame floors (p. 51)
ILHR 21.225 Decks (p. 59)

Subchapter VII—Walls

ILHR 21.23 Wall design (p. 59)
ILHR 21.24 Exterior covering (p. 59)
ILHR 21.25 Wood frame walls (p. 59)
ILHR 21.26 Masonry walls (p. 62)

Subchapter VIII—Roof and Ceilings

ILHR 21.27 Roof design (p. 68)

ILHR 21.28 Roof and ceiling wood fram-
ing (p. 69)

Subchapter IX—Fireplace Requirements

ILHR 21.29 Masonry fireplaces (p. 71)

ILHR 21.30 Masonry chimneys (p. 73)

ILHR 21.32 Fa)ctory-built fireplaces (p.
4

Note: Chapter Ind 21 was renumbered to be chapter ILHR 21, Register, February, 1985,

No. 350, eff. 3-1-85.

Subchapter I — Scope

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

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

Subchapter II — Design Criteria

ILHR 21.02 Loads and materials. Every dwelling shall be designed and
constructed in accordance with the requirements of this section.

(1) DESIGN 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.

(a) Dead loads. Every dwelling shall be designed and constructed to
support the actual weight of all components and materials. Earth-shel-
tered dwellings shall be designed and constructed to support the actual

weight of all soil loads.

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

area.
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1 i ILHR 21
TABLE 21.02 Figure 21.02
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(2) METHODS OF DESIGN. All dwellings shall be designed by the method
of structural analysis or the method of accepted practice specified in each
part of this code.

Note: See ch. NR 116, rules of the department of natural resources, fpr special reql;irements
relating to buildings located in flood plain zones. Information regarding the elevation of the
regional flood may be obtained from the local zoning official.

(3) STRUCTURAL ANALYSIS STANDARDS. Structural analysis shall con-
form to the following nationally recognized standards.

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

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

b. Section 4.1.7. The provisions of this section shall also apply to re-
used 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 ap-
proved by the department may be used in lieu of designing by structural
analysis.

Note #1: The department will accept designs and installations in conformance with the
following: (1) “Plywood Design Specification” including Supplement No. 1, “Design and
Fabrication of Plywood Curved Panels”; Supplement No, 2, ““Design and Fabrication of Ply-
wood-Lumber Beams; Supplement No. 3, “Design and Fabrication of Plywood Stressed-
Skin Panels”; Supplement No. 4, ‘“Design and Fabrication of Plywood Sandwich Panels”;
and Supplement No. 5, “Design and Fabrication of All-Plywood Beams”; (2) ‘“Plywood Dia-
phragm Construction”’; (3) Laboratory Report 121, “Plywood Folded Plate Design and De-
tails”; and (4) Laboratory Report 93, “Load-Bearing Plywood Sandwich Panels”; (above
publications available from the American Plywood Association, P.O. Box 11700, Tacoma,
Washington 98411); (5) Design Guide HP-8G-71, “Structural Design Guide for Hardwood
Plywood” (available from the Hardwood Plywood Manufacturers Association, 2310 S. Wal-
ter Reed Drive, Arlington, Virginia 22206); (6) U.S. Product Standard PS 1-83 for Softwood
Plywood Construction and Industrial (available from Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402); (7) TPI1-85, ‘Design Specification for
Metal Plate Connected Wood Trusses” (available from Truss Plate Institute, Inc., 583
D’Onofrio Dr., Madison, Wisconsin 53719); (8) “Wood Structural Design Data,” 1986 edi-
tion (available from National Forest Products Association, 1250 Connecticut Ave. NW,
‘Washington, D.C. 20036).

Note #2: The department will accept plywood treated in accordance with the standards of
the American Wood Preservers Association.

(b) Structural steel. The design, fabrication and erection of structural
steel for buildings shall conform to: AISC, “Specification for Design,
Fabrication and Erection of Structural Steel for Buildings” [ILHR 20.24
(1)] and the provisions of the accompanying commentary for this
specification.

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

1. ACI Std. 818, “Building Code Requirements for Reinforced
Concrete”,

2. ACI Standard 318.1, “Building Code Requirements for Structural
Plain Concrete”.
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Note: The following standards are recognized by the department as being good construc-
tion practice: (1) “Commentary on Building Code Requirements for Reinforced Concrete,”
ACI Report 318; (2) “Recommended Practice for Selecting Proportions for Concrete,”” ACI
Std. 211.1; (3) “Recommended Practice for Selecting Proportions for Structural Lightweight
Conerete,” ACI Std. 211.2; (4) “Recommended Practice for Hot Weather Concreting,” ACI
Std. 605; (5) “Recommended Practice for Cold Weather Concreting,” ACI Std. 306; (6)
“‘Manual of Standard Practice for Detailing Reinforced Concrete Structures,” ACI Std. 315;
(7) “Recommended Practice for Evaluation of Compression Test Results of Field Concrete,”
ACI 8td. 214; (8) “Recommended Practice for Measuring, Mixing and Placing Concrete,”
ACI Std. 614; (9) “Recommended Practice for Conerete Formwork,” ACI Std. 347; (10)
“Specification for the Design and Construction of Reinforced Concrete Chimneys,” ACI Std.
505; (11) “Suggested Design of Joints and Connections in Precast Structural Concrete,” ACI
Report 512; (12) “Guide for Cellular Concretes Above 50 pef and for Aggregate Concretes
Above 50 pef with Compressive Strengths Less than 2500 psi,” ACI JOURNAL, February
1975 (Copies of above standards may be obtained from American Concrete Institute, P.O.
Box 19150, Redford Station, Detroit, Michigan 48219); (13) “Recommended Practices for
Welding Reinforcing Steel, Metal Inserts and Connections in Reinforced Concrete Construc-
tion,” AWS Std. 12.1 (American Welding Society, 2501 NW 7th St., Miami, Florida 33125).

(e) Masonry. The design and construction of masonry buildings shall
conform to the “Concrete Masonry Handbook” [ILHR 20.24 (5)].

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. (3) (a), am. (3) (¢)
and Table 21.02, cr. (3) (e) 2., Register, February, 1985, No. 350, eff. 3-1-85.

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

(1) EXITS FROM THE FIRST FLOOR. Every dwelling unit shall be pro-
vided with at least 2 exits from the first floor. One of the exits shall dis-
charge to grade. The second exit may discharge to an outside 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 required exits from the first floor shall be
located as far apart as practical.

(2) EXITS FROM THE SECOND FLOOR. (a) At least 2 exits shall be pro-
vided from the second floor. One of the exits shall be a stairway 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
balcony which complies with sub. (10).

(b) Except as provided in par. (c), 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 dwelling unit, as
in an up-and-down duplex, windows may not be provided as the second
exit from the floor.

(3) EXITS ABOVE THE SECOND FLOOR. At 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) At least one stairway or ladder exit shall be provided to the floor
below for a loft, 400 square feet or less, in area.
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(5) EXITS FROM BASEMENTS. (a) Basements which are not used for
sleeping shall be provided with at least one exit. The exit shall be a stair-
way or ramp which leads to the floor level above or discharges 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 stair-
way or ramp and shall be located as far apart as practical. One exit shall
be a stairway or ramp which leads to grade or a door located at the base-
ment 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 lieu of the second exit from the basement.

(6) EXITS 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 pro-
vided 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 in width by 24 inches in height. Nominal dimensions shall be
determined by rounding up fractions of inches if they are 1/2-inch or
greater or rounding down fractions of inches if they are less than 1/2-
inch.

2. Except as provided in subd. 3., no portion of the window, including
stops, stools, meeting rails and operator arms of awning windows, shall
infringe on the required opening.

3. The movable sash of casement windows may infringe on the re-
quired opening width. The net clear opening width of casement windows
shall be measured between the stops.

(¢) 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 areaway shall be at
least equal to the width of the exit window. The bottom of the areaway
shall not be more than 46 inches below grade. The areaway shall be a
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minimum of 3 feet measured perpendicular from the wall. The areaway
shall be constructed to prevent rainfall flowing into the areaway from
entering the dwelling.

(7) Doors. One of the required exit doors from a dwelling unit shall be
a swing type door at least 3 feet wide by 6 feet 8 inches high. All other
required exterior exit doors shall be at least 2 feet 8 inches wide by 6 feet
4 _1nches 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 to at least 50% of
the bedropms, at least one full bathroom, and the common-use areas
such as kitchens, dining rooms, living rooms, basements, and family
rooms shall be at least 2 feet 8 inches wide by 6 feet 8 inches high. Where
cased or uncased openings are provided in lieu of doors, the clear width of
the passageway openings shall be at least 2 feet 6 inches wide.

(9) HALLWAYS, Hallways shall be at least 3 feet in width except that
gpor hardware, finish trim and heating registers may infringe upon this
imension. '

(10) BALCONIES. .(a), Balconies shall be made of treated, protected or
naturally decay-resistive wood, concrete or metal materials. Materials
ma%r be {)rotected by the use of paints or stains which are suitable for the
material.

(b) Balconies shall be provided with guardrails in accordance with s.
ILHR 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) SPLIT LEVEL DWELLINGS. In determining the exit requirement 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; r. (1) (b), renurrz.
(1) (a) tobe (1), am. (2), (7) and (8), r. 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,
Marech, 1992, No. 435, eff. 4-1-92.

. ILHR 21.04 Stairs and elevated areas. Every exterior or interior stairs,
including tub access steps but excluding those leading to attics or crawl
spaces, shall conform to the requirements of this section.

(1) LANDINGS. (a) Intermediate landings. Intermediate landings shall
be provided for any flight of stairs of 12 feet or more in height. Intermedi-
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ate landings located in a flight of stairs shall be at least as wide as the
stairs and shall measure at least 3 feet in the direction of travel. For
curved or semicircular landings, the radius of the landing shall be larger
than or equal to the width of the stairway. Trim and handrails may
project no more than 3-% inches into the required width at each side of
the landing.

(b) Landings at the top and base of stairs. A level landing shall be pro-
vided at the top and at the foot 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 land-
ings shall be provided on each side of any door located at the foot or head
of a stairway, regardless of the door swing. In the application of the ex-
ceptions given in subds. 1 to 4, stairways to attached garages or porches
are considered to be interior stalrways

1. Exception. A landing shall not be required between the door and the
head of interior stairs, provided the door does not swing over the stairs.

2. Exception. A landing shall not be required between the door and the
head of an interior stairway of 2 or fewer risers, regardless of the
doorswing.

3. Exception. A landing shall not be required between a sliding glass
door and the head of an exterior stairway of 3 or fewer risers.

4. Exception. The exterior landing, platform or sidewalk at an exterior
doorway shall be located not more than 8 inches below the interior floor
elevation. The landing platform shall have a length at least equal to the
width of the door.

(2) HANDRAILS AND GUARDRAILS. (a) Handrails. Every stairway of
more than 3 risers shall be provided with at least one handrail for the full
length of the stairway. Handrails shall be provided on all open sides of
stairways of more than 3 risers. Handrails shall be provided on the side of
winder steps where the tread is widest. Stairway handrails shall be con-
tinuous except where newel posts may intervene.

(b) Guardrails. All openings between floors, open sides of landings,
platforms, balconies or porches which are more than 24 inches above
grade or a floor, shall be protected with guardrails.

(¢) Handrail and guardrail details. 1. Height. Handrails shall be lo-
cated at least 30 inches, but not more than 34 inches, above the nosing of
the treads. Guardrails shall be located at least 36 inches above the upper
surface of the floor.

2. Open railings. Open guardrails or handrails shall be provided with
intermediate rails or an ornamental pattern to prevent the passage of a
sphere with a diameter larger than 6 inches.

3. Clearance. The clearance between the handrail and the wall surface
shall be at least 1-% inches.

4. Loading. Handrails and guardrails shall be designed and con-
structed to withstand a 200 pound load applied in any direction.
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5. Exterior rails. Exterior handrails and guardrails shall be con-
structed of metal, decay resistant or pressure treated wood or shall be
protected from the weather.

6. Handrail size. The diameter or width of the gripping surface of stair
handrails shall be no more than 2% inches.

(3) STAIR DETAILS. Stairs shall meet the following requirements:

.(a) Minimum width. Every stairway shall measure at least 3 feet in
width. Trim and handrails may project no more than 3% inches into the
required width at each side of the stairs.

(b) Headroom. Every stairs shall be provided with a minimum
headroom clearance of 6 feet 4 inches. The minimum clearance shall be
measured vertically from a line parallel to the nosing of the treads to the
ceiling or soffit directly above that line.

(c) Treads and risers. 1. Risers shall not exceed 8 inches in height, mea-
sured vertically from tread to tread. Treads shall be at least 9 inches
wide, measured horizontally from nosing to nosing.

2. Within stairways, tread widths and riser heights may vary in uni-
formity by a maximum of 3/16 inches. Variations in uniformity shall not
cause the minimum and maximum dimensions specified in subd. 1. to be
exceeded.

(d) Winders. Winder steps may be used in stairs where the length of
the tread is at least 3 feet and the winder tread measures at least 7 inches
in width at a point one foot from the narrow end of the tread.

(e) Spiral stairs. Spiral stairs may be used as an 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
fron'(l1 nosing to nosing at a point one foot from the narrow end of the
tread.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register, February,
1985, No. 350, eff. 3-1-85; am. (intro.), r. and recr. (1) (¢), renum. (3) (f) to ILHR 21.042,
Register, January, 1989, No. 397, eff. 2-1-89; r. and recr. (intro.) and (3) (¢),.am. (1) (a), (2)

a) and (c) 2. and (3) (a), er. (2) (¢) 6., March, 1992, No. 435, eff. 4-1-92.

ILHR 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 requ1rements shall be speci-
fied in Table 21.042. Treads less than 9 inches in width shall have open
risers. All treads shall be uniform in dimension.
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TABLE 21.042

Pitch of Ladder

Angle to Horizontal Maximum rise Minimum Tread

(degrees) (inches) (inches)
41.6 to 48.4 8 9

greater than 48.4 to 55.0 9 8
greater than 55.0 to 61.4 10 7
greater than 61.4 to 67.4 11 6
greater than 67.4 to 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 to 90 12 2

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

(8) RISERS. Risers shall be uniform in height and shall conform with
Table 21.042.

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

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

. (b) Handrails shall be located at least 30 inches, but not more than 34
inches, above the nosing of the treads.

(¢) Open handrails shall be provided with intermediate rails or an or-
namental pattern such that a sphere with a diameter larger than 9 inches
cannot pass through.

(d) The clearance between the handrail and the wall surface shall be at
least 1% 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 clearance of at
least 15 inches on either side of the center of the tread.

(b) The edge of the tread nearest to the wall should be separated from
the wall by at least 7 inches.

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

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

i I-;islu)grgz Renum. from ILHR 21.04 (8) (f), cr. (intro.), Register, January, 1989, No. 397,
eff. 2-1-89.

ILHR 21.045 Ramps. Every exterior or interior ramp which leads to or
from a required exit shall comply with the requirements of this section.
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(1) SLoPE. Ramps shall not have a gradient greater than 1 in 8 or one
foot of rise in 8 feet of run. Walkways with gradients less than 1 in 20 or
one foot of rise in 20 feet of run are not considered to be ramps.

(2) SURFACE AND WIDTH. Ramps shall have a slip resistant surface and
shall have a minimum width of 36 inches measured between handrails.

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

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

(b) Handrails shall be mounted so that the top of the handrail is lo-
cated between 30 to 34 inches above the ramp surface.

(¢) Open-sided ramps shall have the area below the handrail protected
by intermediate rails or an ornamental pattern to prevent the passage of
a sphere with a diameter larger than 9 inches.

(d) The clear space between the handrail and any adjoining wall shall
be at least 1-1/2 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. 2-1-89; am. (3) (intro.), Register, March,
1992, No. 435, eff. 4-1-92.

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

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

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

(2) VENTILATION. (a) Natural ventilation. Natural ventilation shall be
provided to all habitable rooms, kitchens and bathrooms by means of
openable exterior doors, skylights or windows. The net area of the open-
able exterior doors, skylights or windows shall be at least 3.5% of the net
floor area of the room. Mechanical ventilation may be provided in lieu of
openable exterior doors, skylights or windows provided the system is ca-
pable of providing at least one air change per hour.

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

(3) ATTIC VENTILATION. Ventilation above the ceiling/attic insulation
shall be provided as specified in either s. ILHR 22.05 (3) (a) or 22.11 (3)
(a).
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(4) CRAWL SPACE VENTING. Unheated crawl spaces shall be vented in
accordance with either s. ILHR 22.05 (3) (b) or 22.11 (3) (b). All crawl
spaces shall be provided with a vapor retarder that has a transmission
rate of no more than 0.1 perm. All decayable organic material and topsoil
shall be removed from crawl space floors prior to the placement of the
vapor retarder.

(5) SAFETY GLasS. Glass in all interior and exterior doors, sliding
doors, storm doors, adjacent sidelights of doors, bathtub enclosures,
shower doors, and any fixed or operating flat glass panels within 2 feet of
doors and less than 2 feet from the floor shall be safety glass.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and reer. (1) and (2), Regis-
ter, February, 1985, No. 350, eff. 3-1-85; r. and recr. (3) and (4), Register, July, 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. 435, eff, 4-1-92. )

ILHR 21.06 Ceiling height. All habitable rooms, kitchens, 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 ceiling height of at least 7 feet.
Beams and girders or other projections shall not project more than 8
inches below the required ceiling height.

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

ILHR 21.07 Attic and crawl space access. (1) ATTIC. Attics with 30
inches of clearance or more between the top of the ceiling framing and the
bottom of the rafter or top truss chord framing shall be provided with an
access opening of at least 14 by 24 inches, accessible from inside the
structure.

(2) CRAWL SPACES. Crawl spaces with 18 inches of clearance or more
betwgaen the crawl space floor and the underside of the house floor joist
frarﬁllng shall be provided with an access opening of at least 14 by 24
inches.

Note: Access to plumbing or electrical systems may be required under chs. ILHR 81-86,
Plumbing Code or ch. ILHR 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,

ILHR 21.08 Firestopping, draftstopping and fire separation. (1) FIRE~
ISTOPPING LOCATIONS. Firestopping shall be provided in the following
ocations:

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

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

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

(Im) EQUIVALENT FIRESTOPPING REQUIREMENTS FOR ENVELOPE
DWELLINGS. Firestopping for envelope-type dwellings shall comply with
this subsection.
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(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 passageways. A
smoke detector shall be placed in the ceiling passageway and in two op-
posite walls or the smoke detectors shall be placed as far apart as practi-
cal. The smoke detectors shall be a hardwired type. The ala}'m of the
detector shall be audible in the occupied areas of the dwelling, when
actuated.

Note: Also see s. ILHR 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 lumbgr or one
thickness of 23/32-inch plywood with joints backed by 23/32-inch ply-
wood. Oriented strand board, particle board and waferboard may be
used in place of plywood. Gypsum wallboard or other nox}combgstible
material may also be used for firestopping. Noncombustible mn}eral-
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 'insulatign, must completely
fill the opening and be tightly packed to maintain a permanent installation.

(3) DRAFTSTOPPING LOCATIONS. Draftstopping shall be provided in the
following locations:

(a) In floor-ceiling assemblies above and in line with the tenant separa-
tion, when tenant separation walls do not extend to the floor sheathing
above;

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

(e) At openings around vents, pipes, ducts, chimneys and fireplaces at
ceiling and floor levels.

(4) DRAFTSTOPPING MATERIALS. Draftstopping shall not be less than
¥%-inch gypsum board, %-inch plywood or other approved noncombus-
tible materials. Noncombustible mineral-based insulation may be used
where the least dimension of the opening to be draftstoppped does not
exceed 4 inches..Metallic firestops shall be used for metal vents and
chimneys.

(5) FIRE SEPARATION. Garage space and accessory buildings shall be
separated from the dwelling unit in accordance with Table 21.08 and the
following requirements:
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TABLE 21.08

Perpendicular Distance from Dwelling
Wall to the Closest Garage Wall or

A y Building Wall Fire-rated Construction
0 to 5 feet %-hour

5 to 10 feet with windows in %-~-hour

either wall

5 to 10 feet without windows in No requirements
either wall

10 feet or more No requirements

(a) The garage shall be separated from habitable and nonhabitable
areas of the dwelling unit, as well as attics and soffit areas. The vertical
separation shall extend from the top of the concrete or masonry founda-
tion to the underside of the roof sheathing or to fire-rated ceiling con-
struction. The fire-rated construciton shall conform with Table 21.08.

_1. Exception. Gypsum drywall on the garage side may be untaped pro-
vided at least %-inch firecode drywall is used on the garage side and all
edges are tightly fitted.

_2. Exception. Gypsum drywall on the garage side may be untaped pro-
vided at least %-inch drywall is used on both sides of the wall separating
the garage and the dwelling and all edges are tightly fitted.

3. Exception. Two layers of %-inch drywall on the garage side may be
untaped where no drywall is installed on the interior provided all edges
are tightly fitted.

(b) Beams, columns and bearing walls that are exposed to the garage
and which provide support for separated spaces shall be protected by one
of the methods specified in par. (a) 1. to 3. or other minimum 45-minute
fire-resistive rated protection.

(c) The door and frame assembly between the garage and the dwelling
unit shall have a minimum fire rating of 20 minutes. A 1-%-inch solid core
wood or insulated metal door may be installed with a pair of 1-%-inch
steel hinges in a 1-7/32-inch minimum thick solid wood frame with a -
inch thick door stop.

(d) Garage floors shall be constructed of concrete or noncombustible
materials which are impermeable to petroleum products. Concrete ga-
rage floors shall be at least 4 inches thick placed over at least 4 inches of
granular fill. The garage floor shall slope toward the exterior garage open-
ing or shall slope to an interior drain.

Note: See s. ILHR 82.34 (4) (b), Uniform Plumbing Code, for floor drain requirements.

(e) Access openings in fire separation walls or ceilings shall maintain
the required separation and shall have any drywall edges protected from
physical damage. The cover or door of the opening shall be permanently
installed with hardware which will maintain it in the closed position
when not in use.

(6) LIVING UNIT SEPARATION. (a) In 2-family dwellings, living units
shall be separated from each other, from common areas, and from exit
access corridors by construction protected with not less than one layer of
%-inch Type X gypsum wallboard or equivalent on each side of the wall.
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(b) Any door and frame assembly installed in the living unit separa-
tion shall:

1. Have a minimum fire rating of 20 minutes; or

2. Consist of a minimum 1 8/4-inch solid core wood or insulated metal
door installed with 1 1/2-inch steel hinges in a 1 7/32-inch thick solid
wood frame with a 1/2-inch thick door stop.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register, February,
1985, No. 350, efi. 3-1-85; cr. (1m), am. (2), (5) (c¢) and Table, Register, January, 1989, No.
397, eff. 2-1-89; am. (2), (4) and (5) (a) (intro.), renum. (5) (b) and (¢) to be (5) {¢) and (d) and
am. (5) (d), er. (5) (b) and (e), (6), Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 21.09 Smoke detectors. (1) Listed and labeled 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 initial construction of which was com-
menced on or after the effective date of this code, June 1, 1980.

Note 1: Section 50.035 (2), Stats., created by 1983 Wis. Act 363 requires the installation of
a complete low voltage, interconnected or radio-transmitting smoke detection system in all
community-based residential facilities including those having 8 or fewer beds.

Note 2: Section 101.645 (3), Stats., requires the owner of a dwelling 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. The occupant of such a dwelling unit shall maintain any
smoke detector in that unit, except that if any occupant who is not the owner, or any state,
county, city, village or town officer, agent or employe charged under statute or municipal
ordinance with powers or duties involving inspection of real or personal property, gives writ-
ten notice to the owner that the smoke detector is not functional the owner shall provide,
within 5 days after receipt of that notice, any maintenance necessary to make that smoke
detector functional.

Note 3: Section 101.745 (4), Stats., 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) Smoke detectors required by this section shall be continuously
powered by the house electrical service, and shall be interconnected so
that activation of one detector will cause activation of all detectors.

(8) 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. Where there is an intervening door be-
tween one level and the adjacent lower level, smoke detectors shall be
installed on each level.

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 reer. Register, April, 1990, No. 412, eff. 5-1-90; renum. to be
(1), er. (2) and (3), Register, March, 1992, No. 435, eff. 4-1-92,

ILHR 21.10 Protection against decay and termites. (1) GENERAL. Except
as provided in sub. (2), wood used in the following locations shall be ei-
ther pressure treated with preservative or be a naturally durable, decay
resistant species of lumber. Wood that is not pressure treated with pre-
servative shall be protected against termites unless naturally termite
resistant.

(a) Wood floor joists closer than 18 inches or wood girders closer than
12 inches to earth;

(b) Sills which are less than 8 inches above exposed earth, and rest on
concrete or masonry walls or concrete floors.
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_ (c) Ends of wood girders entering masonry or concrete walls and hav-
ing clearances of less than % inch on the tops, sides and ends;

(dk) Wood siding having a clearance of less than 6 inches from the
earth;

(e) Wood embedded in earth; and

(f) Bottom plates of load bearing walls on slab floors of basements and
garages.

(2) EXCEPTION. 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 plywood shall
be identified by a quality mark or certificate of inspection of an approved
mspectlon agency which maintains continued superv131on, testing and
inspection over the quality of the product in accordance with the
adopted standards of the American Wood Preservers Bureau or of the
American Wood Preservers Association.

(b) Pressure treated wood used below grade in foundations shall be
labeled to show conformance with AWPA C-22 “Lumber and Plywood
for Permanent Wood Foundations - Pressure Processes’” or AWPB FDN
“Quality Control Program for Softwood Lumber, Timber and Plywood
Pressure Treated with Water-Borne Preservatives for Ground Contact
Use in Residential and Light Commercial Foundations.”

Note: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, osage orange, red
mulberry, white oak, or cedar lumber are considered by the department to be naturally decay-
resistant. Heartwood of bald ceypress, 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; am. (1) (b) and (3), Reglster January 1989, No. 397, eff. 2-1-89; r.
and recr. (1) (mtro )and (b) am. (1) (f), renum. (8) (intro.) to be (3) (a), er. (3) (b) Reglster,
March, 1992, No. 435, eff. 4-1-92,

ILHR 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.

B 81’1 ote: The department will accept foam plastic insulation tested in acordance with ASTM

(1) THERMAL BARRIERS. Foam plastic insulation shall be protected 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 ac-
ceptable 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 msulatlon is fully protected by a 15-minute
thermal barrier.

(b) Masonry or concrete componenis. Foam plastics may be used within
the cavity of a masonry wall, in cores of masonry units, or under a ma-
sonry or concrete floor system where the 1nter10r of the dwelling is sepa-
rated from the foam plastic insulation by a minimum one-inch thickness
of masonry or concrete or other approved 15-minute thermal barrier
materials.
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(c) Roofs. Roof coverings may be applied over foam plastic insulation
where the interior of the dwelling is separated from the foam plastic insu-
lation by plywood sheathing, oriented strand board, particle board or
waferboard at least 15/32-inch in thickness, or other approved 15-minute
thermal barrier materials.

(d) Doors. Foam plastic insulation having a flame-spread rating 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.

(2) SPECIFIC APPROVAL. Foam plastic insulation not meeting the re-
quirements of this section may be approved by the department based
upon diversified tests which evaluate materials or assemblies representa-
tive of actual end use applications.

Note: Approved diversified tests may include, but are not limited to: ASTM E—8‘4. (tunnel
test), ASTM E-19 fire test, full-scale corner test, enclosed room corner test and ignition tem-
perature test.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (b), Register, January,
1989, No. 397, eff. 2-1-89; r. and recr. (1) (intro.), am. (1) (a), renum. (1) (b) and (c) to be (1)
(c) and (d) and am. (1) (¢), er. (1) (b}, Register, March, 1992, No. 435, eff. 4-1-92,

Subchapter III — Excavations

ILHR 21.12 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.

ILHR 21.13 Excavations adjacent to adjoining property. (1) NOTICE. Any
person making or causing an excavation which may affect the lateral soil
support of adjoining property or buildings shall provide at least 30 days
written notice to all owners of adjoining buildings of the intention to
excavate. The notice shall state that adjoining buildings may require
permanent 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 EXTEN-
SIONS. (a) Excavations less than 12 feet in depth. If the excavation is made
to a depth of 12 feet or less below grade, the person making or causing the
excavation shall not be responsible for any necessary underpinning or
extension of the foundations of any adjoining buildings.

(b) Excavations greater than 12 feet in depth. 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 exten-
sion of the foundations of their buildings to a depth of 12 feet below
grade. The person making or causing the excavation shall be responsible
for any underpinning or extension of foundations below the depth of 12
feet below grade.

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

ILHR 21.14 Excavations for footings and foundations. (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.
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(2) EXCAVATIONS FOR FOOTINGS. All footings shall be located on undis-
turbed 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

ILHR 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 struc-
tural system and the soil over the footing. 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 soil
without exceeding the bearing values of the soil.

(1) S1ze. 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 continu-
ous footings when there is a change in footing elevation.

Note: Unstable 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 soil 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 chimney or fireplace. The
minimum depth shall measure at least 12 inches nominal.

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

(f) Deck footings. Decks attached to dwellings and detached decks
which serve an exit shall be supported on a structural system designed to
transmit and safely distribute the loads to the soil. 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 support-
ing soil without exceeding the bearing values of the soil.

(2) SOIL-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 beeen designed through structural
analysis. The soil-bearing values of common soils may be determined
through soil identification.

Note: The department will accept the soil-bearing values for the types of soil listed in the
following table:
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Type of soil PSF
1. Wet, soft clay; very loose silt; silty clay
2. Loose, fine sand; medium clay; loose sandy clay soils. ...
3. Stiff clay; firm inorganic silt
4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils; hard dry

[ 4,000
5. Dense sand and gravel; very compact mixture of clay, sand and gravel....... 6,000
[ Y 1) S PPN 12,000

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

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

Note: The decomposition of organic material in landfill sites established for the disposal of
organic wastes may produce odorous, toxic and explosive concentrations of gas which may
seep into buildings through storm sewers and similar underground utilities unless provisions
are taken to release the gases to the atmosphere.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (a), Register, January,
1989, No. 397, eff. 2-1-89; er. (1) (f), Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 21.16 Frost penetration. (1) GENERAL. Footings and foundations,
including those for ramps and stoops, shall be placed below the frost pen-
etration level, but in no case less than 48 inches below the ground. Foot-
ings 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 provided measures
have been taken to prevent frost forces from damaging the structure.

(b) Grade beams need not be installed to the minimum frost penetra-
tion line provided measures are taken to prevent frost forces from dam-
aging the structure.

(¢) 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-% times the width of the rock crevice. Pro-
visions shall be taken at grade to prevent rain water from collecting
along the foundation wall of the building.

(e) Portions of footings or foundations which are located directly be-
low window areaways which are required to be installed in accordance
with s. ILHR 21.03 (6m), are exempt from the requirements of sub. (1).

History: Cr. Register, November, 1979, No, 287, eff. 6-1-80; am. (intro.), Register, Febru-

ary, 1985, No. 350, eff. 3-1-85; renum. (intro.) and (1) to be (1) and (2) and am. (2) (d), cr. (2)
(e), Register, January, 1989, No. 397, eff, 2-1-89.

ILHR 21.17 Drain tiles. (1) WHERE REQUIRED. Drain tiles or pipe shall
be provided around footings located in soils where ground water levels
occur above the elevation of the footing.
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(a) Municipalities exercising jurisdiction. Mun?cipalities_exercising ju-
risdiction under chs. ILHR 20 to 25 may determine the soil types, natu-
ral and seasonal groundwater levels for which drain tile is required.

(b) All other areas. Drain tiles shall be required whenever a soil test
shows evidence of periodic or seasonal saturation at any depth less than
72 inches. When the on-site evaluation shows no evidence of saturation,
drain tiles need not be installed. Under all other conditions, drain tiles
shall be installed on each side of foundation walls at the footing level.

(2) MATERIALS AND INSTALLATION REUQIREMENTS. (2) Drain ti.les. or
pipes used for foundation drainage shall be at least 3 inches inside
diameter.

(b) Where individual tiles are used, they shall be laid with Ye-inch open
joints. Joints between the tiles shall be covered with a strip of sheathing
paper or asphalt or tar saturated felt.

(¢) The tile or pipe shall be placed upon at least 2 inches of washed rock
and shall be covered with at least 12 inches of washed rock which meets
the following criteria:

1. 90-100% of the rock must pass a %-inch sieve; and
2. 20-25% of the rock must pass a %-inch sieve.
(d) The basement slab shall be placed on at least 4 inches of gravel.

(e) Bleeder tiles shall be provided to connect the exterior footing drain
tile to the interior footing tile and shall be placed in the footing such that
the tiles are spaced at 8 foot intervals.

(f) The drain tiles or pipe which lead from the footing tiles to the sump
pit shall be laid at a grade of not less than % inch per foot leading to the
sump pit. The remaining drain tiles or pipe shall be level or graded down-
ward to the line which leads to the sump.

(3) DRAIN TILE DISCHARGE. Drain tiles shall be connected to a sump
pit. The sump shall discharge to natural grade or be equipped with a
pump to discharge water away from the dwelling via surface drainage
channels.

(a) Sumps. 1. Construction and installation. The sump shal} have a
rim extending at least one inch above the floor immediately 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.

9. Location. All sumps installed for the purpose of receiving clear wa-
ter, basement or foundation drainage water shall be located at least 15
feet from any water well.

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

(b) Sump pump systems. 1. Pump size. The pump shall have a capacity
appropriate for anticipated use.
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2. Discharge piping. Where a sump discharges into a storm building
drain or sewer, a free flow check valve shall be installed.

(4) SUMP DISCHARGE DISPOSAL. (a) Storm 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 avail-
able. Combined public sanitary-storm sewer systems shall be approved
by the department of natural resources. Combined private sanitary-
storm sewer systems shall be approved by the department.

(b) Other disposal methods. 1. Where no storm sewer system or com-
bined sanitary-storm sewer system is available or adequate to receive the
anticipated load, the storm water, surface water, groundwater and clear
water wastes shall be discharged in accordance with local governmental
requirements.

2. Where approved by the local governmental authority, storm water,
surface water, 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.

(¢) Segregation of wastes. 1. a. Except as provided in subd. 3., 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 system is available, storm
water wastes, clear water wastes and sanitary wastes may not be com-
bined until discharging to the building sewer.

2. Storm water wastes and clear water wastes may not be combined
until discharging into the storm building drain.

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

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

Note: Subsections (3) (a) and (4) are excerpts from the state uniform plumbing code,
s. ILHR 82.36.

(5) OTHER SYSTEMS. Other equivalent engineered foundation drainage
systems may be submitted to the department for review and approval.

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) (f), Register, January, 1989, No. 397, eff. 2-1-89; r. and recr, (4) (c) 3., Regis-
ter, August, 1991, No. 428, eff. 9-1-91; cr. (5), Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter V — Foundations

ILHR 21.18 Foundations. Foundation walls shall be designed and con-
structed to support the vertical loads of the dwelling, lateral soil pres-
sure, and other loads without exceeding the allowable stresses of the ma-
terials of which the foundations are constructed. Lateral support such as
floor slabs or framing shall be provided at the base of walls. Lateral sup-
port shall be provided at the top of foundation walls in accordance with
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Table 21.18, or shall be provided by a ledger block at the perimeter of the
floor or other system designed through structural analysis.

TABLE 21.18
BOLT SIZE AND SPACING FOR TOP RESTRAINT OF BASEMENT WALLS'

Nominal Wall Maximum Height?

Thickness of Unbalanced Fill Anchor Bolt Size®

(Inches) (Feet) And Spacing

4 1/2" at 60"

8 5 1/2" at 40"

6 5/8" at 32"

6 5/8" at 32"

10 7 5/8” at 24"

8 3/4” at 20"

7 5/8" at 24"

12 8 3/4” at 20"

9 7/8" at 18"

10 1” at 16"

! Soil equivalent fluid weight is assumed to be 30 pef.
2 Unbalanced fill is the difference in elevation between outside grade and the basement floor.

3 Anchor bolts shall be embedded a minimum of 7 inches into concrete and a minimum of 15
inches into masonry. One bolt shall be placed a distance from the outside corner equal to
between one and 1-1/2 wall thickness.

(1) CONCRETE FOUNDATION WALLS. Unless designed through struc-
tural analysis, the minimum thickness of concrete foundation walls shall
be determined from Table 21.18-A, but in no case shall the thickness be
less than the thickness of the wall it supports.

TABLE 21.18-A
CONCRETE WALL THICKNESSES

Maximum Height of Unbal-
anced Fill' for Material of Wall

Nominal Thickness Being Supported
Type of Concrete (inches) {(Wood frame - feet)
3000 psi 6 6.5
Unreinforced concrete 8 8
R 10 9
122 10
14 11.5

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

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

(2) MASONRY FOUNDATION WALLS. Unless designed through structural
analysis, the masonry foundation walls shall be constructed in accord-
ance 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
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§hall be provided on each side of any opening, at each wall corner, and at
mntervals indicated in the Table 21.18-D.

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

(d) Subsurface drainage. Subsurface drainage shall be provided if re-
quired by s. ILHR 21.17.

TABLE 21.18-B

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

PILASTERS
Maximum Depth Below Grade,

feet, when Walis Support:
Wall Construction Nominal Thickness, in., Masonry, or Masonry
and Type of Unit Frame Construction _ Veneer Construction

Hollow-Load-Bearing:

8" 5 (6') 6

10" 6 (7 7

197 7 7

Solid Load-Bearing:

8" 5 (7) 7

10" 6 (T 7

12~ T T

* In well drained sand and gravel soils, the height of the unbalanced fill may be increased to
the values shown in parentheses.

TABLE 21.18-C

MAXIMUM DEPTH BELOW GRADE (HEIGHT OF FILL) FOR CONCRETE MASONRY
FOUNDATION WALLS WITH PILASTERS

Minimum
Nominal
Nominal Type of Pilaster? Maximum
Wall Masonry width x Pilaster Maximum  Maximum
Thickness (Lopd depth Spacing o.c. Height of Wall Height*
__(inches) Bearing) Type of Fill'  (inches) (feet) Fill® (feet) (feet)
8 Hollow Granular 16 x 12 20 6.5 7.5
8 Holow Other 16 x 12 10 6.0 7.5
8 Solid Granular 16 x 12 20 7.0 7.5
8 Solid Other 16 x 12 12 6.5 7.5
10 Hollow Granular 16 x 14 18 8.0 8.0
10 Hollow Other 16 x 14 15 7.0 8.0
10 Solid Granular 16 x 14 30 8.0 8.0
10 Solid Other 16 x 14 22 7.0 8.0
12 Hollow Granular 16 x 16 30 8.0 8.0
12 Hollow Other 16 x 16 20 8.0 8.0
12 Solid Granular 16 x 16 30 8.0 8.0
12 Solid Other 16 x 16 30 8.0 8.0

L Gx:anula..r fill is sand, sand and gravel or washed gravel. See “Other” for all other fill types or
soils which are not well drained.

2 Al cells of hollow units used to construct pilasters shall be filled with grout.

3 The height of fill equals the vertical distance between the finished exterior grade and the
basement floor or inside grade.

#The wall height equals the clear height between floors providing lateral support.
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TABLE 21.18-D

MAXIMUM DEPTH BELOW GRADE FOR PARTIALLY
REINFORCED MASONRY WALLS

Minimum
Wall Construction Reinforcement Size
Nominal Total Maximum and Maximum X
Thickness and Wall Height! (feet Spacing Center to Maximum Depth Below Grad}e

Type of Unit - inches) Center (feet - inches) for Fill Type
Granular Other

8-inch Hollow 8-4 #5 bars @ 8 ft. 6-6 5-6

Load Bearing 8-4 #6 bars @ 8 ft. 7-6 6-6

8-4 #7 bars @ 8 ft. 8-0 7-0

8-4 #8 bars @ 8 ft. 8-4 7-6

10-inch Hollow 8-4 #5 bars @ 8 ft. 7-0 6-6

Load Bearing 8-4 #6 bars @ 8 ft. 7-6 7-0

8-4 #7 bars @ 8 ft. 8-0 7-6

84 #8 bars @ 8 ft. 8-4 8-0

12-inch Hollow 8-4 #4 bars @ 8 ft. 6-6 6-0

Load Bearing 84 #5 bars @ 8 ft. 7-6 6-6

8-4 #6 bars @ 8 ft. 8-0 7-6

8-4 #7 bars @ 8 ft. 8-4 8-0

1 The height of the wall equals the clear height between floors providing lateral support.
2 Depth below grade equals the vertical distance between the finished exterior grade and the
basement floor or inside grade.

3 Granular fill is sand, sand and gravel or washed gravel. See ‘“Other” for all other fill types or
soils which are not well drained.

(3) Woob FOUNDATIONS. Wood foundations shall be designed and con-
structed in accordance with the National Forest Products Association
standard, “The All-Weather Wood Foundation System, Basic Require-
ments, Technical Report No, 7" and the following exceptions. The thick-
ness 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 can be obta,i'ned in
“All-Weather Wood Foundation Systems, Design, Fabrication, Installation Manual’”’, pub-
lished by the National Forest Products Association.

(b) Materials. All lumber and plywood shall be pressure treated with
preservative and labeled to show conformance with AWPA C-22 or
AWPB FDN.

Note: The department will accept materials which meet the “Quality control Program for
Soft-Wood Lumber, Timber and Plywood Pressure Treated with Water-Borne Preservatives
for Ground Contact Use in Residential and Light Commercial Foundations,” published by
the American Wood Preservers Bureau.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (3) (intro), Register, Feb-
ruary, 19%5, No. ?»g;O, eff, 3-1-85; er. (2) (c) to (e), r. and recr. Tables C and D, r. (3) (a) 2.,
renum. (3) (a) 1. to be (a), Register, January, 1989, No. 397, eff. 2-1-89; am. (intro.), (2) (b),
(3) (b) and Table 21.18-D, cr. Table 21.18, r. (2) (c), renum. (2) (d) and (e) to be (2) (c) and
(d), Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter VI — Floors

ILHR 21.19 Floor design. Floors shall support all dead loads plus the
minimum unit live loads as set forth in s. ILHR 21.02. The live loads
shall be applied to act vertically and uniformly to each square foot of

Register, March, 1992, No. 435
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hori_zoptal floor area. Basements shall be provided with wood or concrete
or similar type floors that comply with s. ILHR 21.20 or 21.205.

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

ILHR 21.20 Concrete floors. When concrete floors are provided, the
thickness of the concrete shall measure at least 3 inches, In clay soils, a 4-
inch thick base course shall be placed in the subgrade consisting of clean

graded sand, gravel or crushed stone. The base course may be omitted in
sand and gravel soils.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register, January, 1989,
No. 397, eff. 2-1-89.

ILHR 21.205 Wood floors in contact with ground. Wood may be used for
floors in contact with ground unless prohibited by ordinance by the mu-
nicipality exercising jurisdiction in accordance with s. ILHR 20.20. The
floor shall conform to the standards specified in s. ILHR 20.24 (4).

History: Cr. Register, January, 1989, No. 397, eff. 2-1-89.

ILHR 21.21 Precast concrete floors. Precast concrete floors shall be de-
signed through structural analysis, or load tables furnished by the pre-
cast product fabricator may be used, provided the load tables were devel-
oped using structural analysis or load testing.

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

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

(1) FLOOR JoIsTs. Wood floor joists shall comply with the require-
ments of s. ILHR 21.02 (3) (a). The minimum live loads shall be deter-
mined from s. ILHR 21.02. Where sill plates are provided, the sill plates
shall be fastened to the foundation. Double floor joists shall be provided
underneath all bearing walls 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 mortar used shall be determined as in
s. ILHR 21.26 (3).

(2) FLOOR TRUSSES. Metal plate connected wood floor trusses shall be
designed in accordance with the Design Specifications for Metal Plate
Connected Parallel Chord Wood Trusses and the National Design Speci-
ﬁcatil(l)r:i for Wood Construction. Truss members shall not be cut, bored or
notched.

(3) GIRDERS AND BEAMS. Girders and beams shall be selected from Ta-
ble ]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 column. Ad-
joining ends shall be fastened to each other to transfer horizontal loads
across the joint. Beams shall aiso be fastened to the posts with framing
anchors, angle clips, or equivalent.
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(b) Where intermediate beams are used, they shall rest on top of the
girders; or shall be supported by ledgers or blocks fastened to the sides of
the girders; or they may be supported by approved metal hangers into
which the ends of the beams shall be fitted.

(4) BEARING. The minimum bearing for wood joists shall be at least 1
%4-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 to-
gether by ties, straps or plates. Tail ends of floor joists shall not go be-
yond the beam by more than 8 inches.

(5) NOTCHING AND BORING. Notching and boring of beams or girders is
prohibited unless determined through structural analysis.

(a) Notching. 1. Notches located in the top or bottom of floor joists
shall not have a depth exceeding 1/6 the depth of the joist, shall not have
a length exceeding 1/3 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
% the depth of the joist. Notches over supports may extend the full bear-
ing width of the support.

(b) Boring. Holes bored in floor joists shall be located no closer than 2
inches to the top or bottom edges of the joist. Where holes are loctated
outside the middle 1/3 of the span, 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.

(6) OVERHANG OF FLOORS. (a) Unless designed through structural
analysis under s, ILHR 21.02, floor joists which are at right angles to the
supporting wall shall not be cantilevered more than 2 feet over the sup-
porting 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 ex-
tending 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. ILHR 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 (joists which
frame into headers) more than 8 feet long shall be supported on metal
fram'ing1 anchors or on ledger strips of at least 2 inches by 2 inches
nominal.
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* Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam.
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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. Plywocd underlayment shall be installed in
accordance with Table 21.22-C.

(¢) Combination subfloor - underlayment. Combination subfloor-un-
derlayment 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 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 continu-
ous line of joints will occur except at points of support. Planks shall be
nailed to each beam.

(9) BrIDGING. Bridging shall be provided at intervals not exceeding 8
feet where the nominal depth to thickness ratio of sawn lumber framing
is greater than 6 to 1. Bridging shall be provided for engineered framing
components when required by the manufacturer.

TABLE 21.22-B

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

Plywood Thickness Maximum span?
Span Rating? (in inches) (in inches)
32/16 15/32, 1/2, 5/8 16%
40/20 19/32, 5/8, 3/4, 7/8 2045
48/24 23/32, 3/4, 7/8 24

! These values apply to C-D, C-C, and Structural I and II grades only. Spans shall be limited
to values shown because of possible effect of concentrated loads,

2 Span Rating appears on all panels in the construction grades listed in footnote 1.

3 Plywood edges shall have approved tongue and groove joints or shall be supported with
blocking, unless 1/4-inch minimum thickness underlayment or 1-1/2 inches of approved cel-
lular or ightweight concrete is installed or finished floor is 25/32-inch wood strip. Allowable
uniform load based on deflection of 1/360 of span is 165 pounds per square foot.

* For joists spaced 24 inches on center, plywood sheathing with Span Rating 40/20 or greater
can be used for subfloors when supporting 1-1/2 inches lightweight concrete.

® May be 24 inches if 25/32-inch wood strip flooring is installed at right angles to joists.
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TABLE 21.22-C
MINIMUM THICKNESS FOR PLYWOOD UNDERLAYMENT

Plywood Grades and Minimum Plywood
Species Group Application! Thickness (inches)
Groups 1, 2, 3, 4, 5 APA Over Smooth Subfloor 1/4
UNDERLAYMENT INT
(with interior

or exterior glue) APA Over Lumber Subfloor or 11/32
UNDERLAYMENT EXT Other Uneven Surfaces

APA C-C Plugged EXT
Same Grades as Above
But Group I Only

Over Lumber Floor Up to 1/4
4" Wide, Face Grain Must
Be Perpendicular to Boards

APA UNDERLAYMENT Over 16" Joist Spacing, 11/32
Sanded Exterior Grade 19/32 Subfloor, Under Tile

With Organic Adhesive

Over 16" Joist Spacing, 15/322

19/32 Subfloor, Under Tile
With Epoxy Mortar

! Place face grain across supports and end joints over framing.

2 Leave 1/4" 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.

TABLE 21.22-D

MINIMUM THICKNESS FOR PLYWOOD COMBINATION SUBFLOOR-UNDERLAY-
MENT. PLYWOOD CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TO SUPPORTS!s?

Maximum Support Spacing?

16" o.c. 24" o.c.
Plywood Species Panel Thickness Panel Thickness Panel Thickness
Plywood Grade Group (inches) {inches) (inches)
1 1/2 5/8 3/4
2&3 5/8 3/4 8
Sanded exterior
type 4 3/4 /8 1
Underlayment All Groups APA Rated Sheathing and APA Rated Sturd-I-Floor
C-C Plugged shall be installed consistent with their rating.

Sturd-1-Floor*

! Spans shall be limited to values shown, based on possible effect of concentrated loads.

2 Unsupported edges shall be tongue and groove or blocked except where 1/4-inch underlay-
ment or 25/32-inch finish floor is used.

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

4 The department will acecept subfloor underlayment panels such as Sturd-I-Floor which meet
the requirements of APA manufacturing specifications for Sturd-I-Floor panels.

TABLE 21.22-E
MINIMUM THICKNESS OF FLOOR BOARDS

Minimum Net Thickness (inches)

Joist Spacing (inches) Perpendicular to Joist Diagonal to Joist
24 11/16 3/4
16 5/8 5/8

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) (c) and (d) to 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) (¢), Table 21.22 A2, r.
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and recr, Tables 21.22 B and C, Register, January, 1989, No. 397, eff. 2-1-89; am. (2), (4), (5),
(6) and (9), r. and recr. Table 21.22-A2, Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 21.225 Decks. Decks attached to dwellings and detached decks
which serve an exit shall comply with the applicable provisions of this
chapter, including but not limited to:

(1) Excavation requirements of s. ILHR 21.14;

(2) Footing requirements of s. ILHR 21.15 (1) (f);

(8) Frost penetration requirements of s. ILHR 21.16;

(4) Load requirements of s. ILHR 21.02;

(5) Stair, handrail and guardrail requirements of s. ILHR 21.04; and

(6) Decay protection requirements of s. ILHR 21.10.

History: Cr. Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter VII — Walls

ILHR 21.23 Wall design. (1) LIVE AND DEAD LOADS. All walls shall sup-
port all superimposed vertical dead loads and live loads from floors and
roofs.

(2) HORIZONTAL WIND LOAD. Walls shall be designed to withstand a
horizontal wind pressure of at least 20 pounds per square foot applied to
the vertical projection of that portion of the dwelling above 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.

ILHR 21.24 Exterior covering. The exterior walls shall be faced with a
weather-resistant covering.

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

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

(1) STUD SIZE AND SPACING. (a) Studs. Wood studs shall comply with
the size and spacing requirements indicated in Table 21.25-A. Studs in
the exterior walls shall be placed with the wide faces perpendicular to the
plane of the wall.

(b) Corner posts. Posts or multiple studs shall be provided at the cor-
ners of the walls.

(c) Wood posts or columns. Posts and columns shall be anchored to re-
sist loads.
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TABLE 21.25-A
MAXIMUM SPACING AND HEIGHT OF STUDS

Spacing (inches)
Supporting Supporting  Interior

Max. Supporting one floor, two floors, and non-
Height roof and roof and roof and load-
Size Grade (feet)  ceiling only _ ceiling ceiling bearing
2x3 Standard & better 8 16 N/P N/P 24
2x4 or
larger Utility 8 24 16 12 24
2x4 Standard & better 12 24 24 12 24
2x6 or
larger No. 3 & better 18 24 24 16 24

N/P = Not permitted.

Note: A 3-story frame house with walls constructed of 2 x 4 studs would require a 12-inch
stud spacing on the lowest level, a 16-inch stud spacing on the intermediate level, and a 24~
inch stud spacing on the upper level.

(d) Bracing. Exterior walls shall be braced at the corners.

1. 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 5/16 inch
thick for 16-inch stud spacing and not less than % inch thick for 24-inch
stud spacing; or

3. Preformed metal T-bracing not less than 22 gage (.0296 inches)
thick and 1% 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. End joints in double top plates shall be offset at least 48 inches.
Double top plates shall be overlapped at the corners and at intersections
with partitions. The plate immediately above the stud shall be broken
directly over the stud.

(a) Ezceptions. 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 is
securely tied at the end joints, corners and intersecting walls. Single top
plates shall be broken directly over the stud.

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

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

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

(b) Header support. Headers in bearing walls shall be supported 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:
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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 supported on
each end by the single common 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.

(¢) Flashing. Unless sealed or caulked, flashing shall be provided at the
top and sides of all exterior window and door openings.

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

) (5) PARTITIONS. Load-bearing partitions shall be placed over beams,
glrde}‘s, 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
v}:]rall sheathing shall conform to the requirements shown in Table 21.25-

TABLE 21.25-B

ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING
ROOF/CEILING ASSEMBLIES*

House Header Members
Width __Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zome 2/Zone I Zone 2/Zone 1 _Zone 2/Zone 1 _Zome 2/Zone 1 _ Zone 2/Zone 1

24 2.5 2.5 4 4 5 5 7 6 9 8
26 2.5 2 4 3 5 5 7 6 8 7
28 2.5 2 4 3 5 4 6 6 8 7
30 2.5 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR*
Header Members
House Width Two Two Two Two Two
(feet) 2x4s 2x 6s 2x8s 2x10s 2x12s

24 2.5 4 5 6 8

26 2.5 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7
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TABLE 21.25-D

ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR
AND ROOF/CEILING ASSEMBLY*

Header Members

Iv-l‘gsf; Two 2 x 48 Two 2 x 6s Two 2 x 83 Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 _Zone 2/Zone ! Zone 2/Zone 1 _Zone 2/Zone 1
24 1. 1.5 3 2.5 4 3 5 4 6 5
26 1.5 1.5 2.5 2.5 3 3 4 4 5 5
28 15 1. 2.5 2.5 3 3 4 4 5 5
30 1.5 1.5 2.5 2.5 3 3 4 4 5 5
32 1.5 1.5 2.5 2 3 3 4 4 5 5

* These tables are based on wood with a 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 stress to 1,000 psi. Example: The allowable roof/ceiling span for a 28-foot
wide house in zone 2, using two 2 x 8 header members with a 1400 psi bending stress, is 5 feet
xﬁ400/1000 = 5.9 feet.

TABLE 21.25-E
EXPOSED PLYWOOD PANEL SIDING

Stud Spacing (Inches)

Plywood Siding Applied
Direct to Studs or Over
Minimum Thickness! Minimum No. of Plys Sheathing
3/8” 3 162
1/2” 4 24

! Thickness of grooved panels is measured at bottom of grooves.

2 May be 24 inches if plywood siding applied with face grain perpendicular to studs or over
one of the following: (a) one-inch board sheathing; (b) 1/2-inch or 15/32-inch plywood
sheathing; (c) 3/8-inch plywood sheathing with face grain of sheathing perpendicular to
studs.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. (1) (d) and am. (3) (b),
Register, February, 1985, No. 350, eff. 3-1-85; r. and recr. (8) (b), am. Table 21.25 B and E,
Regisﬁigr, .Iimuary, 1989, No. 397, eff. 2-1-89; am, (3) (a) and (6), Register, March, 1992, No.
435, eff. 4-1-92.

ILHR 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 shall be takento
prevent masonry from being damaged by freezing.

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

(2) MASONRY UNITS. All masonry units shall be free from physical
defects which interfere with laying of the unit and impair the

compressive strength of the unit. \

(8) TYPES 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-
Bl 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. - {
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(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 conforms to the
requirements of the mortar specifications. Only calcium 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.

. (¢) Mixing. Mortar shall be mixed for at least 3 minutes after all
ingredients have been added with the maximum amount of water to
produce a workable consistency. Mortars that have stiffened 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 2-% hours after mixing.

Note: To ensure proper mortar mixing, machine mixing is recommended.

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

Kind of Masonry I’I\;Iygs;? !
Foundations:
o0 M, S
Walls of SolHd units . ..o ovvetvntee ittt e ie e vaeanes M.§ N
Wallsof hollowunits ........c.oiiiiiiiiiiiii ittt iiirinannnn M. §
Hollow walls. ....coe it ie it it ieie i eeinaannns M, S
Masonry other than foundation masonry: ’
Piers of s0lid masonry ......cviuiiriieiiiieiiiiiiiie it M, 8, N
Piersof hollow units . .......vneeireninn it iii it enaenes s
Walls of s0lid masonry .....covuvietiieriiieerereineeerenneeenens M: S,N,0

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

wall thickness .. ..vuuiiiniiie it it ieiereiennenss M,S8, N, 0
Walls of hollow units; load-bearing or exterior, and hollow walls 12 in.

or more in thickness.........oviiiiiei ittt M, 8, N
Hollow walls, less than 12'in. thick ...................cceiinninnin S,
Linings of existing masonry, either above or below grade ............. M, S
Masonry other thanabove .....o.uiiiiiiiiiiiiraiieiiineeenan., MS N

Register, March, 1992, No. 435



64 WISCONSIN ADMINISTRATIVE CODE
ILHR 21

TABLE 21.26-B
MORTAR SPECIFICATIONS BY PROPORTION!

Parts by Volume

Mortar Type, Portland Masonry Hydrated
ASTM C 270 Cement Cement Lime Sand, Damp Loose Volume
M 1 — 1/4
1 1 (Type I1) — Not less than 2-1/4
S 1 — 1/4to1/2 and not more than 3
1/2 1 (Type II) — times the sum of
N2 1 — 1/2 to 1-1/4  the volumes of the
— 1 (Type 1) — cements and lime.

L All cements are one cubic foot per sack; lime equals 1-1/4 cubic foot per sack.
2 Limited to walls with a maximum depth of 5 feet below grade.

TABLE 21.26-B1
MORTAR PROPERTY REQUIREMENTS

Compressive
Strength Water Retention Air Content
Mortar Type Min. (psi) Min. (%) Mazx. (%)
M 2,500 75 18
S 1,800 75 18
N 750 75 18

(d) Cementitious material. Cementitious material shafl conform to the
standards approved by the department.

Note: The department will acecept cementitious material conforming to the following
standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM C595,
Portland Blast-Furnace 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 consist of
natural sand or manufactured sand and shall be graded.

Note: The department will accept aggregates in accordance with ASTM C144.

(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 cavity wall. Individual
corbels shall not exceed 2 inches nor more than one-third the height of
each corbeled unit.

(b) Projgections. The projection of a wall beyond the edge of a
supporting member other than masonry, such as a shelf angle or edge of
a beam, shall not exceed 1-% inches, unless at least % the mass of the
wythe of masonry involved is located directly over the load-carrying
member.

(¢) Flashing. In exterior hollow walls exposed to the weather, flashing
shall be installed at the bottom of the cavity so as to drain any water
outward. Open vertical joints or weep holes of %-inch minimum diameter
shall be provided in the facing just above the flashing at a horizontal
spacing not exceeding 3 feet.

(6) OPENINGS AND LINTELS. (a) Openings. The masonry above
openings shall be supported. The bearing length of structural elements
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yvhi;:h support the masonry above the opening shall be not less than 4
inches.

(b) Lintels. Unless designed through structural analysis, lintels 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 1/2" or
Equivalent
No Story Two Stories Reinforcing

Size of Steel Angle!»? Above One Story Above Above Bars?
L3x3x1/4 6 -0" 3 -6" 3 -0 1
L4x3x1/4 8 -0" 5 -0" 3.0 1
L6x31/2x1/4 14 - 0" 8 -0 3.6 2
2-L6x3-1/4x1/4 200 -0 11’-0” 5 -0 4

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

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

3 Steel members indicated are adequate typical examples; other steel members meeting
structural 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, a 30-pound
asphalt-saturated felt or corrosion-resistant metal base 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 wood sheathing under
the building paper or water-resistant sheathing.

4. Weepholes shall be provided at the bottom masonry course at
intervals of approximately 4 feet.

(b) Veneer over masonry back-up. A 30-pound asphalt-saturated felt or
corrosion-resistant metal base flashing at the bottom of the veneer shall
extend over the top of the foundation and up at least 6 inches and be
embedded in the back-up course. Weepholes, at approximately every 8
feet, shall be provided.

(8) VENEER ANCHORAGE. All veneers, supports and attachments 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 %-inch wide with at least 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.
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2. Large size veneer (greater than one square foot) shall be securely
attached with anchors the equivalent of not less than %-inch diameter
bolts in accordance with either of the following:

a. Each unit individually anchored to the supporting framework 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 wall 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 curing for 28 days.

(9) BEARING. (a) Concentrated loads. Beamns, girders, trusses,.joists and
other members producing concentrated loads shall bear a minimum of 3
inches on one of the following:

1. Concrete beam. The equivalent of a nominally reinforeed 2,500 psi
concrete beam 8 inches in height.

2. Solid masonry. At least 8 inches in height of masonry composed of
solid masonry units with all voids and joints completely filled with
mortar.

8. 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 horizontal loads
shall fall within the middle third of the member.

4. Bond beam. The bond beam shall be the equivalent of not less than
an 8-inch lintel (bond beam) block with 2 No. 4 bars embedded in high
strength mortar fill or equivalent. The loads shall bear on the fill.

(b) Continuous loads. Joists, trusses and beams other than wood,
spaced 4 feet or less on center and 40 feet or less in length, slabs or other
members causing continuous loads shall be transmitted to masonry with
a minimum bearing of 3 inches upon solid masonry at least 2-% inches in
height, or as indicated for concentrated loads.

(¢) Stack bond wells. Concentrated loads shall be distributed into
masonry laid in stack bond by a concrete beam or bond beam [as defined
in (a)]. For masonry of solid units, 2 additional rows of a continuous tie
assembly may be used instead of a conerete beam or bond beam.

(d) Support of wood floor members. Where a wood structural member is
buried in masonry for support, it shall be firecut or a self-releasing device
shall be used. Where the end of a wood structural member is built into an
exterior wall, a %-inch air space shall be provided at the sides, top and
end of such member.

(10) BoNDING. Unless designed through structural analysis, all
masonry walls shall be bonded as follows:

(a) Single-wythe walls. Masonry units in single-wythe walls shall be
lapped at least 2 inches or one-third the height of the masonry unit,
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whichever is greater, or through the use of continuous tie assemblies
spaced at 16-inch vertical intervals.

(b) Multi~wythe walls. Adjacent wythes shall be bonded with
continuous tie assemblies spaced at vertical intervals not exceeding 16
inches; or individual ties of at least 3/16-inch diameter for each 4-%
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.

TABLE 21.26
ALLOWABLE SHEAR ON BOLTS AND ANCHORS

Bolt or Anchor Diameter
inch

( s) Embedment' (inches) Allowable Shear (pounds)
14 4 270
3/8 4 410
12 4 550
5/8 4 750
374 5 1100
s 6 1500
1850
1-1/8 8 2250

! Bolts and anchors shall be solidly embedded in mortar or grout.

. (}112) JoINTS. (a) The maximum thickness of a mortar joint shall be %
inch.

(b) Excegt for head jo_ints 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) CLEANING. 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 mortar.

(14) DAMPPROOFING. Masonry foundation walls of basements in clay-
type soils shall bq made dampproof by the application to the exterior
surfaces of a continuous coat of at least %-inch thick portland cement
and s_.and coat mortar, or a type M mortar troweled smooth. Surface
gondn:ig material, %-inch thick, applied to the exterior surfaces, may also

e used.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (3) and cr. Table 21.26-B1
Register, February, 1985, No. 350, eff. 3-1-85; am. (9) (b), Register, January, 1989, No, 397
off. 2-1-89; am. (6) (b), Registor, March, 1993, No. 435, ¢f. £1.92. T RS oS
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Subchapter VIII — Roof and Ceilings

ILHR 21.27 Roof design. (1) ROOF LOADS. (a) General. Roof and roof/
ceiling assemblies shall support all dead loads plus the minimum live
loads as set forth in par. (b) and s. ILHR 21.02.

(b) Slope roof snow loads. Snow loads specified in s, ILHR 21.02 (1) (b)
2. may be reduced for roof slopes greater than 30° by multiplying the
snow load by Cs. The value of Cs shall be determined by the following:
Cs = 1 - (a-30) where a is the slope of the roof expressed in degrees.
40

(2) UPLIFT AND SUCTION FORCES. Roofs shall withstand a pressure 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.

(laf) Anchorage. Roofs shall be anchored to walls and columns to resist
uplift.

(b) Stress increase. All stresses may be increased by a maximum of one
third for wind forces.

(8) WATER. All roofs shall be designed and constructed to assure drain-
age of water.

(a) Roofing. Roofing shall be installed to shed water. Underlayment of
15-pound asphalt-impregnated felt paper or equivalent or other material
designated as Class I when tested in accordance with ASTM Standard D
226 shall be provided under shingles. Fasteners shall be corrosion
resistant.

(b) Eave protection for shingles and shakes. Sheet metal, asphalt-im-
pregnated 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 feet 6 inches up the roof slope to a line not less
than 12 inches inside the inner face of the exterior wall; except over un-
heated 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
Jeast 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.
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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) (a), Register, March, 1992, No. 435, eff. 4-1-
92.

ILHR 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. ILHR 21.02 (3).

(1) ROOF RAFTERS. (a) 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 thickness shall be used.

(b) Bearing. The required bearing for wood rafters shall be in accord-
ance with the National Design Specification for Wood Construction pub-
lished by National Forest Products Association. In no case shall the
bearing be less than 1-1/2 inches on wood or metal or less than 3 inches on
masonry or concrete.

(2) ANCHORAGE. Roofs shall be anchored to resist horizontal thrust
and uplift. Provisions shall be taken to absorb the horizontal thrust pro-
duced by the sloping roof, rafters or beams through collar ties installed 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 fast-
ened to the wall.

(2m) CATHEDRAL CEILINGS. In cathedral ceilings, the upper end of the
rafters shall be supported by a ridge beam or bearing wall, or thrust re-
straint shall be provided per s. ILHR 21.02.

(3) CEILING JOISTS. Ceiling joists shall be nailed to exterior walls and
to the ends of rafters. Where joining over interior parititions, they shall
be nailed to the plate or to each other. Where ceiling joists are placed at
right angles to the rafters, as in flat or hip roofs, the lookout joist or ties
shall be fastened to the parallel ceiling joists or rafters.

(4) VALLEY AND HIP RAFTERS; LADDERS. (a) Valley rafters. Where no
bearing is provided under valley rafters at the intersection of 2 roof
areas, the valley rafters shall be doubled in thickness and shall be at least
2 inches deeper than the required common rafter to permit full bearing at
the beveled end. Where ridges are provided at different elevations, care
should be taken to provide vertical support for the interior end of the
lower ridge board.

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

(c) Ladders. Overhangs at gable end walls of more than 12 inches shall
be provided with ladders (rafters which extend over the wall) which ex-
tend 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.
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(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 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 analysis. Notching and
boring of ceiling joists shall comply with pars. (a) and (b).

(a) Notching. 1. Notches located in the top or bottom of ceiling joists
shall not have a depth exceeding 1/6 the depth of the joist, shall not have
a length exceeding 1/3 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 Y% 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 1/3 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.

(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 thick-
nesses shown in Table 21.28-B.

(e) 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 oceur except at points of support. Planks
shall be nailed or fastened to each beam.
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TABLE 21.28-A

ALLOWABLE LOADS AND SPANS FOR PLYWOOD ROOF SHEATHING CONTINUOUS
OVER TWO OR MORE SPANS AND FAC[E2 (3;RAIN PERPENDICULAR TO
SUPPORTS"*

Maximum Span Load (in pounds
Panel (inches) per square foot)
Span Edges Edges Un-  Total Live*
Rating Plywood Thickness (inches) Blocked blocked Load Load
12/0 5/16 12 12 40 30
16/0 5/16, 3/8 16 16 40 30
20/0 5/16, 3/8 20 20 40 30
24/0 3/8 24 20 40 30
24/16 7/16, 1/2 24 24 50 40
32/16 15/32, 1/2, 5/8 32 28 40 30
40/20 19/32, 5/8, 3/4, 1/8 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.

2 Underlayment, C-C Plugged, sanded exterior type: allowable uniform load based on deflec-
tion of 1,/360 span for spans 24 inches or less is 125 psf; and for spans 48 inches, 65 psf.

3 Plywood sheathing may be installed with face grain parallel to supports in accordance with
the “APA Design/Construction Guide”, American Plywood Association, P.0. Box 11700,
Tacoma, WA 98411.

+ Assumes 10 psf dead load.

TABLE 21.28-B
MINIMUM THICKNESS OF ROOF BOARDS

Mini Net Thickness (Inches)
Rafter Spacing (inches) Solid Sheathing Spaced Sheathing
24 5/8 3/4

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., r. and recr. (4) (c), Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter IX — Fireplace Requirements

ILHR 21.29 Masonry fireplaces. Masonry fireplaces shall be constructed
of masonry, stone or concrete. Masonry fireplaces shall be supported on
foundations of concrete or masonry. Structural walls shall be at least 8
inches thick. Masonry fireplaces shall conform to the following
requirements:

(1) FLUE 81ZE. 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 Minimum Cross-Sectional Area
Round 1/12 of fireplace opening bﬁlt not less than 75 square
inches.
Square or rectangular 1/10 of fireplace opening b}l).lt not less than 75 square
inches.

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys shall ex-
tend at least 3 feet above the highest point where the chimney passes
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phrough phe roof and at least 2 feet higher than any portion of the dwell-
ing within 10 feet of the chimney.

(3) FIREBOX MATERIALS. The firebox shall be of the preformed metal
type, at least ¥%-inch thick, or listed by a nationally recognized labora-
tory; 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 supported by
a lintel of steel or masonry.

(6) Ducts. Warm-air circulating ducts shall be constructed of ma-
sonry or metal.

(5m) RETURN AIR GRILLES. Return air grilles shall not be located in
bathrooms, kitchens, garages, utility spaces or in a confined space de-
{ineci 1:1nder s. ILHR 23.06 in which a draft diverter or draft regulator is
ocated.

(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 extension. There shall be a
minimum cf 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 cont-
struction is completed. The minimum dimension of the hearth extension

alllaélgble based on the size of the fireplace opening as specified in Table

TABLE 21.29-1
HEARTH EXTENSION DIMENSIONS

Fireplace Opening Extension from Fireplace Opening (inches)
(Sq. Ft.) Side Front
Less than 6 8 16
6 or Greater 12 20

(7 } DAMPERS. Dampers shall be made of cast iron or at least No. 12
gauge sheet metal. The area of the damper opening shall be at least 90%
of the required flue area when in the open position.

(8) Hoobs. Metal hoods, used in lieu of a masonry smoke chamber,
shall be constructed of at least No. 19 gauge corrosion-resistant metal
with all seams and connections of smokeproof construction. The hood
shall be sloped at an angle of 45° or less from the vertical and shall extend
horizontally at least 6 inches beyond the firebox limits. Metal hoods shall
be kept a minimum of 18 inches from the combustible materials unless
approved for reduced clearances.

Note: The department will accept dampers and hoods listed by nationally recognized
laboratories.

(9) FLUE LINERS. Masonry chimneys shall be provided with fireclay
flue liners of at least %-inch thickness, vitrified clay sewer pipe or mate-
rial that will resist corrosion, softening or eracking from flue gases at
temperatures up to 1800°F. Flue liners shall start at the top of the fire-
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place 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 laid in a full mortar bed
and each individual 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 pro-
vided with cleanout openings at the base. Doors and frames of the open-
ing shall be made of ferrous materials.

(11) MANTEL SHELVES AND COMBUSTIBLE TRIM. Woodwork or other
combustible materials shall not be placed within 6 inches of the fireplace
opening. Combustible materials located within 12 inches of the fireplace
opening shall not project perpendicularly more than %-inch for each inch
distance from the opening.

(12) CHMNEY cAPS. Chimneys shall be provided with chimney caps.
Precast or cast-in-place concrete caps shall have a minimum thickness of
2 inches. A minimum of a %-inch mortar joint shall be used between flues
and caps and shall be caulked or sealed.

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

(14) CorBELING. Unless designed through structural analysis, ma-
sonry chimneys shall not be corbeled from a wall more than 6 inches nor
shall a masonry chimney be corbeled from a wall less than 12 inches in
nominal thickness unless it projects equally on each side of the wall. The
corbeling shall not exeed one-inch projection for each brick course.

History: Cr, Register, November, 1979, No. 287, eff. 6-1-80; am. Register, February, 1985,
No. 350, eff. 3-1-85; am. (6) and Table 21.29-1, Register, January, 1989, No. 397, eff. 2-1-89;
am. (intro.) and (12), cr. (5m), r. and recr. {6), Register, March, 1992, No. 435, eff. 4-1-92.

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

(1) MATERIALS. No masonry chimney shall rest upon wood. The foun-
dation shall be designed and built in conformity with the requirements
for foundations. Masonry chimney walls shall be at least 4 inches in nom-
inal thickness. Hollow cored masonry units may be used to meet the 4
inch nominal thickness requirement.

(2) FLUE SIZE. Chimney flues for appliances shall be at least equal in
area to that of the area of the connector from the appliance.

(3) MULTIPLE FLUE SEPARATION. When more than one flue is con-
tained in the same chimney, a masonry separation of at least 4 inches
nominal in thickness shall be provided between the individual flues. The
joints of adjacent flue linings shall be staggered by at least 7 inches.

(4) CORBELING. Unless designed through structural analysis, masonry
chimneys shall not be corbeled from a wall more than 6 inches nor shall a
masonry chimney be corbeled from a wall less than 12 inches in nominal
thickness unless it projects equally on each side of the wall. The corbeling
shall not exceed one-inch projection for each brick course.

(5) INLETS. Inlets to masonry chimneys shall enter the side and be
provided with thimbles. Thimbles shall be at least No. 24 manufac-
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turer’s standard gauge (0.024 inch) or %-inch thick, refactory material.
Each chimney shall have an inlet installed at the time of construction.

(6) CLEAN-OUT OPENING. Every masonry chimney shall be provided
with a clean-out opening at the base. Such openings shall be equipped
with metal doors and 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 at least %-inch thick, vitrified clay, sewer pipe or with material
that will resist corrosion, softening or cracking from flue gases at temper-
atures up to 1800° F. Flue liners shall commence at the chimney footing.

(b) All flue liners shall be laid in a full mortar bed.

(¢) Variations in inside and outside dimensions shall not exceed %-inch
for clay flue liners.

(8) CHIMNEY CAPS. Chimneys shall be provided with chimney caps.
Precast or cast-in-place concrete caps shall have a minimum thickness of
2 inches. A minimum of a %-inch mortar joint shall be used between flues
and caps and shall be caulked or sealed.

(9) CLEARANCE TO COMBUSTIBLES. (a) The minimum clearance be-
tween masonry chimneys and combustible materials shall be 2 inches for
interior chimneys and % inch for chimneys located at the exterior wall.

(b) The clearance between the masonry chimney and combustible
flooring and trim shall be at least % inch.

(¢) Ends of wood girders may be supported on a corbeled shelf of a
masonry chimney provided there is at least 8 inches of solid masonry
between the ends of the girder and the flue liner.

(d) Combustible lath, combustible furring or combustible plaster
grounds shall not be placed closer than 1-% inches from the masonry.
This requirement shall not:

1. Prevent plastering directly on the masonry or on metal lath or on
metal furring or

2. Prevent attaching combustible furring and sheathing to the ma-
sonry exterior.

(e) All spaces between the masonry and the framing shall be draft
stopped.

History: Cr. Register, February, 1985, No. 350, eff. 3-1-85; am. (8), Register, March, 1992,
No. 435, eff. 4-1-92.

ILHR 21.32 Factory built fireplaces. Factory-built fireplaces consisting
of a fire chamber assembly, one or more chimney sections, a roof assem-
bly and other parts shall be tested and listed by a nationally recognized
testing laboratory.

(1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace assembly
shall be erected and maintained in accordance with the conditions of the
listing.

(a) All joints between the wall or decorative facing material and the
fireplace unit shall be completely sealed, firestopped or draft-stopped
with a noncombustible caulk or equivalent.
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(b) Doors installed on factory built fireplaces shall conform with the
terms of the listing and the manufacturers installation instructions for
the fireplace unit.

(2) DISTANCE FROM COMBUSTIBLES. Portions of the manufactured

chimney extending through combustible floors or roof/ceiling assemblies

4 shall be installed in accordance with the distances listed on the chimney
% in order to prevent contact with combustible materials.

(3) HEARTH EXTENSIONS. Hearth extensions shall be provided in ac-
cordance with the manufacturer’s listing. Where no hearth extension is
specified in the listing, a hearth extension shall be provided in accordance
with s. ILHR 21.29 (6).

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; renum. from Ind 21.30 and r,
and recr. (3), Register, February, 1985, No. 350, eff. 3-1-85; cr. (1) (a) and (b)., am. (3) and
Table 21.82-1, Register, January, 1989, No. 397, eff. 2-1-89; r. and recr. Register, March,
1992, No. 435, eff. 4-1-92.
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ILHR 22

Chapter ILHR 22

ENERGY CONSERVATION

Subchapter I Scope and Purpose
ILHR 22.01 Scope (p. 77)
ILHR 22.02 Purpose (p. 77)

Subchapter 111 Design Criteria For Dwellings

‘Which Use Fuels Other Than Electricity For

Space Heating

ILHR 22.04 Indoor and outdoor tempera-
tures (p. 77)

ILHR 22.05 Moisture control for non-
electrically heated dwellings

ILHR 22.10 Indoor and outdoor tempera-
tures (p. 84)

ILHR 22.11 Moisture control for electri-
cally heated dwellings (p. 84)

ILHR 22.12 Insulation standards (p. 86)

ILHR 22.13 Infiltration control for elec-
t%i;:ally heated dwellings (p.

Subchapter VI Heating and Air Conditioning
Equipment and Systems

(p. 80) ILHR 22,14 Scope‘(p. 90) .
Subchapter IV Thermal Envelope ILHR 22.15 Selection of equipment (p.

. " . 90)
Requirements For Dwellings Which Use
Fuels Other Than Electricity For Space ILHR 22.16 Temperature control (p. 90)

Heating ILHR 22.17 Zone control (p, 90)
ILHR 22.06 Insulation standards for non- ILHR 22.18 go‘;Ct and pipe insulation (p.

Slectrically heated dwellings 11 R 22,19 Equipment effciencies (p.
ILHR 22.07 Air leakage (p. 82) 91

Subchapter V Insulation and Infiltration
Standards For Electricially Heated Dwellings Subchapter VII Buildi Utilizing Solar
ILHR 22.08 gélr pose and authority (p. Wind or Other Nondeplcetable Energy ’

ILHR 22.085 Applications (p. 82) Sources . .
ILHR 22.09 Accuracy of calculations (p. ILHR 22.21 Innovative designs (p. 92)
84)

)
ILHR 22.20 Electronic ignition and auto-
matic flue dampering (p. 91)

ILHR 22.22 Documentation (p. 92)

Note: Chapter Ind 22 was renumbered to be chapter ILHR 22, Register, February, 1985,
No. 350, eff. 3-1-85.

Subchapter I — Scope and Purpose

ILHR 22.01 Scope. The provisions of this chapter shall apply to all
newly constructed conventional and manufactured one- and 2-family
dwellings.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78.

ILHR 22.02 Purpose. (1) The purpose of this chapter is to provide de-
sign requirements which will improve the utilization of energy in one-
and 2-family dwellings as defined in s. ILHR 22.01, including minimum

requirements for materials and methods of construction and for heating,
cooling and air conditioning equipment and systems.

(2) The requirements of this chapter are intended to be flexible and to
permit the use of innovative approaches and techniques to achieve effec-
tive utilization of energy.

(8) The requirements of this chaptér are not intended to conflict with
any safety or health requirements. Where such conflict occurs, the safety
and health requirements shall govern.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78.

Subchapter III — Design Criteria For Dwellings Which Use Fuels
Other Than Electricity For Space Heating

ILHR 22.04 Indoor and outdoor temperatures. The indoor temperatures
listed in Table 22.04-A and the outdoor temperatures listed in Table
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22.04-B shall be used to determine the total building heat loss or heat
gain and to select the size of the heating or cooling equipment which is
installed in dwellings which are not electrically heated.

TABLE 22.04-A
INDOOR DESIGN TEMPERATURES

Season Temperature
Winter

All areas except nonhabitable basement areas 70° F

Unheated nonhabitable basement areas only 45°F
Summer

All areas 8 F

Register, March, 1992, No. 435

INDUSTRY, LABOR & HUMAN RELATIONSILHR » 79

TABLE 22.04-B
OUTDOOR DESIGN CONDITIONS

. Winter Summeyr
.o'z.:, g Zone | Design Temp. DOry Bulb
S, (°F) (°F)
ﬁ 1 -25 86
BAYFIELD 2 -20 87
oousLAS 3 -15 87
AswLaND 4 -10 89
won
vias
'WASHRURN * SAWYER
BURKETT . FOREST {5 oREWCE
ZONE 1 '
POLX (MARINETTE
BARRON AusxK <
LINCOLN
L e | 7
TAYLOR DCORTD
3T cRoiX P
] MENOMINEE
CLARK
SHAWANO
€Ay cLuAE
COO0R
wo00 PORTAGE | waupaca ] an KEwAUNE
CUTAGAMIE

ANEAY  abans [ wAusHARA wmntunug
PARQUETTE | GREEN —
LAXE SHEBOYGAR
FONO OV LAGH

coLuueis 0006E
ZAUK

3

Z(#NE 4 j

WALWORTH | RAGHE

LA FAYETTE

KENOSHA

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; am. Register, July, 1986, No. 367,
eff. 1-1-87; r. and recr. Table 22.04-A, Register, March, 1992, No. 435, eff. 4-1-92.
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ILHR 22.05 Moisture control for non-electrically heated dwellings. The
provisions of this section for moisture control shall apply to non-electri-
cally heated dwellings.

(1) VAPOR RETARDERS. (a) Where thermal insulation is used, a vapor
retarder shall be installed. The vapor retarder shall be installed on the
interior side of the insulation, facing the heated interior, and behind the
interior finish at the wall, ceiling and roof/ceiling assemblies.

(b) The vapor retarder shall cover the exposed insulation and the inte-
rior face of studs, joists and rafters. The vapor retarder shall be continu-
ous in all areas except the box sill.

(¢} Vapor retarders shall also be provided under slab and basement
floors, and around the exterior insulation installed around ducts in un-
heated areas. Vapor retarders over crawl space floors shall be provided in
accordance with s. ILHR 21.05 (4).

(d) The transmission rate of the vapor retarder shall not exceed one
perm.

Note: Tounge-and-groove plywood may serve as the required vapor retarder where the
transmission rate of the plywood does not exceed one perm.

(2) RELATIVE HUMIDITY. Where a power humidifier is installed, the hu-
midifier shall be equipped with a control to regulate the relative
humidity.

(3) VENTILATION. (a) Attics. Ventilation above the ceiling/attic insula-
tion shall be provided.

1. The free ventilating area shall be at least 1/300 of the horizontal area
of the ceiling. At least 50% of the required free ventilating area shall be
distributed at the low sides of the roof, the remainder of the vents shall
be provided in the upper one-half of the roof or attic area.

2. If all the ventilating area is provided at one level, then the ventilat-
ing area shall be at least 1/150 of the horizontal area of the ceiling.

3. The ventilation space above any non-rigid insulation in a cathedral
ceiling assembly shall be at least one inch in height.

(b) Crawl spaces. Ventilation shall be provided in crawl spaces which
are outside the thermal envelope. The area of ventilation 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.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; er. (intro), r. and recr. (3), Register,
July, 1986, No. 367, efi. 1-1-87; am. (1), Register, January, 1989, No. 397, eff. 2-1-89; r. and
reer. (1), Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter IV — Thermal Envelope Requirements For Dwellings
Which Use Fuels Other Than Electricity For Space Heating

ILHR 22.06 Insulation standards for non-electrically heated dwellings.
The thermal envelope of dwellings which are not electrically heated shall
be insulated to meet the requirements of sub. (1) or (2).

Note: If the office of state planning and energy certifies that there is a shortage of insulating
materials that are routinely used in construction of one- and 2-family dwellings, the depart-
ment will modify the requirements of s. ILHR 22.06 in accordance with the available supply
of insulating material, with an emergency rule. When the office of state planning and energy
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certifies that shortages have been remedied, the department will reinstate the requirements of
s. ILHR 22.06.

(1) CoMPONENT METHOD. Each component of the thermal envelope
shall meet the performance values specified in Table 22.06.

TABLE 22.06
INSULATION STANDARDS FOR NONELECTRICALLY HEATED DWELLINGS

Maximum Overall Thermal

Component of Thermal Envelope Transmittance, U,
Roof/Ceiling? 0.029
Walls: . b
Exterior walls above the foundation wall . 0.12
Foundation walls above-grade 25% or less of the foundation
wall exposed 0.25
More than 25% of the foundation wall exposed:
Area equal to 25% fo the foundation wall 0.25
Remaining portion 0.12
Below-grade walls® 0.20
Floors:
Slab-on-graded 0.11
Over unconditioned spaces® 0.09

a Roof/ceiling assemblies include attic access panels and sky lights.
Includes box sill, windows and doors. .

€ The thermal transmittance value applies to the surface area which gxtends. from grade to 3
feet below-grade, or to the top of the footing, whichever is less. The insulation type shall be
suitable for the below-grade application. .

d The thermal transmittance value applies to a surface area which extends from the top of a
slab to 48 inches vertically downward or horizontally or a combination thereof with a total
dimension of 48 inches. .

€ Includes unheated crawl spaces, basements, garages and other spaces outside of the thermal
envelope.

(2) SYSTEM DESIGN. The overall thermal transmittance or U, for any
one component (such as wall, roof/ceiling or floor) may be increased and
the U, for other components decreased provided that the overall heat
loss for the entire building enclosure does not exceed the total heat loss
resulting from complying with sub. (1).

Note: See Appendix A for an example of the system design procedure.

(3) ACCURACY OF CALCULATIONS. (a) The thermal transmittance (Uy)
values and building dimensions used in heat gain or loss calculations
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 acecuracy of 4 places rounded to 3.

(b) The thermal 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 product.

Note: See Appendix for a table of R-values reprinted from the ASHRAE Handbook of
Fundamentals.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; r. (5) and (6) eff. 3-31-79 and cr.
(5a) and (6a), eff. 4-1-79; r. (6a), eff, 3-31-80 and cr. (6b), eff. 4-1-80; am. (intro.), renum, (5a)
and (6b) to be (5) and (6) and am., Register, July, 1986, No. 367, eff. 1-1-87; am. (9), Register,
January, 1989, No. 397, eff. 2-1-89; am. (intro.), r. and recr. (1), r. (2) to (8), renum. (9) and
(10) to be (2) and (3) (a) and am. (2), cr. Table 22.06 and (3) (b), Register, March, 1992, No.
435, eff. 4-1-92,
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ILHR 22.07 Air leakage. Provisions for the limitation of air leakage in
dwellings which are not electrically heated shall be made in accordance
with this section.

(1) GENERAL. All windows and doors shall be constructed and installed
to minimize air leakage.

(2) DOORs AND WINDOWS. Manufactured windows shall be constructed
and installed to limit infiltration to .5 cubic feet per minute per foot of
sash crack. The air infiltration rate of sliding glass doors shall not exceed
.5 cubic feet per minute per square foot of door area. The air infiltration
rate for swinging doors shall not exceed 1.25 cubie feet per minute per
square foot of door area.

Note: The department will recognize windows and doors tested in conformance with
%VS?]M E(;Zl%& Standard Method of Test for Rate of Air Leakage Through Exterior Curtain
alls and Doors.

(3) EXTERIOR OPENINGS. Exterior joints around windows and door
frames; between wall cavities and window or door frames; between walls
and foundations; between walls and roofs; between walls and floors; be-
tween separate wall panels; at penetrations of utility servieces through
walls, floors and roofs; and all other openings in the exterior building
envlelé)pe shall be caulked, gasketed, weatherstripped or otherwise
sealed.

(4) INTERIOR OPENINGS. Openings through the top plate of frame walls
shall be caulked, gasketed, packed with insulation, or otherwise sealed.

History: Cr. Register, May, 1978, No. 269, eff, 12-1-78; cr. (intro.), Register, July, 1986,
No. 367, eff. 1-1-87.

Subchapter V — Insulation and Infiltration Standards For
Electrically Heated Dwellings

ILHR 22.08 Purpose and authority. The purpose of this subchapter is to
provide design requirements to improve energy efficiency of convention-
ally built and manufactured one- and 2-family dwellings which use elec-
gricity for space heating as required by ss. 101.63 (1m) and 101.73 (1m),

tats.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87.

ILHR 22.085 Applications. (1) NEW DWELLINGS. The provisions of this
subchapter shall apply to any new electrically heated dwelling or dwell-
ing limic 9f§r which a uniform building permit was issued on or after Janu-
ary 1, 7.

(2) DWELLINGS EXISTING BEFORE DECEMBER 1, 1978, The provisions
of this subchapter shall not apply to any dwelling or dwelling unit for
which a uniform building permit was issued before December 1, 1978, or
to additions or alterations to such dwellings.

(3) ADDITIONS TO DWELLINGS OR DWELLING UNITS. (a) Additions to a
dwelling or dwelling unit shall be constructed in compliance with the re-
qu1r1ements of this subsection whenever one of the following conditions
apply:

1. The uniform building permit for the original dwelling or dwelling

unit was issued on or after January 1, 1987, and the dwelling or dwelling
unit is electrically heated; or
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2. The uniform building permit for the original dwelling or dwelling
unit was issued on or after January 1, 1987, and the combined input ca-
pacity of permanently installed electrical space heating equipment of the
original dwelling or dwelling unit and the new addition exceeds 3 kilo-
watts; or

3. The uniform building permit for the original dwelling or dwelling
unit was issued on or after December 1, 1978, but before January 1, 1987,
and the addition is provided with permanently installed electrical space
heating equipment with an input capacity of 3 kilowatts of more.

(b) An addition to a dwelling or dwelling unit to which one of the 3
conditions of par. (a) apply, shall be insulated to meet the requirements
of s. ILHR 22.12 with one of the following methods.

1. The addition alone may be insulated in accordance with s. ILHR
22.12 (1) via the component method;

2. The addition alone may be insulated in accordance with s. ILHR
22.12 (2) via the system method; or

3. The entire dwelling, including the addition, may be insulated in ac-
cordance with s. ILHR 22.12 (2) via the system method.

(4) ALTERATIONS TO DWELLINGS OR DWELLING UNITS CONSTRUCTED AF-
TER JANUARY 1, 1987. (a) Electrically heated dwellings or dwelling units.
Any alteration made to an electrically heated dwelling or dwelling unit
for which a uniform building permit was issued on or after January 1,
1987 shall be made in accordance with the provisions of this subchapter
which are in effect at the time the permit for the alteration is issued.

(b) Non-electrically heated dwellings and dwelling units. 1. Whenever an
alteration to a non-electrically heated dwelling or dwelling unit for which
a uniform dwelling permit was issued on or after January 1, 1987, results
in the addition of permanently installed space heating equipment so that
the combined input capacity of all sources of permanently installed elec-
trical space heating equipment in the dwelling or dwelling unit exceeds 3
kilowatts, the alteration shall be performed in accordance with the re-
quirements of this subchapter which are in effect at the time that the
permit for the alteration is issued.

2. Alterations which do not result in an increase in the electric space
heating input capacity to over 3 kilowatts, shall be made in compliance
with the provisions of subchapters III and IV which are in effect at the
time the permit for alterations is issued.

(5) ALTERATIONS TO DWELLINGS OR DWELLING UNITS CONSTRUCTED AF-
TER DECEMBER 1, 1978, BUT BEFORE JANUARY 1, 1987, Any alteration
which is made to a dwelling or dwelling unit for which a uniform building
permit was issued on or after December 1, 1978, but before January 1,
1987, shall be made in compliance with the requirements for non-electri-
cally heated dwellings specified in this chapter which are in effect at the
time the permit for the alteration is issued.

Note: The intent of this subsection is to assure that a dwelling which is built in accordance
with this code continues to meet minimum health, safety and energy conservation standards
whenever additions and alterations are made to the dwelling. It is not the intent of this sec-
tion however, to require additional modifications beyond those necessary to achieve the in-
tended alteration or addition. For example, if a window is being replaced, the replacement
window must meet the infiltration and thermal transmission requirements of the current
code. If new windows are to be cut into the exterior wall, the new windows must meet code
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requirements and, because insulation had to be removed from the wall to put in the windows,
the insulation requirements of the current code must be met by using either the component or
system method. As another example, when electric heat is added to the basement area and the
walls are not to be altered, insulation does not have to be installed. If insulation is removed
from the basement ceiling, however, to create a heated basement, the insulation requirements
of the current code must be met by the component or system method.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87.

ILHR 22.09 Accuracy of calculations. (1) The thermal tg‘apsmittanqe
values used in heat gain or loss calculations shall have a minimum deci-
mal accuracy of 4 places, rounded to 3.

(2) The thermal 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 product.

Note: See the Appendix for a table of R-values reprinted from the ASHRAE Handbook of
Fundamentals.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87; r. and reer. Register, March, 1992,
No. 435, eff. 4-1-92,

ILHR 22.10 Indoor and outdoor temperatures. The indoor temperatures
listed in Table 22.10-A and the outdoor temperatures listed in Table
22.04-B shall be used to determine the total building heat loss or gain and
to select the size of the heating or cooling equipment which is installed in
electrically heated dwellings in accordance with s. ILHR 22.15.

TABLE 22.10-A
INDOOR DESIGN TEMPERATURES

S Temperature
Winter

All areas except nonhabitable basement areas 70° F

Unheated nonhabitable basement areas only 45° F
Summer

All areas 8 F

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87; r. and recr. Table 22.10-A, Register,
March, 1992, No. 435, eff, 4-1-92.

ILHR 22.11 Moisture control for electrically heated dwellings. Provi-
sions for the control of moisture in electrically heated dwellings shall be
made in accordance with this section.

(1) VAPOR RETARDERS. (a) A vapor retarder shall be installed to pre-
vent water vapor from condensing within the insulated cavity. The va-
por retarder shall be installed on the interior side of the insulation, facing
the heated interior, and behind the interior finish at the wall, ceiling and
roof/ceiling assemblies.

(b) The vapor retarder shall cover the exposed insulation and the inte-
rior face of studs, joists and rafters. 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. Openings in the vapor retarder around electrical boxes and other

utility services shall be taped or sealed.
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(e) Vapor retarders shall also be provided under slab and basement
floors, and around the exterior insulation installed around ducts in un-
heated areas. Vapor retarders over crawl space floors shall be provided in
accordance with s. ILHR 21.05 (4).

(d) The transmission rate of the vapor retarder shall not exceed 0.1
perm.

(2) RELATIVE HUMIDITY. Where a power humidifier is installed, the
equipment shall be provided with a control to regulate the relative
humidity.

(3) VENTILATION. (a) Attics. Ventilation above the ceiling/attic insula-
tion shall be provided.

1. The free ventilating area shall be at least 1/300 of the horizontal area
of the ceiling. At least 50% of the required free ventilating area shall be
distributed at the low sides of the roof, the remainder of the vents shall
be provided in the upper one-half of the roof or attic area.

2. If all the ventilating area is provided at one level, then the ventilat-
ing area shall be at least 1/150 of the horizontal area of the ceiling.

8. The ventilation space above any non-rigid insulation in a cathedral
ceiling assembly shall be at least one inch in height.

(b) Crawl spaces. Ventilation shall be provided in crawl spaces which
are outside the thermal envelope. The area of ventilation 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.

(c) Clothes dryers. If clothes dryers are provided, the dryers shall be
vented to the outside of the building. The dryer vents may not terminate
in an attic space or crawl space or basement.

(4) AIR QUALITY. (a) General. All electrically heated dwellings shall be
provided with mechanical ventilation equipment.

1. The equipment shall be capable of providing 0.5 air changes per
hour upon demand to the living space within the thermal envelope, or
shall be capable of providing 0.5 air changes per hour to individual rooms
of the living area during periods of occupancy.

2. The mechanical ventilation equipment may consist of one or more
exhaust fans.

3. The air intakes may be operable windows or dampered openings.
4. All exhaust vents shall terminate outside the building.

5. Habitable spaces within basements shall be considered to be part of
the living space.

(b) Duwellings with combustion appliances and high ventilation rates.
Dwellings which are provided with gas-fired, oil-fired, solid fuel burning
appliances or fireplaces and are also provided with mechanical ventila-
tion systems capable of providing one air change per hour or more to the
living space shall be provided with dampered outside air intakes.

Note 1: Residences with low levels of infiltration or occupants who smoke or situations
which release pollutants or large quantities of moisture to the air may require a more exten-
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sivelmechanical system or a greater number of air changes to assure a sufficient level of air
quality.

Note 2: Information on ventilation capacity calculations is contained in the energy
worksheet.

Note 3: An example of the energy worksheet is contained in Appendix A22.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87; r. and recr. (1), Register, March,
1992, No. 435, eff. 4-1-92.

ILHR 22.12 Insulation standards. Electrically heated dwellings shall be
insulated to meet the requirements specified in sub. (1) or (2).

(1) CoMPONENT METHOD. Each component of the thermal envelope of
an electrically heated dwelling shall meet the thermal performance val-
ues specified in Table 22.12-1.

Note: Additional explanatory material is contained in the appendix.

TABLE 22.12-1
INSULATION STANDARDS FOR ELECTRICALLY HEATED DWELLINGS

Maximum Overall Thermal

Component of Thermal Envelope Transmittances, Uo

Roof-Ceiling® 0.020
Walls: b

above grade 0.080

below grade® 0.100
Floors: 4

slab-on-grade’ 0.100

over unconditioned spaces® 0.055

% Roof-ceiling assemblies include attic access panels and skylites.
Wa(llls include box sills, windows, doors, and those portions of the foundation wall above
grade.
€ The thermal transmittance value applies to the surface area which extends from grade to
the top of the footing. If insulation is to be applied to the exterior of the wall below grade,
d the insulation shall be a type suitable for this application.
The thermal transmittance value applies to a surface area which extends from the top of a
slab to 48 inches vertically downward or horizontally or a combination thereof with a total
dimension of 48 inches.
Incllides unheated crawl spaces, basements, garages and other spaces outside of the thermal
envelope.

(2) SYsTEM METHOD. The overall thermal transmittance for any com-
ponent of an electrically heated dwelling specified in sub. (1) may be ex-
ceeded if the calculated heat loss or gain for the entire thermal envelope
does not exceed the total heat loss or gain calculated using the maximum
overall thermal transmittances for all the components as specified in sub.

(1).

Note: Additional explanatory material and examples of some methods which may be used
to meet these requirements are contained in Appendices A through C.

History: Cr. Register, July, 1986, No 367, eff. 1-1-87.

_ILHR 22.13 Infiltration control for electrically heated dwellings. Provi-
sions for the limitation of infiltration in electrically heated dwellings
shall be made in accordance with this section.

(1) GENERAL. Windows and door assemblies and other portions of the
thgfgnal envelope shall be constructed and installed to minimize
infiltration.
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(2) WINDOWS AND DOORS. Manufactured windows and door assemblies
which form a part of the thermal envelope of an electrically heated dwell-
ing shall be constructed and installed to limit infiltration.

(a) Windows. Except as provided in par. (¢), the air infiltration rate for
manufactured windows of electricallly heated dwellings may not exceed
0.20 cubic feet per minute per foot of sash crack.

(b) Sliding doors. Except as provided in par, (c), the air infiltration
rate for manufactured sliding doors of electrically heated dwellings may
not exceed 0.25 cubic feet per minute per square foot of door area.

(¢) Exception. Windows with a maximum infiltration rate of 0.30 cubic
feet per minute per foot of sash crack and sliding doors with a maximum
infiltration rate of 0.30 cubic feet per minute per square foot of door area
may be used in electrically heated dwellings where a blower door test,
performed in accordance with sub. (4), indicates that the infiltration rate
of the entire thermal envelope does not exceed 4.4 air changes per hour at
50 pascals (Pa) or does not exceed an equivalent leakage area (ELA) of 2
square inches per 100 square feet of above grade thermal envelope at 10
pascals (Pa).

(d) Swinging deors. The air infiltration rate for swinging door assem-
blies of electrically heated dwellings may not exceed 0.35 cubic feet per
minute per square foot of door area.

Note: The department will allow the use of windows and doors meeting the requirements of

this section when tested in accordance with ASTM E-283, Standard Method of Test for Rate
of Air Leakage Through Exterior Curtain Walls and Doors.

(3) EXTERIOR OPENINGS IN THE THERMAL ENVELOPE. (a) Sealing of
openings. Except as provided in par. (b) or as provided in par. (¢), the
following openings and all other similar openings in the thermal envelope
shall be caulked, gasketed, weatherstripped, tightly packed with fiber-
glass, or otherwise sealed with a flexible material to limit air infiltration:

Note: Additional explanatory material is contained in Appendix D.

1. At the junection of exterior walls and the roof, including but not lim-
ited to the joints between:

a. Double top plates; and

b. The top plate and the siding or exterior finish, where extruded poly-
styrene is not placed behind the siding or exterior finish,

2. Between exterior walls and floors, including but not limited to the
joints between:

a. The subfloor and the exterior header joist;
Note: The header joist is also known as a band joist or a skirt.

b. The top plates of the exterior wall and the header joists of floors
placed on wall;

¢. The subfloor and bottom plates of exterior walls; and

d. The joints between double top plates or double bottom plates of
exterior walls.

3. Between floors and foundation walls, including but not limited to
the joints between:
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a. The foundation and sill plate and between the sill plate and floor
joist header; or

b. The foundation and floor joist header; and
¢. Floor joist header and the subfloor.

4. Between exterior frame walls placed on foundations, including but
not limited to the joint between foundation and sill plate and the joint
between double bottom plates.

5. At openings in exterior walls, including but not limited to the joints
between:

a. Window headers and top wall plates;

b. Window headers and plates at the heads of windows and doors;
c. Plates and window sills;

d. Plate and window frame;

e. Separate wall panels;

f. Siding or exterior finish joints at cantilevered floors, bay windows
and at soffits; and

.dg'. Siding and foundation where no sheathing is provided behind the
siding.

6. At joints around window and door assemblies in the thermal enve-
lope, including but not limited to the joints between:

a. Window and door assemblies and the wall .framing;
b. Window and door assemblies and the exterior siding or finish; and
¢. Door thresholds and the subfloor.

7. At the joint between the foundation wall and the sill plate or joist
headﬁr of a floor, or between the foundation wall and the bottom plate of
a wall.

8. At penetrations through the thermal envelope at walls, floors and
ceilings or insulated roof assemblies, including but not limited to:

a. Piping;

b. Hose bibbs;

¢. Plumbing vent stacks;

d. Electrical wiring;

e. Chimney or vent penetrations;
f. Dryer vents;

g. Bathroom vents;

h. Kitchen vents;

i. Telephone wire entrances;

j. Through-the-wall air conditioners;
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k. Refrigeration lines;
L. Air vents and inlets; and
m. Recessed light fixtures.

9. Attic access panels in the thermal envelope shall be weatherstripped
or otherwise sealed.

10. Air exhaust or intake openings shall be provided with back draft
dampers or automatic dampers to limit air leakage.

11. All receptacles, switches or other electric boxes which are set into
the vapor barrier or infiltration barrier shall be gasketed or otherwise
sealed to limit infiltration. Insulation shall be placed behind all electric
boxes and around wires in cavities of the thermal envelope.

12. Fireplaces shall be provided with:
a. Closable metal or glass doors covering the opening of the firebox;

b. A combustion air intake to draw air from the outside of the building
directly into the firebox. The air intake shall be at least 6 square inches in
area, or more if required by the manufacturers listing or installation in-
structions. The air intake shall be equipped with an accessible manual or
automatic back draft damper; and

c. A flue damper with an accessible control.

(b) Exception. The sealing of any or all of the openings as specified in
par. (a) 1. through 5. may be omitted if the openings are covered by an

* infiltration barrier installed as specified in this paragraph.

1. The infiltration barrier shall be installed on the exterior side of the
insulation of the thermal envelope.

2. The infiltration barrier shall form a continuous surface over the
walls of the building, extending from the bearing points of the roof to the
top of the foundation.

3. All seams, joints, tears and punctures shall be sealed.

Note: Infiltration barriers include spun-bonded polyolefin sheets and tongue and groove
extruded polystyrene.

(c) Exception. The sealing of any or all of the openings specified in par.
(a) 1. through 5. may be omitted if a blower door test is performed in
accordance with sub. (4) and the test indicates that the infiltration rate
of the entire thermal envelope does not exceed 4.4 air changes per hour at
50 pascals (Pa) or does not exceed air equivalent leakage area (ELA) of 2
square inches per 100 square feet of above grade thermal envelope at 10
pascals (Pa). -

(4) BLOWER DOOR TESTING PROCEDURE. Blower door tests which are
performed to meet the requirements of sub. (2) (c) or (3) (c¢) shall be
performed in accordance with this subsection:

(a) The test shall be performed in accordance with ASTM E-779,
“Standard Practice for Measuring Air Leakage by the Fan Pressuriza-
tion Method”.
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Note: ASTM is an acronym for the American Society for Testing and Materials. Copies of
ASTM Standards may be purchased from the ASTM Publications Sales Department, 1916
Race Street, Philadelphia, PA 19103.

(b) The blower door test may not be conducted when the wind speed
exceeds 10 miles per hour (mph).

(¢) The results of the test shall be provided to the purchaser.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87; am. (4) (a), Register, January, 1989,
No. 397, eff. 2-1-89.

Subchapter VI — Heating and Air Conditioning Equipment
and Systems

ILHR 22.14 Scope. This subchapter shall apply to all newly con-
structed conventional and manufactured one- and 2-family dwellings.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87.

ILHR 22.15 Selection of equipment. (1) GENERAL. Except as provided
in sub. (2), the output capacity of the mechanical heating, cooling and
air conditioning equipment shall not exceed the calculated heating load
and cooling load by more than 15%, except to satisfy the next closest
manufacturer’s nominal size.

(2) WATER HEATERS USED FOR SPACE HEATING. The output capacity of
water heaters that are used for simultaneous space and domestic water
heating shall exceed the calculated space heating load by at least 43 per-
cent, but by no more than 49 percent. Other sizing methods may be used
if approved by the department for water heaters providing simultaneous
space and domestic water heating.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from ILHR 22.08, Register,
July, 1986, No. 367, eff. 1-1-87; am. Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 22.16 Temperature control. At least one thermostat for regulating
the temperature of the space shall be provided for each separate system.
Thermostats used to control the heating system may also be used to con-
trol the cooling system.

Note: Setting back the thermostat during periods of non-use or thermostats equipped with
automatic controls which reduce the temperature during periods of non-use, conserve energy.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from ILHR 22.09, Register,
July, 1986, No. 367, eff. 1-1-87.

ILHR 22.17 Zone control. Each heating and cooling system shall be pro-
vided with an automatic or manually controlled damper or valve to shut
off or reduce the heating or cooling to each zone or floor and to each room.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from ILHR 22.10, Register,
July, 1986, No. 367, eff. 1-1-87.

ILHR 22.18 Duct and pipe insulation. (1) DUCT INSULATION. All duet
systems exposed to unheated spaces shall be insulated with materials
having a minimum thermal resistance of R = 5.

(2) PIPE INSULATION. All heating pipes in unheated spaces and all cool-
ing pipes in conditioned spaces shall be insulated with at least one inch of
insulation. A vapor barrier on the exposed side of the insulation shqll be
provided on cooling pipes to prevent condensation. Pipes installed within
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heating and air conditioning equipment, installed in conditioned spaces,
are not required to be insulated.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from ILHR 22.11, Register,
July, 1986, No. 367, eff. 1-1-87.

ILHR 22.19 Equipment efficiencies. (1) ELECTRICAL EQUIPMENT. (a) Aur
conditioning equipmeni. Air conditioning equipment shall have a mini-
mum energy efficiency ratio (EER) of 7.8 or a COP of 2.3.

(b) Heat pumps. Heat pumps shall comply with the minimum coeffi-
cients of performance set forth in Table 22.19.

TABLE 22.19
MINIMUM COP FOR HEAT PUMPS, HEATING MODE
Source and outdoor temperature (°F) Minimum COP
Air source ~ 47 dry bulb/43 wet bulb 2.2
Air source - 17 dry bulb/15 wet bulb 1.2
Water source - 60 entering 2.2

1. The heat pump shall be installed with a control to prevent the sup-
plementary heater from operating when the heating load can be more
efficiently satisfied by the heat pump alone.

2. Supplementary heater operation is permitted during transient peri-
ods, such as start-ups, following room thermostat set point advance, and
during defrost.

Note: A two-stage room thermostat, which controls the supplementary heat on its second
stage, will be accepted as meeting this requirement. The cut-on temperature for the compres-
sion heating should be higher than the cut-on temperature for the supplementary heat; the
cut-off temperature for the compression heating should be higher than the cut-off temperature
for the supplementary heat.

(2) COMBUSTION HEATING EQUIPMENT. (a) General. Except as provided
in par. (b), all gas-fired and oil-fired heating equipment shall have a mini-
mum annual fuel utilization efficiency (AFUE) of 80%. Where a vent
damper is provided but not included in the AFUE rating of the equip-
?E‘I%Ethg %quipment, without the vent damper, shall have a minimum

of 75.

(b) Exception. All gas-fired and oil-fired copper fin and coil type boilers
shall meet the minimum energy efficiency standards of ASHRAE 20A-80
“Energy Conservation in New Building Design.”’

Note: Efficiencies for electrical equipment and combustion heating equipment manufac-
tured after January 1, 1992, shall comply with the National-Appliance Energy Conservation
Act (NAECA) which wil preempt state regulations. As an exception, the NAECA will apply
to air conditioners and central air conditioning heat pumps classed as single package systems
which are manufactured after January 1, 1993.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from ILHR 22.12 and r. and
recr. (1) (a) and (2), Register, July, 1986, No. 367, eff, 1-1-87.

. ILHR 22.20 Electronic ignition and automatic flue dampering. Combus-
tion space heating equipment shall be provided with intermittent igni-
tion devices and automatic flue dampers.

(1) Automatic flue dampers may be eliminated where:

(a) Induced draft equipment is used;
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(b) Where equipment with a condensing secondary heat exchanger is
used;

(c¢) All combustion air is ducted to the furnace burner from the outside;
or

(d) Where combustion equipment is located in an enclosure and pro-
vided with combustion air from the outside.

(2) Appliances that burn solid fuels may be provided with manual
dampers in lieu of automatic dampers.

(3) Thermally operated dampers shall not be used on boilers.

(4) Intermittent ignition devices may be omitted on water heaters
used for simultaneous space and domestic water heating.

Note: Furnaces and boilers manufactured after January 1, 1992, shall comply with the
National Appliance Energy Conservation Act which will preempt state regulations for elec-
tronic ignition and automatic flue dampering.

History: Cr. Register, May, 1978, No. 269, eff. 4-1-79; renum. from ILHR 22,13 and am.
Register, July, 1986, No. 367, eff. 1-1-87; r. and recr. (intro.), renum. (1) to (4) to be (1) (a) to
(d), er. (1) (intro.), (2) to (4), Register, March, 1992, No. 435, eff, 4-1-92,

Subchapter VII — Buildings Utilizing Solar, Wind Or Other
Nondepletable Energy Sources

ILHR 22.21 Scope. History: Cr. Register, July, 1986, No. 367, eff. 1-1-87; r. Register,
Mareh, 1992, No. 435, eff. 4-1-92.

ILHR 22.21 Innovative designs. Any innovative building or system de-
sign, or a design which utilizes solar, geothermal, wind or other
nondepletable energy sources will be accepted by the department pro-
vided the design utilizes less depletable energy than determined through
the accepted practice method or the system design method.

History: Cr. Register, May, 1978, No. 269, eff, 12-1-78; renum, from ILHR 22,14, Register,
‘Il\}llyziég%ﬁNﬁ.l 367, eff. 1-1-87; r. (2), renum. from ILHR 22.22 (1), Register, March, 1992,
0. , eff. 4-1-92,

ILHR 22.22 Documentation. Proposed alternative designs shall be ac-
companied with an energy analysis comparing the energy utilized by the
g{fopos\(;d design with the energy used by a design complying with subch.

orV,

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from ILHR 22.15, Register,

Ju11y521986, No. 867, eff, 1-1-87; renum. from ILHR 22.23, Register, March, 1992, No. 435, eff.
4-1:92.
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Chapter ILHR 23

HEATING, VENTILATING AND AIR CONDITIONING

STANDARDS
Subchapter I Scope Subchapter V Chimneys and Vents
ILHR 23.01 Scope (p. 93) ILHR 23.11 g}leneral requirements (p.
. 7
Subchapter II Design ILHR 23.12 Masonr .
1 . y chimneys (p. 117)

ILHR 23.02 Design (p. 93) ILHR 2313 Factory-built chimneys or
Subchapter III Heating Equipment vents (p. 118)
ILHR 23.03 Selection of equipment (p. ILHR 23.14 Gas vents (p. 119)

94) . ILHR 23.15 Chimney connectors, smoke
ILHR 23.04 Types of equipment (p, 94) pipes and stovepipes (p. 119)
ILHR 23.045 (Sohgdgf)uel burning appliances  ILHR 23.155 Multiple appliance venting

D. (p. 121)
ILHR 23.05 Safety controls (p. 111) ILHR 23.156 Condensate drains (p. 121)
ILHR 23.06 Combustion air (p. 111) S

N ubchapter VI Fuel Supply Systems

Subchapter IV Delivery S stems ILHR 23.16 Fuel storage (p. 121)
ILHR 23.07 Air distribution systems (p. P o ) .

11 S apter VII Equip Location and
ILHR 23.08 Ductwork (p. 113) Operation

- ILHR 23.17 Equipment location (p. 122)
[LHR 23.09 Dampers, | jey=sters  @nd TR 23118 Operation (p. 122)

ILHR 23.10 Piping (p. 116)

Note: Chapter Ind 23 was renumbered to be chapter ILHR 23, Register, February, 1985,
No. 350, eff. 3-1-85.

Subchapter I — Scope

ILHR 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 II — Design

ILHR 23.02 Design. Every dwelling shall be equipped with a heating
system designed in accordance with this section. Heating equipment re-
quirements may be waived for recreational dwellings used only during
the non-heating season. Where a cooling system is provided, the cooling
requirements of this section shall be met.

(1) HEATING AND COOLING SYSTEM DESIGN. Indoor and outdoor design
temperatures shall be selected from s. ILHR 22.04 or 22.10. The heating
and cooling systems shall be designed to maintain the indoor design tem-
perature at outdoor design conditions. 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 fur-
nished to show that the system meets the requirements of this code.

(3) VENTILATION. (a) Habitable rooms, kitchens and bathrooms, with-
out openable windows shall be provided with a mechanical ventilation
system producing one air change per hour. All exhaust vents shall termi-
nate outside the structure. Ductless exhaust fans may be used in lieu of
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required ventilation systems if approved by the department under s.
ILHR 20.18 for that use.
(b) Any bathroom with a bathtub or shower shall be provided with "
. . . . . QD
exhaust ventilation capable of exhausting 50 cubic feet per minute. 2 . o © o o aa oo o
i i - i — -4 ©
Note: The department will accept designs which meet the Air Conditioning Contractors of 5 e
America manual; the Mechanical Contractors Association manual; and the Sheet Metal and =
Air Conditioning Contractors National Association standards for heating and air condition-
ing systems for one- and 2-family dwellings.
(4) ConNTROLS. The temperature rise through the equipment shall not 2
exceed 100° F unless listed. Controls shall be provided to maintain the o
inside temperature. Where forced, warm-air systems are used, controls Z E
shall be installed to control air movement. = :‘ D It A T x| R - B R
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) Register, January, : —‘8 2
1989, No. 397, eff. 2-1-89; am. (3), Register, March, 1992, No. 435, eff. 4-1-92. o || 8 R
Z |IE
Subchapter III — Heating Equipment S < 5%
. . : . 8 o IS I BT oo | R Pt
ILHR 23.03 Selection of equipment. All heating and central cooling 2 8% i
equipment shall be selected on the basis of air-handling capacity, pump- A E&
ing capacity, and thermal capacity to handle the calculated design heat- g
ing or cooling load. g £:38
s <+ <
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80. g :3) § g E | ® o Yot [ 1] =l |
b k-] -
ILHR 23.04 Types of equipment. All heat producing appliances and :g R -E I
cooling appliances shall be listed by a testing agency aqceptable to the Sz
department. The clearances from combustible materials in Tables 23.04- { a2 Bw g
A and 23.04-B shall apply unless otherwise shown on listed appliances. ' g;‘r ig £8 © © o L Y e g8l | sgss 2 | 3
Note: The following agencies are acceptable to the department: The American Gas Associa- & g EE a
tion (AGA), Underwriter’s Laboratories (UL), PFS Corporation, Warnock Hersey Interna- Z, «° =
tional, BTL Testing Laboratories, and other testing agencies approved per s. ILHR 20.18. ;
&
—
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(1) FURNACES. The input and output capacity of furnaces shall be
listed on the nameplate. All nameplates shall show evidence that the
equipment has been listed by a recognized testing laboratory.

(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 sup-
plied 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, alcohol or other fuel
shall be prohibited due to concerns about oxygen depletion; contamina-
tion from carbon monoxide, carbon dioxide, nitrogen dioxide, formalde-
hyde and other combustion related contaminants; and water vapor
buildups.

(¢) Vented wall furnaces. Vented wall furnaces shall not be equipped
with duct extensions beyond the vertical and horizontal limits of the en-
closure unless listed. Vented wall furnaces shall be located to prevent the
restriction of air circulation by doors, projections, or other openings.
Vented wall furnaces shall be provided with combustion air.

(d) Conversion burners. Conversion burners shall be listed by a recog-
nized testing laboratory. The existing equipment shall be reconditioned
and defective parts replaced before a conversion burner is installed. Con-
version burners shall be installed in accordance with the installation
instructions.

(e) Location. No space or water heating appliance shall be placed ina
bedroom, bathroom, closet or garage unless listed for such installation.
Appliances installed in garages shall have burners and burner ignition
devices located at least 18 inches above the floor and be protected or
located so that the furnace is not subject to physical damage from a mov-
ing vehicle.

(2) HEAT PUMP APPLIANCES. (a) Size. Heat pump appliances shall be
sized to provide control of the wet and dry bulb temperatures during
cooling and maximum performance during heating. The heating balance
point shall be considered to determine the outdoor temperature at which
}:he heat pump must operate 100% of the time to offset the dwelling heat
088.

(b) Auxiliary heaters. Provisions for auxiliary heat to supplement the
heat pump at outdoor temperatures below the balance point shall be pro-
vided. Auxiliary heaters shall be sized so that the heat pump auxiliary
will offset the dwelling heat loss down to the heating design temperature.

(3) BoILERS. Boilers shall comply with ch. ILHR 41-42, Boiler and
Pressure Vessel Code, ss. ILHR 41.10 and 41.42 through 41.45.

Note: The department will accept equipment listed by the American Society of Mechanical
Engineers, Underwriters’ Laboratories, and the American Gas Association.

History: Cr, Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. (1) (b), and am. (4)
(b), Register, February, 1985, No. 350, eff. 3-1-85; correction in (8) made under s. 13.93 (2m)
(b) 7, Stats., Register, February, 1985, No. 350; am. (intro.) and Table 23.04-A, r. (4), renum.
Figures to ILHR 23.045, Register, January, 1989, No. 397, eff. 2-1-89; correction in (3) made
under s. 13.93 (2m) (b) 7, Stats., Register, January, 1989, No. 397; am. (intro.) and (1) (e), .
and recr. Table 23.04-B, Register, March, 1992, No. 435, eff. 4-1-92.
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ILHR 23.045 Solid-fuel-burning appliances. (1) GENERAL. Solid-fuel-
burning appliances shall be installed as specified in this section unless the
manufacturer or listing specifies the use of protection or clearances other
than those specified in this section. All solid-fuel-burning appliances shall
be tested and listed by an accepted testing agency.

Note: Factory-built fireplaces shall comply with s. ILHR 21.32.

(2) LOCATION OF APPLIANCES. (a) Servicing. Every appliance shall be
loc:?.ted_ to permit access to the appliance. Sufficient clearance shall be
maintained around the equipment to permit cleaning of surfaces; the re-
placement of air ﬁlters, blowers, motors, controls and chimney connec-
tors; the_ll_lbrlcatlon and servicing of moving parts; and the adjustment
and servicing of stokers and appliance components.

. (b) Combustion air. Solid-fuel-burning appliances 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 lo-

;:I:;lted 1? }I;h(;: room, unless combustion air is provided by one of the follow-
g methods:

1._ Air from inside the dwelliqg. The openings shall be provided to the
equipment enclosure. One opening shall be located within 12 inches from
Ege floor arllgd Oﬂe opening }slhzﬁll be lo((i:ated within 24 inches from the top of

e room. Kach opening shall provide a minimum area of i
per 1,000 BTU per hour input. one square inch

2. Air from outside the dwelling. Two openings shall be provided to the
equipment enclosure. Qne opening shall be located within 12 inches from
‘gﬂe floor ar}xgl oixle opening ih:ﬁll be lo((l:ated within 24 inches from the top of

e room. Each opening shall provide a minimum a f i
per 4,000 BTU per hour input. rea of one square inch

3. Combustipn air openings. Openings required for combustion air to
sohd-fuel-burmng appliances shall be in addition to openings required for
other appliances.

Note: Wood has a value of 8,600 BTU per pound.

4. Location. Combusti'on air openings shall not be located 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) CHIMNEYS. (a) Solid-fuel-burning appliances shall
one of the following types of chimneysg: pe s shall be connected to

1. Factory-built chimneys or vents. A listed residential-type an
building heating appliance chimney may be used with solid—fuelylfurning
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 chi h
iy pasonry chimnc 37 y chimneys shall be constructed as spec-

(b) Wood-burning equipment shall not be connected t i
fireplace or other equipment. edtoa flue serving a
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(e) The chimney shall be designed to create a natural draft to carry
away the products of combustion or provision shall be made for mechani-
cally 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 minimum thicknesses as specified in Ta-
ble 23.045-A.

TABLE 23.045-A
METAL THICKNESS FOR PIPE CONNECTORS

Diameter of

Connector Sheet Minimum Thickness
(inches) Gage No. Inches
6 to 10 24 023
over 10 to 16 22 .029
over 16 16 .056

(b) The required clearance to combustibles for chimney connectors
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.

(¢) Connectors and chimneys for solid fuel-burning appliances shall be
designed, located and installed to permit ready access for internal inspec-
tion 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 vertical
height of the entire venting system measured from the appliance outlet.

3. The connector shall maintain a rise of at least % 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.

5. Appliances used mainly for wood burning shall have the joints as-
sembled 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 2 masonry 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, ceiling, win-
dow, door or combustible wall nor be concealed in any closet, attic or
similar space. A connector may pass through a combustible wall if the
comlllecé:or is guarded at the point of passage by one of the following
methods:
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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 mate-
rial used to close up such openings shall be noncombustible.

(f) A manual, cast iron damper to control draft shall be provided 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 connector shall not require a manual
damper to be installed.

FIGURE 23.045-A

CONSTRUCTION USING COMBUSTIBLE MATERIAL

) | ) |
1 \\
A
/Sheet metal or other

protection

i H B
. e
/"/ N 'f ’
\ N 3 7

N s

MY

=
o
-

“A” Equals the required clearance with no protection, specified in s. ILHR 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’.
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TABLE 23.045-B
CONNECTOR CLEARANCES WITH SPECIFIED FORMS OF PROTECTION 723+

Type of Protection Minimum Re(IlIir(e.d (Eon;lector Clearances

0.013 in. (28 gage) sheet metal spaced out a

minimum of one inch. 9

3-% 'in. thick masonry wall spaced out a
minimum of one inch and adequately 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
fquﬁvalent spaced out a minimum of one
nch.

! Spacers and ties shall be of noncombustible material.

2 All methods of protection i ilati i i
acant aaods of protectior ;sglzl;ﬁiic;?uate ventilation between protective material and ad-

3 Mineral wool batts (blanket or b ini i
Faop oy ool batts ( meltingogoigzl;;if )lsélsaé! }Fl‘e?ve a minimum density of 8 pounds per cubie

4 If a single wall connector
) ; passes through the maso i
open ventilated air space between the connector axrll(?rtl‘;vea&gg;i;hau be at least % inch of

(5) MOUNTING ON FLOORS. (a) Appliances shall be pl

( T . aced
a§ﬁde7crlbed_ln Tablg 23.045-C. Solid-fuel-burning ap;x))lia(xzfceso lr;silelgfgggf
cifically for installation on a floor constructed of combustible material

may be installed in accordance wi isti
Ty e installed in accor e with the terms of the listing and the man-
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TABLE 23.045-C
FLOOR MOUNTINGS FOR SOLID FUEL-BURNING APPLIANCES

Kind of Appliance

Allowed Mounting

(1) All forced air and gravity furnaces,
steam and water boilers.

or

(2) Residential-type ranges, water heaters,
fireplace stoves, room heaters and combina-
tion fireplace stove/room heaters, having less
than 2 inches of ventilated open space be-
neath the fire chamber or base of the appli-
ance.

Floors of fire-resistive construction with
noncombustible flooring and surface finish,
or fire-resistive arches or slabs. This con-
struction shall have no combustible material
against the underside. Such [construction]
heaters and combination fireplace [shall ex-
tg(ri\d] 18 inches beyond the appliance on all
sides.

These appliances shall not be placed on com-
bustible floors.

(3) Residential-type ranges, water heaters,
fireplace stoves, room heaters and combina-
tion fireplace stovt(a{room heaters having legs
or pedestals providing 2 to 6 inches of venti-
lated 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 cov-
ered with 24 gage sheet metal.

The required floor protection shall extend at
least 18 inches on all sides of the appliance.

Noncombustible floors shall extend at least
18 inches on all sides of the appliance.

(4) Residential-type ranges, water heaters,
fireplace stoves, room heaters and combina-
tion fireplace stove/room heaters having legs
or pedestals providing over 6 inches of venti-
lated 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 extend at least
18 inches on all sides of the appliance.

(6) CLEARANCES (a) 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-burning appliances
may be installed with reduced clearances provided the combustible ma-
terial is protected as described in Table 23.045-E. The specified protec-
tion shall be applied to and cover all combustible material as specified in
Figure 23.045-B.
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TABLE 23.045-D
STANDARD CLEARANCES FOR SOLID-FUEL-BURNING APPLIANCES

Above Top of Minimum
CD:seingo(l:r Standard
Appliance. Above Clearances

Top and Sides of ____(inches)

Furnace Plenum or From From From

Type of Appliance Bonnet (inches) Front Back Sides
Residential Appliances

Steam Botlers - 15 psi

Water Boilers - 250° F max. 6 48 6 6

Water Boilers - 200° F max.
All Water Walled or Jacketed

Furnaces
Gravity and Forced Air 18 48 18 18
Room Heaters, Fireplace Stoves, Combinations 36 36 36 36
Firing Opp.
Side  Side
Ranges
llgmed Firechamber 30 36 24 18
Unlined Firechamber 30 36 36 18

TABLE 23.045-E
MINIMUM ALLOWABLE APPLIANCE CLEARANCE WITH PROTECTION !+2:3/%5:6

Unprotected Clearances (inches)
From Table 23.045-D
Type of Protection For Ceilings For Walls
6 18 30 36 6 18 24 36 48
- = - - 4 12 16 24 32

8 1/2 in. thick masonry wall without ventilated air
space

1/2 in. thick noncombustible insulation board over 1 4 12 20 24 3 9 12 18 24
in. glass fiber or mineral wool batts without
ventilated air space

0.024 in. (24 gage) sheet metal over 1 in. glass fiber 3 915 18 2 6 8 12 16
or mineral wool batts reinforced with wire, or
equivalent, or rear face with ventilated air space

3 1/2 in. thick masonry wall with ventilated airspace - - - - 2 6 8 12 16
0.024 in. (24 gage) sheet metal with ventilated air 3 915 18 2 6 8 12 16
space

1/2 in. thick noncombustible insulation board with 3 915 18 2 6 8 12 16
ventilated air space

0.024 in. (24 gage) sheet metal with ventilated air 3 91518 2 6 8 12 16
space over 0.024 in. (24 gage) sheet metal with
ventilated air space

1 in. glass fiber or mineral wool batts sandwiched 3 915 18 2 6 8 12 16
between two sheets 0.024 in. (24 gage) sheet metal
with ventilated air space

1 Spécers and ties shall be of noncombustible material. No spaceré or ties shall be used directly
behind appliance or conductor.

? With all clearance reduction systems using a ventilated air space, at least two sides of the
pratection shall be open to provide adequate air circulation. There shall be at least one inch
between the clearance reduction system and combustible walls and ceilings.

3 Mineral wool bats, blanket or board shall have a minimum density of 8 Ib. per cubic foot and
have a minimum melting point of 1,500°F.
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#Insulation material used as part of a clearance reduction system sha'll have a thermal
conductivity (k) of One (Btu) (in)/(Sq. ft.) (Hr.) (°F) or less. Insulation board shall be
formed of noncombustible material.

5 If 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 masonry.

6 Clearances in front of the loading door or ash removal door of the appliance shall not be

reduced. .
FIGURE 23.045-B
PROTECTION OF COMBUSTIBLE WALLS
AND FLOORS
COMBUSTIBLE WALL
TOP VIEW
7l 77} 7 7 8 A
NOK-COMBUSTBLE SPACERS /
00 NOT USE SPACERS ORECTLY
BEHIND APPLIAKCE OR COMMWECTOR
CLEARANCE
REDUCTION
WALL SYSTEM
[ 2:
r|
LEAVE 1" CLEARANCE TO FLOOR ADIACENT NOH-COMBUSTIBLE FASTENERS
WALLS, CEILIMG, FOR AIR CIRCULATION AROUND THE PERBAETER
FRONT VIEW
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FIGURE 23.045-B (continued)
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(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 accordance with the terms of their listing.

(8) SUPPLEMENTAL UNITS. Supplemental solid-fuel-burning units
connected to a furnace shall be connected to the warm air side of the
furnace as illustrated in Figures 23.045-C to E.

(a) Return air duct. The area of the return air 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 spacesorina
confined space defined under s. ILHR 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.

(¢) Outside air tntake. The outside air intake shall be connected to the
cold air return plenum of the furnace. A volume damper shall be placed
in the duct for the fresh air intake.
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FIGURE 23.045-C
RETURN DUCT (COOL)
SUPPLY DUCT (WARM)
-CHIMNEY FOR FURNACE
BACKDRAFT

DAMPER

ALL-FUEL CHIMNEY
SERVING THIS UNIT
ONLY

SUPPLY AIR DUCT

RETURN AIR
pucT

N

FURNACE

SUPPLEMENTAL HEATING
UNIT

Register, March, 1992, No. 435

INDUSTRY, LABOR AND HUMAN RELATIONS 109

BACKDRAFT
DAMPER

ALL-FUEL CHIMNEY SERVING
THIS UNIT ON

OUTSIDE AIR DUCT

EXTERIOR WALL
o

ILHR 23
FIGURE 23.045-D
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FIGURE 23.045-E
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(d) Thermostat. The thermostat control on the supplemental heating
llmit shall activate the blower motor at a temperature between 100° and
20° F.

(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 DUCTS. 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

Distance of Ducts From Clearance to Combustibles'
Bonnet or Plenum Required
(inches) (inches)
0to 36 18
over 36 to 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 directions
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 burning 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) (a) 1., (4) (b), (5),
(6) (a), (6) (b) 2., (8) (intro.) and (9) (a), renum. Tables 23.045-B to E to be Tables 23.045-C,

, Band Fand am, B and F, Figures 23.045-C to E renum. from Figures 23.01-A to C, cr. (2)
(e), (3) (b) to (e) and (8) (e), Table 23.045-E and Figure 23.045-B, r. and recr. (6) (b) 1.,
Register, January, 1989, No. 397, eff. 2-1-89; am. (1), (2) (b) (intro.), (3) (a) 1., (8) (a) and
Table A, cr. (2) (b) 4., r. and recr. Table C, Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 23.05 Safety controls. High limit, maximum outlet air
temperature and similar safety controls shall be provided on heating
equipment.

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

ILHR 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 attie, provisions shall be made to
prevent insulation from blocking the combustion air intake and the attic
vents.

(1) EQUIPMENT LOCATED IN UNCONFINED SPACES. (a) Infiltration.
Combustion air may be provided by means of infiltration where the
volume of the room (measured in cubic feet) in which the burner is
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located is greater than 1/10 of the maximum input rating of the burner(s)
in Btu per hour.

(b) Openings. Where exterior openings are used to provide combustion
air from the outside to appliances located in unconfined 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 provided 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 provide 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 provided 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 provide a minimum area of one square inch
per 4,000 BTU per hour input.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (intro.), (1) (a) and (2)
(a), Register, January, 1989, No. 397, eff. 2-1-89.

Subchapter IV — Delivery Systems

ILHR 23.07 Air disiribution systems. (1) SIZING. All air distribution sys-
tems shall be sized using the velocities and static pressure losses listed in
Table 23.07.

TABLE 23.07
DUCT VELOCITIES

Maximum Static . .
Pressure Loss Minimum Velocity Maximum Velocity

Designation (in WG/100 ft) (feet/minute) (feet/minute)
Main trunk duct .10 700-900 800-1200
Branch duet 10 600 700-1000
Branch riser .10 500 650-800
Outdoor intake 10 500 800
Grilles or openings 10 400 600
Return air door undercuts .19 200 300
Return air door or wall

louvers .10 200 300

WG = Water gauge per 100 feet.

(2) SYSTEM SIZING. The distribution system, 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 pres-
sure shall not exceed the static pressure capacity of the fan at the system
rated air flow.

(3) CHANGES IN 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.
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ILHR 23.08 Duetwork. (1) DucT USE. Ducts designed for the transmis-
sion of air shall be used for no other purpose.

(2) INTERIOR DUCTS. All interior ducts shall be constructed in accord-
ance with the following:

(a) Supply and return air ducts. Supply and return air ducts shall com-
ply 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 noncorrigated materials.

2. Ducts connected to furnaces shall be constructed of sheet metal for
at least 6 feet from the furnace.

3. Unlined wood joists and stud spaces may be used as return air duets.
Wood joists and stud spaces used as return air ducts shall be cut off from
all remaining unused portions by tight-fitting stops of sheet metal or of
wood at least 2 inches nominal thickness. Bridging shall be removed from
the joist space.

(b) Under-floor plenums. An under-floor space may be used as a plenum
in a single dwelling unit in accordance with this section.

1. The use of the under-floor space shall be limited to buildings not
more than 2 stories in height. Except for the floor immediately above the
under-floor plenum, supply ducts shall be provided 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 substantially enclosed.

3. The enclosing material of the under-floor space, including the side
wall insulation and vapor barriers, shall not be more flammable than one-
inch (nominal) wood boards (flame spread classification of 200).

4. Access shall be through 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
gxan 150° F'. Such control shall be one that cannot be set higher than 150°

6. The furnace supplying warm air to the under-floor space shall be
equipped with an approved temperature limit control that will limit out-
let air temperature to 200° F.

7. A noncombustible receptacle shall be placed below each floor open-
ing into the air chamber. The receptacle shall be securely suspended from
the floor members and shall be not more than 18 inches below the floor
opening. The area of the receptacle shall extend 3 inches beyond the
opening on all sides. The perimeter 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.
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9. Exterior walls and interior stud partitions shall be firestopped at the
floor.

10. Each wall register shall be connected to the air chamber by a regis-
ter box or boot.

11. A duct conforming to par. (a) shall extend from the furnace supply
outlet at least 6 inches below combustible framing.

12. The entire ground surface and enclosing exterior walls of the under-
floor space shall be covered with a vapor barrier having a vapor permea-
bility rating of one perm 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 insulated in
accordance with s. ILHR 22.06 (6) or 22.12 (1). The insulation may not
be omitted under the provisions of s. ILHR 22.06 (9) or 22.12 (2).

16. Electrical wiring installed in the plenum shall be in conformance
with the Wisconsin Administrative Electrical Code Volume 2.

(3) EXTERIOR DUCTS. (a) General. Except as provided in par. (b), ducts
located outside the dwelling (in garages, attics and similar spaces) shall
be constructed of galvanized steel or corrosion-resistive metal.

(b) Exception. Plastic may be used for bath fan or air-to-air heat ex-
changer exhaust runs located in spaces outside the dwelling.

(4) UNDERGROUND DUCTS. Ducts, plenums and fittings constructed of
asbestos cement, metal encased in concrete or ceramic, or other approved
materials, may be installed in the ground. Supply air ducts installed par-
allel and adjacent to an outside wall shall be insulated with a mois-
tureproof material having a resistance value of at least R-5 to a depth of
at least 48 inches.

(5) METAL STANDARDS. All sheet metal ducts and fittings shall be con-
structed in compliance with standards approved by the department.

Note: The department will accept ducts designed in accordance with the ASHRAE Hand-
book of Fundamentals, published by the American Society of Heating, Refrigerating and Air-
Conditioning Engineers, or as illustrated in the low velocity or high velocity duct construc-
tion stand:;rds published by the Sheet Metal and Air Conditioning Contractors National As-
sociation, Inc.,

(6) THICKNESS. Sheet metal ducts shall conform to the minimum
thicknesses listed in Table 23.08-A.

(7) Duct suPPORT. Ductwork shall be fastened in place and braced to
prevent lateral displacement in accordance with Table 23.08-B.
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TABLE 23.08-A
DUCT CONSTRUCTION MINIMUM SHEET METAL GAUGES

Minilpum thickness Minimum thickness
galvanized sheet gauge aluminum B & S 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
14-24 26 22
25-30 24 22

QOver 30 22 20

Metal gauges (ducts enclosed in partition)

‘Width, inches
14 or less 30 26
Over 14 28 24

TABLE 23.08-B
DUCT SUPPORT MATERIAL

Maximum Size

of Diameter Duct
Duct Type (inches) Position  Hanger or Strap Size and Sp g
Circular 10 Vertical No. 18 gauge galvanized steel x 2” @ 12

o.c.
Horizontal No. 30 gauge galvanized steel x 1” or No. 18
. steel wire @ 10’ o.c.
20 Vertical No. 16 gauge galvanized steel x 2" @ 12’

o.c.
Horizontal No. 28 gauge galvanized steel x 1” or No. 18
steel wire @ 10’ o.c.
Rectangular! 24 Ve_rtical 1" x 1/8" steel galvanized strap @ 12’ o.c.
Horizontal No. 18 gauge galvanized steel x 1" @ 10

0.C.
Vertical 1" x 1-1/8" galvanized steel angle @ 12’ o.c.
Horizontal 1" x 1/8” galvanized steel strap @ 10’ o.c.

! Rectangular metal duct supports should consist of one hanger attached to one-inch wide

gi'rcul:zr bands of the duct extending around and supporting ducts exceeding 10 inches in
iameter.

Note: This table does not prohibit nailing for duct support.

(8) JOINTS AND SEAMS. All 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 connectors
shall be }nsta_lled_at the joint between the duct and fan or heating equip-
ment. Vibration isolation connectors shall not be used where the air tem-
perature is in excess of 250° F.

(10) AIR PASSAGEWAYS OF ENVELOPE DWELLINGS. The air passageways
of envelope type dwellings shall comply with this subsection.

(a) No heating equipment shall be placed in the air passageways.

(b) Wood exposed to the air passageways shall be of at least 2 inches
nominal thickness.
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(¢) 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 dwelling. 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 s. ILHR 21.08 (1m), Equivalent Firestopping Requirements for Envelope
Dwellings.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; cr. (2) (b) and (10), Register,
JNanua?x"g, 1§89, %\Io. 397, eff. 2-1-89; r. and recr. (2) (a), am. (3) and (6), Register, March, 1992,
0. 435, eff. 4-1-92,

ILHR 23.09 Dampers, registers and grilles. (1) VOLUME AND BACKDRAFT
DAMPERS. Volume duct dampers shall be provided to permit balancing of
the system. No supply ducts shall terminate in a garage without a back-
draft damper.

(2) AIR REGISTERS AND GRILLES. (a) Supply air registers. All supply air
outlets shall be provided with registers or devices which will provide a
uniform distribution of air.

(b) Return air grilles. Return air grilles shall not be located in bath-
rooms, kitchens, garages, utility spaces or a confined space in which a
draft diverter or draft regulator is located. All other habitable 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.

ILHR 23.10 Piping. (1) PIPE SIZES AND ARRANGEMENT. All steam and
hot water supply and return piping, air-line piping and auxiliary equip-
ment shall be of appropriate sizes, elevations and arrangements to ac-
complish 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 manuals published by the Institute of Boiler and Radiator
Manufacturers 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) PIPE INSULATION, Unguarded steam, hot water supply and return
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. No pipe carrying hot water or steam
at a surface temperature exceeding 250° F shall be placed within one inch
of any combustible material, pass through a combustible floor, ceiling or
partition unless the pipe is protected by a metal sleeve one inch larger in
diameter than the pipe or with approved pipe covering.
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(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

ILHR 23.11 General requirements. (1) TYPES OF 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 products of combustion.

(2) TERMINATION. (a) Chimmneys. All listed factory manufactured
chimneys depending on a principle of gravity for the removal of the prod-
ucts of combustion shall terminate at the location specified in the prod-
uct 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 locations
specified in their listings.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; renum. (intro) to (2) to be (1)
to (3) and am. (1), Register, February, 1985, No. 350, eff. 3-1-85; r. (3), Register, January,
1989, No. 397, eff. 2-1-89; am. (2), Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 23.12 Masonry chimneys. Masonry chimneys shall conform to
the following provisions:

(1) MATERIALS. No masonry chimney shall rest upon wood. The foun-
dation shall be designed and built in conformity with the requirements
for foundations. Masonry chimney walls shall be at least 4 inches in nom-
inal thickness. Hollow-cored masonry units may be used to meet the 4
inch nominal thickness requirement.

(2) FLUE s1zE. Chimney flues for appliances shall be at least equal in
area to that of the area of the connector from the appliance.

(3) MULTIPLE FLUE SEPARATION. When more than one flue is con-
tained in the same chimney, a masonry separation of at least 4 inches
nominal in thickness shall be provided between the individual flues. The
joints of adjacent flue linings shall be staggered by at least 7 inches.

(4) CORBELING. Unless designed through structural analysis, masonry
chimneys shall not be corbeled from a wall more than 6 inches nor shall a
masonry chimney be corbeled from a wall less than 12 inches in nominal
thickness unless it projects equally on each side of the wall. The corbeling
shall not exceed one-inch projection for each brick course.

(5) INLETS. Inlets to masonry chimneys shall enter the side and be
provided with thimbles. Thimbles shall be at least No. 24 manufac-
turer’s standard gauge (0.024 inch) or %-inch thick refractory material.
Each chimney shall have an inlet installed at the time of construction.

(6) CLEAN-OUT OPENING. Every masonry chimney shall be provided
with a clean-out opening at the base. Such openings shall be equipped
with metal doors and frames arranged to remain closed when not in use.
Clean-out openings shall be located below the lowest inlet to the flue.
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(7) FLUE LINERS. (a) Masonry chimneys shall be lined with fireclay
flue lining at least %-inch thick, vitrified clay sewer pipe or with material
that will resist corrosion, softening or cracking from flue gases at temper-
atures up to 1800° F. Flue liners shall commence at the chimney footings.

(b) All flue liners shall be laid in a full mortar bed.

(c) Variations in inside and outside dimensions shall not eceed % inch
for clay flue liners.

(8) CHIMNEY cAPS. Chimneys shall be provided with chimney caps.
Precast or cast-in-place concrete caps shall have a minimum thickness of
2 inches. A minimum of a %-inch mortar joint shall be used between flues
and caps, and shall be caulked or sealed.

(9) CLEAR.ANCE_ TO COMBUSTIBLES. (a) The minimum clearance be-
tween masonry chimneys and combustible material shall be 2 inches for
interior chimneys and % inch for chimneys located at the exterior wall.

(b) The clearance between the masonry chimney and combustible
flooring and trim shall be at least % inch.

(¢) Ends of wood girders may be supported on a corbeled shelf of a
masonry chimney provided there is at least 8 inches of solid masonry
between the ends of the girder and the flue liner.

(d) Combustible lath, combustible furring or combustible plaster
grounds shall not be placed closer than 1-% inches from the masonry.
This requirement shall not:

1. Prevent plastering directly on the masonry or on metal lath and
metal furring or

2. Prevent attaching combustible furring and sheathing to the ma-
sonry exterior.

(e) All spaces between the masonry and the framing shall be draft
stopped.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; . and recr. Register, February,
1985, No. 350, eff. 3-1-85; am. (8), Register, March, 1992, No. 435, eff. 4-1-92.

ILHR 23.13 Factory-built chimneys or vents. Factory-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 ap-
proved ‘“residential type and building heating appliance” chimney may
be used with liquid or gas-fired heating appliances where the flue gas tem-
perature does not exceed 1000° F continuously, and does not exceed 1400°
F for infrequent brief periods of forced firing.

(2) TYPE “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. 6-1-80; am. (1), Register, March,
1992, No. 435, eff. 4-1-92,
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ILHR 23.14 Gas vents. All gas-fired equipment shall be provided with
vent pipes conforming to the requirements for smoke pipes or for gas
vents as specified in s. ILHR 23.15 (2) (e).

Histery: Cr. Register, November, 1979, No. 287, eff. 6-1-80; correction made under s. 13.93
(2m) (b) 7, Stats., Register, March, 1992, No. 435,

ILHR 23.15 Chimney connectors, smoke pipes and stovepipes. (1) DEFI-
NITION. Chimney connectors, smoke pipes or stovepipes are passages for
conducting the products of combustion from a fuel-fired appliance to the
chimney.

(2) CONSTRUCTION AND INSTALLATION. The construction and installa-
tion of chimney connectors of solid-fuel-burning appliances shall comply
with s. ILHR 23.045 (4). The chimney connectors of all other fuel-fired
appliances shall conform with the following requirements:

(a) Concealed space. No chimney 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 connector;

2. Metal or burned fireclay thimbles built in brickwork or other ap-
proved 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 mea-
sured from the appliance outlet. Chimney or vent connectors shall be
pitched at least %-inch per foot from the appliance outlet collar vent to
the chimney inlet.

(d) Dampers. Automatic or manual flue dampers shall be provided in
accordance with s. ILHR 22.20. When used, listed automatic dampers
shall be installed in accordance with the listing.

(e) Materials and thickness. Chimney or vent connectors serving liquid
fuel or gas appliances shall conform to the type of material and thickness
indicated in Table 23.15-A or 23.15-B.

(f) Clearance. Single wall metal connectors shall be installed with clear-
ance to combustibles as indicated in Table 23.15-C. These clearances
may be reduced if the combustible material is protected in accordance
with the requirements of Table 23.04-B.
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TABLE 23.15-A
MINIMUM CHIMNEY CONNECTOR GAUGES FOR OIL-FIRED APPLIANCES

Galvanized Steel Gauge Number

Diameter of Connector Min. thickness (inch) Gauge
Less than 6 inches .019 26
6 inches to 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)

Minimum Clearance

Inches
Description of Appliance (See Note 1)
Single-Wall Metal Pipe Connectors
Gas Appliances Without Draft Hoods 18
Electric, Gas, and Oil Incinerators 18
0il Appliances 18
Unlisted Gas Appliances With Draft Hoods 9
Boilers and Furnaces Equipped With Listed Gas Burners and
With Draft Hoods 9
Qil Appliances Listed as Suitable for Use With Type L Venting
Systems, but only when connected to chimneys 9
Listed Gas Appliances With Draft Hoods. See Note 3. [§
Type L Vent Piping Connectors
Gas Appliances Without Draft Hoods 9
Electrie, Gas, and Oil Incinerators 9
Oil Appliances 9
Unlisted Gas Appliances With Draft Hoods 6
Boilers and Furnaces Equipped With Listed Gas Burners and
‘With Draft Hoods
Oil Appliances Listed as Suitable for Use with Type L Vents (See Note 2)
Listed Gas Appliances With Draft Hoods (See Note 3)
Type B Gas Vent Piping Connectors
Listed Gas Appliances With Draft Hoods (See Note 3)

! These clearances apply except if the listing of an appliance specifies different clearance, in
which case the listed clearance takes precedence.

2 1f listed type L venting system piping is used, the clearance may be in accordance with the
venting system listing.

3 If listed type B or type L venting system piping is used, the clearance may be in accordance
with the venting system 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, eff. 6-1-80; am. (2) (intro.) and (g), Tables
23.15-A and C, renum. (2) (d) to be ILHR 23.155, Register, January, 1989, No. 397, eff. 2-1-
89; r. (2) (¢) and (f), renum. (2) (e), (g) and (h) to be (2) (¢), (¢) and (f), er. (2) (d), Register,
March, 1992, No. 435, eff, 4-1-92.
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ILHR 23.155 Multiple appliance venting. Two or more listed gas-or lig-
uid-fueled appliances may be connected to 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 engi-
neered venting systems.

(2) The appliances shall be joined at a manifold or Y-type fitting as
close to the chimney as possible, unless the connector from each appli-
ance 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 accom-
modate 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 connec-
tors plus at least 50% of the area of the other vent connectors.

History: Renum. from ILHR 23.15 (2) (d) and am. Register, January, 1989, No. 397, eff 2-
1-3%9; l‘ﬁ (i),lr;gum. (1) (intro.), (a) to (c) to be (intro.), (1) to (3), Register, March, 1992, No.
, eff. 4-1-92,

ILHR 23.156 Condensate drains. Provisions shall be made so that con-
densate 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

ILHR 23.16 Fuel storage. (1) LIQUEFIED PETROLEUM GAS STORAGE
TANKS. All liquefied petroleum gas storage tanks shall be constructed to
conform with the applicable sections of chs. ILHR 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 in-
stalled on concrete pads or foundations.

(2) OIL STORAGE TANKS. (a) Except as provided in pars. (b) and (¢), oil
storage tanks shall be installed in accordance with ch. ILHR 10, Flam-
mable 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 two
tanks cross-connected to a single burner.

(c) Oil 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 connection 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 de-
vice 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
burner(s) in the event of pilot failure.
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(¢) Liquid fuel-burning appliances shall ‘be equipped with primary
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) (intro.), 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; r. (1) (b), renum. (1) (¢) to be (1)
(b), am. (2), Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter VII — Equipment Location and Operation

ILHR 23.17 Equipment location. (1) OUTDOOR EQUIPMENT. Outdoor
equipment shall be located so as to not restrict the air flow or recireula-
tion of air. Outdoor equipment so located as to be subject to damage
shall be protected.

(2) INDOOR EQUIPMENT. All indoor equipment shall be installed with a
minimum of 24 inches of clearance for service.

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

ILHR 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.
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Chapter ILHR 24

ELECTRICAL STANDARDS

ILHR 24.01 Electrical standards

Note: Chapter Ind 24 was renumbered to be chapter ILHR 24, Register, February, 1985,
No. 350, effective 3-1-85.

ILHR 24.01 Electrical standards. All electrical wiring, installations,
equipment and materials used in the construction of dwellings shall com-
ply with the requirements of the Wisconsin Administrative Electrical
Code, Vol. 2., ch. ILHR 16.

Note: Section 101.865, Stats., requires that the company furnishing the electric current
obtain proof that the wiring complies with these standards before furnishing the current.
Proof must be a certificate furnished by the inspection department or officer, or if there is no
officer, an affidavit furnished by the person doing the wiring.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register, March, 1992,
No. 435, eff. 4-1-92.
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Chapter ILHR 25

PLUMBING

ILHR 25.01 Plumbing
Note: Chapter Ind 25 was renumbered to be chapter ILHR 25, Register, February, 1985,

No. 850, 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,

ILHR 25.01 Plumbing. The design, construction and installation of
plumbing shall comply with the requirements of the Wisconsin Adminis-
trative Plumbing Code, chs. ILHR 81 to 86.

History: Cr. Register, March, 1992, No. 435, eff. 4-1-92.
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Appendix
Stale of Wisconsin
Department of Industry, WISCONSIN UNIFORM
Labor & Human Relations
Division of Safety & Buildings BUILDING PERMIT APPLICATION NO.
Box 7969
Madison, Wi 53707 APPLICATION
Wisconsin Stalutes 101. 63, 101.73 (See Instructions on back of pink coj PARCEL NO
PERMIT REQUESTED Ulstructure Clwvae . Tl eec [ riumaing
Gwiner's Name Mailing Address Telephone
Centractor's Name Mailing Address’ Telephone
PR L
OJECT OCATlON Ya, %, SECTION T N.R E (on)W
Building Address Subdivision Name LoiNo. Black No.
Zoning District Lot Area Front Rear et Right
S, ft. ft, f t. [
1a. PROJECT 3. TYPE 6. ELECTRICAL |9. HVAC EQUIPMENT 12. ENERGY SOURCE
New O addition [ Raze |[J Singte Family | Entrance Panel [ Forced Air Furnace Fuel gﬂ‘» L.P.| Oil [Elec.
[atteration TlRepair  {J Move} (] Two family Size: amp | Radiant orPanel as Al
I other Service: [ Heat Pump spacetitg| 3 |1 [ O (OO0
Dlotver S 0 underground [ soiter waersig| (1 [ 11| D {00
L] Overhead U Genratairc 7 Dwelting unit will have 3 kitowant o
* e unil il
1b. GARAGE 4. CONST. TYPE [Z_‘I FOUNDATION |H oter | ZTnems 0 o spmﬁa.mg equip
Congrele 10. PLUMBING Intitration contral option is: {_JFal seating
Olastachos [ Detacned | Ste constructed = Ve Sower o jints. L1 Blower door test. L] Extoror
2. AREA Bn“mwaod £ Municipal air inliltration barle:
e eTORIES ) Other .. i
o B STONES Do
; O 1-story . USE Envelope BTU/HR
Living Area ——— Sa.% |7 5.510ry ] Seasonal 11. WATER infilteation.__________ BTU/HR
Garage sq.n. |HIOter 8 Permanent O Municipal Utitity 14, ESTIMATED COST
. Other [ Private on-site Well
s

The applicant agrees to comply with the Wisconsin Unitorm Dwelling Gode and ofher Municipat Ordinances and with the conditions of this parmit; understands
that the issuance of the permit creates no legal liability, express or imptied, on the Department or Municipality; and certifies that all the above information is
accurate.

SIGNATURE OF APPLICANT DATE

This permit is issued pursuant to the following conditions. Failure to comply may result in suspension or

CONDITIONS OF APPROVAL 0% ion of this permit or other penaly.

ISSUING OTtown OVILLAGE [ city (O COUNTY|Municipality Number of Municipality Number of Dwelling
(ISTATE [ INDEPENDENT Inspection Authority Location, if different

JURISDICTION oF: - -

3 PERMIT(S) WIS, UNJFORM PERMIT| .
FEES: S P PERMIT ISSUED BY:
Planfleview . . . § O construstion

HVAG NAME

Inspection . . . . $ __ [ Etectrical
Wis. PermitSeal(s) § —_1[7] Plumbing DATE
Oter . . .. ..$_|LloOther

JOTAL . . . § CERT. NO.
SBD 5823 (R. 04/87) WHITE - Issulng Jurisdiction YELLOW - DILHR GREEN - lnspector PINK - OwneriAgent

Register, March, 1992, No. 435




128 WISCONSIN ADMINISTRATIVE CODE { INDUSTRY, LABOR AND HUMAN RELATIOI:{EJ o 129
Appendix

Wisconsin Department of Safety and Buildings Division
industry, Labor and Human ~ MUNICIPAL RECOMMENDATION  {ocal Program Services

Relations P.0.Box 7969
FOR A VARIANCE APPLICATION Madison, Wisconsin 53707

atllx uniorm

Owner Name Owner Street Address

permit seal here
{when
Seai No:
|WIS STATS. 11 &’Al

City/Town State lzip Code Owner Telephone No.

Dwelling Location Dwelling Street Address

City/Town County

Agent (Arch - Engr - Contr) Agent Street Address

CERT.
NO.

City/Town State IZip Code IAgent Telephone No.

1. thave read the application for variance of rule ILHR

2. lrecommend (check appropriate box): [ ] Denial [] Approval [] cond. Appr.

3. Explanation for recommendation:

D No
Comment

[lelec; [plumb

TELEPHONE
NUMBER

months after the date of issuance if construction has

UNIFORM

24

AGENT)
BUILDING SITE

ADDRESS

4. [ 1find no conflict with local rules and regulations.
{7 Ifind that the variance is in conflict with local rules and regulations.
Explanation:

[ lhvac
TOWN, COUNTY

OWNER

CITY, VILLAGE
PERSON
ISSUING
ISSUED

COMMENTS

DATE

5. Inspectionscompleted: [ ] None []Footings [ | Rough [] Final L] Foundation
[] Bidg. Const (1 Energy [ wvac [ Flectricat [} Plumbing
6. Carrection orders issued:

Issued to
Issued by

BUILDING
PERMIT

[ ] const

Keep this card posted untii finat inspection has been made. inapections shall be arranged 48 hrs. in advan_ce
Work shal! not proceed untii the inspector has approved the varlous stages of construction or the 48 hr. period

since notification has elapsed. This permit wili expire

not commenced.

WISCONSIN
Project

B ” GEEER]
s £ o8 " BEZ
% w fupopepe : 5 =% = ~§~ El

O |2 11 3888 Ol = 3% 253y Municipality exercising jurisdiction:
w18 = e £.52g8s58 - ~ — -

[ o z zI "6 8 S58E%G Signature of municipal enforcement official: Date signed:

— ZFERLE
= Z5 _§OoE D
Q. [}] z 29932
Q o o - — - -

Q z |E o[ | A o, z g <L E 5 _32¢ g Please submit this completed form along with original Application for Variance, form SBD-6070, and
2= 5 |0 BoEz20 2 ] S|g dlolt 22 Seselsi|s $100.00 state review fee to Department of Industry, Labor and Human Relations at the address
w gdg\;ig>_g§§ 0 R x|E £ % giz|=z B55ens c|s shown in the upper right corner.

g2z i85 | &= | = [E|2|G|S|8(2|6|5| [E8828°% | SBD - 6071 (R. 07/87
e5g=zheskol [= 81218121213]9|8] |2e.252811 607 (R 07187
AR eaEeYE Zicjojgla|z|m|o £E=$335 ] 4

8

P

Register, March, 1992, No. 435 ' Register, March, 1992, No. 435




WISCONSIN ADMINISTRATIVE CODE
Appendix

i i Safety & Buildings Division
B na ol odustry, RULE VARIANCE APPLICATION UNDER 255 %orogram Services.

Labor & Human Relations WISCONSIN UNIFORM DWELLING CODE &‘gai;’sg’,‘,, o onsin 53707
(uv

Owner Name Owner Street Address

City State & Zip Code [Owner Telephone No.
Dwelling Location Dwelling Street Address

City/Village/Town County

Agent (Arch - Engr - Contr} Agent Street Address

City State & Zip Code lAgent Telephone No.
Municipality Having lu;isdiction iTelephone No.

$100 STATE FEE required (ILHR 69.15(2)). Application can only be made by owner. Submit to the address shown in

the upper right corner. Additional MUNICIPAL FEE, if any:

1. Rule ILHR of the Uniform Dwelling Code cannot be entirely satisfied because:

N

~ In lieu of complying exactly with the rule, the following alternative is proposed as a means of providing an
er:qaie\:‘a?erftodegryele%f heal&\, welfare and safety (submlgt building plans, calculations and specn‘f’x(atlons 10
help explain your proposal):

w

Supporting arguments are:

VERIFICATION 8Y APPLICANT:

, verifies that (s}he is the applicant and that all information
provided on this application is true to the best of his/her knowledge and belief.

Applicant's Signature Date Signed

Subscribed and sworn to before me

FOR OFFICE LISE ONLY.

this date [Application No. Date Received
Date Approved/Denied
Notary Public D Approved D Denied
Official's Name Title
My ¢ ission expires

APPLICATION IS VALID ONLY IF NOTARIZED AND ACCOMPANIED BY REVIEW FEE.

$8D-6070 (R 07/87)
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Appendix

CHAPTER ILHR 21

FASTENER SCHEDULE TABLE

Description of Building Materials/Connection

Number and Type of

Fastener ! 234
Joist to sill or girder, toe nail 2-16d, 3-8d
Bridging to joist, toe nail each end 2-8d

1" x 6” subfloor or less to each joist, face nail

Wider than 1 x 6” subfloor to each joist, face nail

2” subfloor to joist or girder, blind and face nail

Sole plate to joist or blocking, face nail

Top or sole plate to stud, end nail

Stud to sole plate, toe nail

Doubled studs, face nail

Doubled top plates, face nail

Top plates, laps and intersections, face nail

Continuous header, two pieces

Ceiling joists to plate, toe nail

Continuous header to stud, toe nail

Ceiling joist, laps over partitions, face nail

Ceiling joist to parallel rafters, face nail

Rafter to plate, toe nail

1” brace to each stud and plate, face nail

1” x 6" sheathing to each bearing, face nail

17 x 8" sheathing to each bearing, face nail

Wid(_elr than 1” x 8" sheathing to each bearing, face
nai

Built-up corner studs

Built-up girder and beams

2-inch planks
Roof rafters to ridge, valley or hip rafters, toe nail
Roof rafters to ridge, valley or hip rafters, face nail
Collar ties to rafters, face nail
Plyw;;od subfloor, roof and wall sheathing (to fram-
ing
¥%-inch to 5/16-inch
%-inch to %-inch

%-inch to l-inch
1%-inch to 1%-inch

Fiberboard sheathing’
Y-inch

25/32-inch
Gypsum sheathing, %"®

Particleboard wall sheathing (to framing)®
%-~inch to %-inch
%-inch to %-inch

Insulated sheathing

Combination subfloor underlayment (to framing)®
%-inch and less
7%-inch to 1-inch
1%-inch to 1%-inch

Panel siding (to framing)!®
¥-inch or less
%-inch

2-8d or 2 staples, 1%"
3-8d or 4 staples, 134"
2-16d

16d at 16" o.c.

2-16d

4-8d or 3-16d

16d at 24" o.c.

16d at 16" o.c.

2-16d

16d at 16” o.c. along each edge
2-16d, 3-8d

4-8d

3-16d

3-16d

2.16d, 3-8d

2-8d or 2 staples, 1%"
2-8d or 2 staples, 1%”
2-8d or 3 staples, 13%”
3-8d or 4 staples, 1%”

16d at 30" o.c., 16d at 24" o.c.

20d at 32" o.c. at top and bottom and
staggered 2-20d at ends and at each
splice

2-16d at each bearing

4-16d

3-16d

3-8d

6d° or staple

8d smooth or common,
Ggsdeformed, or staple
8

10d smooth or common, or 8d de-
formed

6d common or staple, 1%” long or
roofing nail'!

8d common or staple, 1% long or
roofing nail*!

1%" galvanized roofing nail, or 6d
common, or staple

6d common

8d common or staple

lll-gauge roofing nails, 6d, 8d, or sta-
ple

6d deformed

8d deformed

10d smooth® or common or 8d de-
formed®

6d
8d

'All nails are smooth-common, box or deformed shank except where otherwise stated.
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2Nail is a general description and may be T-head, modified round head or round head.
3Staples are 16-gauge wire and have a minimum 7/16-inch o.d. crown width.
4Common or box nails may be used except where otherwise stated.
5Common or deformed shank.
6Nails spaced at 6 inches on center at edges, 12 inches at intermediate supports (10 inches at
intermediate supports for floors), except 6 inches at all supports where spans are 48 inches or
more.
7Nails spaced at 3 inches on center at edges, 6 inches at intermediate supports.
8Nails spaced at 4 inches on center at edges, 8 inches at intermediate supports.
?Nails spaced at 6 inches on center at edges and at intermediate supports.
19Corrosion-resistant siding and casing nails.

UGalvanized roofing nails with 7/16-inch diameter head and 1%-inch length for l%-inch
sheathing and 1%-inch for 25/32-inch sheathing.

INDEX OF
SPAN TABLES FOR JOISTS AND RAFTERS
(Recommended by National Forest Products Association)

TABLE PAGE

Table J-1 FLOOR JOISTS, 40 Ibs/sq. ft. Live Load 132

Table J-2 FLOOR JOISTS, 30 Ibs/sq. ft. Live Load 134

Table J-3 CEILING JOISTS, 20 Ibs/sq.ft. Live Load, Plaster Ceiling 136

Table J-4 CEILING JOISTS, 20 Ibs/sq.ft. Live Load, Drywall Ceiling 138

Table J-5 CEILING JOISTS, 10 Ibs/sq.ft. Live Load, Plaster Ceiling 140

Table J-6 CEILING JOISTS, 10 lbs/sq.ft. Live Load, Drywall Ceiling 142

Table R-2 FLAT OR SLOPED RAFTERS, 30 Ibs/sq.ft. Live Load, Dry- 144
wall Ceiling

Table R-3 FLAT OR SLOPED RAFTERS, 40 Ibs/sq.ft. Live Load, Dry- 148
wall Ceiling

Table R-5 FL%T OR SLOPED RAFTERS, 30 lbs/sq.ft. Live Load, Plas- 152
ter Ceiling

Table R-6 FLAT OR LOW SLOPED RAFTERS, 40 lbs/sq.ft. Live Load, 156
Plaster Ceiling

Table R-8 FLAT OR LOW SLOPED RAFTERS, 30 Ibs/sq.ft. Live Load, 160
No Ceiling Load

Table R-9 FLAT OR LOW SLOPED RAFTERS, 40 lbs/sq.ft. Live Load, 164
No Ceiling Load

Table R-11 MEDIUM OR HIGH SLOPE RAFTERS, 30 lbs/sq.ft. Live 168
Load, No Ceiling Load, Heavy Roof Covering

Table R-12 MEDIUM OR HIGH SLOPE RAFTERS, 40 Ibs/sq.ft. Live 172
Load, No Ceiling Load, Heavy Roof Covering

Table R-14 MEDIUM OR HIGH SLOPE RAFTERS, 30 Ibs/sq.ft. Live 176
Load, No Ceiling Load, Light Roof Covering

Table R-15 MEDIUM OR HIGH SLOPE RAFTERS, 40 Ibs/sq.ft. Live 180
Load, No Ceiling Load, Light Roof Covering

Table TSJ-1 TWO SPAN FLOOR JOISTS, 40 Ibs/sq.ft. Live Load 184

Table TSJ-2 TWO SPAN FLOOR JOISTS, 30 lbs/sq.ft. Live Load 186

SPAN TABLES FOR JOISTS AND RAFTERS
(Recommended by National Forest Products Association)

EXPLANATION OF TABLES

These span tables for joists and rafters are calculated on the basis of a
series of modulus of elasticity (E) and fiber bending stress (Fy) values.
The range of values in the tables provides allowable spans for all species
and grades of nominal 2-inch framing lumber customarily used in
construction.
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Tables J-1 through J-6 list spans for floor and ceiling joists used over a
single span with calculations based on E and the required F}, values
shown.

Tables R-2 through R-15 list spans for rafters used over a single span
with calculations based on F, and the required E values shown.

Tables TSJ-1 and TSJ-2 list spans for floor joists continuous over two
equal spans with calculations based on E and the required Fy, values
shown.

Applicable design criteria for each condition of use appear at the top of
each table. While these criteria are directed principally to residential
construction, they are suitable for other occupancies having similar con-
ditions of loading. Tabulated spans for rafters also apply to other types
of occupancy, since the occupancy has little bearing on roof loading.

LUMBER SIZES

Tabulated spans apply to surfaced (S4S) lumber having dimensions
which conform to the American Softwood Lumber Standard, PS 20-70.
These sizes are as follows:

Dressed Size (inches)

Reference Surfaced Dry Surfaced Green
2x4 1% x 3% 1-9/16 x 3-9/16
2x6 1% x 5% 1-9/16 x 5%
2x8 1% x 7% 1-9/16 x 7%
2x10 1% x 9% 1-9/16 x 9%
2x12 1% x 11% 1-9/16 x 11%

MOISTURE CONTENT

The listed dry and green sizes are related at 19% maximum moisture
content. Tabulated spans are calculated on the basis of the dry sizes and
are also applicable to the corresponding green sizes. The spans in these
tables are intended for use in covered structures or where moisture con-
tent in use does not exceed 19%.

SPAN MEASUREMENT

Tabulated spans are the clear distance between supports. For sloping
rafters, the span is measured along the horizontal projection.

LUMBER DESIGN VALUES

Use of these span tables requires reference to the applicable design val-
ues for the various species and grades of lumber. “Design Values for
Joists and Rafters”, a supplement to these span tables, provide such val-
ues in convenient-to-use form. Modulus of elasticity (E) and fiber bend-
ing stress (Fp) values therein are based on the National Design Specifica-
tion for Wood Construction (formerly National Design Specification for
Stress Grade Lumber and Its Fastenings) and incorporate adjustments
appropriate for repetitive-member use under various durations of load.

Repetitive-member use is that condition where framing members such
as joists, rafters, studs, planks, decking or similar members are spaced
not more than 24 inches, are not less than 3 in number and are joined by
floor, roof or other load-distributing elements adequate to support the
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design load. Design values in bending (Fy,) for such use are 15% greater
thar%forsinl v b g (Fp) °E oglez|ogleog! g|28lagieg|egi2a|Rg|28
gle-member use. <| 82|28|78|8R|98|aR| 23| L8l g ok |a8 =]
The “Joists” column in the design value tables provide values for S = I N N N A
bending for repetitive-member use under normal conditions. The “Raft- " SB|98le8|n8125|25|98|88|38|28
ers” column of the design value tables provide values for bending for o el el el
repetitive-member use adjusted for snow-loading. ol _oleslogl ol 2|ogl-gloglog-2|e8
ol ZS|=8|28 |5 By |de un|iB|aT|as|aE|ER
ROOF LOADS gl =8|=8|e= (583
o
sel2e|sel gl ol«8|8<g|x2l58|52|58
Rafter spans are tabulated for the most common roof loads. For roof o| T8|SE|25 (28|25 |35 B8 28|a5 28| 20|2F
loads intermediate between those tabulated, straight line interpolation i R M A
may be used. waloolan| eloalog|egl-glvg|~g|eg|n8
o 2RIZR|28|g 3| B|22 |28 28 |0g|sT |28 R
Light roof coverings are defined as those with a weight of 7 psf or less hl At B it
and typically include asphalt and wood shingles. Heavy roof coverings tsles|-o! gl 2lz8|282g52 18| 8 23
are those which are more than 7 psf, up to 15 psf, and typically include ] ISR SRS bt ) 450 RS -t P ] i g
tile and slate roofs. o ool _ol.o|lue
2808l gl 8| .8lea|x? 03| TR 23106
LUMBER IDENTIFICATION @| 322|128 198|3 | R || 2| aR|aB|oF 22
., When used with the tabulated spans in these tables, lumber should be ol €8l28|08l-8|<8[~5|58|08|28|E8 28|28
identified by the grademark of an agency recognized as being competent 2 egle|gyigede|iv|eRenar|=2ce
by the Board of Review of the American Lumber Standards Committee 7 R S S Y P T P I P
or the Canadian Lumber Standards Administrative Board. g | =i 23[58[32|z8|ap|e¥|03|e8|a 0 2d |08 3t
3 s
USE OF THE SPAN TABLES 85 g ol 2l al_al slailegloglwgles| 2
o . ok T | ol 2gnEl-g|ne|TE|28) 2|3 |d8| 1|28 58
Spans for floor and ceiling joists are calculated on the basis of the _g3g ol Bt it Rl LAl Gl el
modulus of elasticity (E) with the required fiber bending stress (Fy,) ¢ Jodk w ool ol ol gl2leoles|eslas]. 8
listed below each span. Spans for rafters are calculated on the basis of gegl 7| | 282852 3R 22 |Re 25282 |2 a7
fiber bending stress (Fy,) with the required modulus of elasticity (E) - 2S5 2
listed below each span. Use of the tables is illustrated in the examples v B§§ i wal-alngl-8le8128|%s Talg|28|=8]<8
which follow. 32 s | 2| £3la8i8g|e2 iR |eN[R 8| =8| =8| 2R|a|o
=] »
N E]
Example 1. Floor joists. Assume a required span of 12'-9”, a live load of 3 | o| agloglsgl2e|-8]-B|agl2g28|285 8|8
40 psf and joists spaced 16 inches on centers. Table J-1 shows that a R I L L i Ll E
grade of 2 x 8 having an E value of 1,600,000 psi and an Fy,value of 1250 S oleovolnaloolual. g
psi would have a span of 12 ’-10", which satisfies the condition. ol =B|e2i38|no|28|98| 28 =5|25|25|38| 88
Example 2. Low slope rafter (3 in 12 slope or less) with no ceiling load. ool ol eloaloalvelialrel o
Assume a horizontal projection of 13'-0”, a live load of 80 psf, dead load 2| eR|9B[28|28(28|y2| | 2k|22i33|%5 (a8
of 10 psf and 16" o.c. spacing. Table R-8 shows that 2x8 having a Fb
value of 1,10(,)1 psi and E value of 920,000 psi would have an allowable ol wglogleglegles 28|2gle8|y8|e8
span of 13’-5” of horizontal projection. S| dBInBInN it~ O® —e
Since many combinations of size, spacing, E and (F},) values are possi- ' E‘E; o| ogloglegl~ging 3gloglog|28|z8
ble, it is recommended that the users examine the tables to determine 3858 S B R it e e
which combination fits their particular case most effectively. e22gE ool ol
2B8s o e§|cB|28|22(28| |38[0B|38|2E|RE
{ g2it
A K ggsg‘;‘% 9| 0Qjel|a8|loB{sR —3legiz8|r8I=R
&g,g"‘éi; S| 68|oF|eB b8 b ST |dFldbd|rn]|sin
455858
i g EB er g~ of ~| o a| el e o ~| o] a| o o
ZEo2n3 22| of 9| 2| 2| g| & ¥ ¢ € 2| & 8§
Sef78| 27 -
=83 08| g
YEERRE! Qu.
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