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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 dwel ling shall be
designed and constructed in accord ance with the require-
ments of this section ,

(1) DESIGN LOADEvery 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 mateliai .

(a) Dead loads . Every dwelling shall be designed and
constructed to support the actual weight of all components
and materials ., Earth-sheltered dwel lings shall be . de-
signed and constructed to support the actual weight of all
soil loads .

(b) Live Zoads . 1 . Floors and cei lings ., Floors and ceilings
shall be designed and constructed to support the mini-

mum live loads listed in Table 21,02 .. The design load shall
be applied uniformly over the component area .

TABLE 21 .02

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

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

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

(d) Fasteners„ All building components shall be fastened
to withstand the dead load, live load and wind ioad,
Where the effect of the dead load exceeds the wind load
effect, the dwelling need not be anchored to the founda-
tion .

Note : See the Appendix for a schedule of fasteners that will be accept-
able to the department for compliance with this subsection. Other fastening
methods may be allowed if engineered under s . ILHR 21 .02 (3).

Registex ; Novembex ; 1995, No, 479
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Figure 21 .0 2

ZONE MAP FOR ROOF LOADS

ROOF LIVE LOADS

Zone 1 40 PSF
Zone 2 30 PSF
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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 ofthe department of natural resources, for
special requirements relating to buildings located in flood plain zones Infor-
mation regarding the elevation of the regional flood may be obtained from
the local zoning official.

2 . ACI Standard 318.1, "Building Code Requirements
for Structural Plain Concrete" „

(d) Masonry. The design and construction of masonry
shall conform to the provisions of the Concrete Masonry
Handbook for Architects, Engineers, Builders as adopted
under s„ ILHR 20 .24 (9)

(3) STRUCTURAL ANALYSIS STANDARDS Structural analy- History
: Cr Register, November, 1979, No. 287, eff' 6-1-80 ; r and recr

(3) (a), am, (3) (c) and Table 21.02, Cr,, (3) (c) 2, Register, February, 1985,
sis shall conform to the following nationally recognized No 350, efi: 3-1-85; cr. (3) (a) 3., am. (3) (b), renuxn. ( 3) (e) to be (3) (d),
standards. and am., Register, November, 1995, No. 479, eff. 12-1-95.

(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 Constraction"
and the "Design Values for Wood Construction," a supple-
ment to the National Design Specification for Wood Con-
struction,

ILHR 21 .03 Exits, doors and hallways . Exits, doors and
hallways shall be constructed as specified in this section ,

a. Section 2 .2,5 .,3. The cumulative effects of short-time
loads, such as snow, shall be considered in determining
duration of load. For snow load, no greater duration of
load factor than 1 .15 shall be used .

b. Section 4.1 .7 ., The provisions of this section shall also
apply to reused lumber. Reused lumber shall be consid-
ered to have a duration of load factor of 0 .90

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

Note 1: The department will accept designs and installations in conform-
ance with the following: (1) "Plywood Design Specification" including Sup-
plement No,1, "Design and Fabrication of Plywood Curved Panels" ; Supple-
ment No, 2, "Design and Fabrication of Plywood-Lumber Beams" ; Supple-
ment No, 3, "Design and Fabrication of Plywood Stressed-Skin Panels" ;
Supplement No, 4, "Design and Fabrication of' Plywood Sandwich Panels";
and$upplement No . 5, "Design and Fabrication of'All-Plywood Beams" ; (2)
"Plywood Diaphragm Constxuction' ; (3) Laboratory Report 121, "Plywood
Folded Plate Design and Details" ; and (4) Laboratory Report 93, "Load-
Bearing Plywood Sandwich Panels"; (above publications available from the
American Plywood Association, P .OBox 11700, Tacoma, Washington
98411); (5) Design Guide HP-SG-71, "Structural Design Guide for Hard-
wood Plywood" (available from the Hardwood Plywood Manufacturers Asso-
ciation, 2310 S. Walter Reed Drive, Arlington, Virginia 22206); (6) U .S..
Product Standard PS 1-83 for Softwood Plywood Construction and Indus-
trial (available from Superintendent of Documents, U .S.. Government Print-
ing Office, Washington, D .C. 20402); (7) TPI-85, "Design Specification for
Metal Plate Connected Wood Txusses'"(available from Truss Plate Institute,
Inc., 583 D'Onofrio Dr, Madison, Wisconsin 53719); (8) "Wood Structural
Design Data," 1986 edition (available from National Forest Products Associ-
ation, 1250 ConnecticatAve. NW, Washington, DC 20036 )

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

3. Engineered wood products shall be used in accor-
dance with structural analysis or with load tables sup-
plied by the manufacturer, provided those tables were
developed using structural analysis or load testing .

(b) Structural steel„ The design, fabrication and erection
of structural steel for buildings shall conform to Specifica-
tion for Structural Steel Buildings, Allowable Stress De-
sign and Plastic Design and the provisions of the accompa-
nyingcommentary as adopted under s„ ILHR 20 .24 (3) „

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

1 . ACI Standard 318, "Building Code Requirements for
Reinforced Concrete" .

(1 ) EXITS FROM THE FIRST FLOOR . Every dwelling unit
shall be provided with at least 2 exits from the first floor .
One of the exits shall discharge to grade, The second exit

may discharge to an 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 .

Note: Although not a requirement, the department recommends that the
2 required exits from the fu st flooxbe placed at least as far apart as half the
length of the longest diagonal of the that floor, See appendix for examples

(2) EXITS FROM THE SECOND FLOOR: (a) At least 2 exits

shall be provided from the second floor. One of the exits

shall be a 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 com-
ply 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 beprovided 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,

t,Fa) EXITS FROM BASEIviEIvTS. (a) Basements which are
not used for sleeping shall be provided with at least one
exit. The exit shall be a stairway or ramp which leads to
the floor level above or 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 stairway or ramp and shall be
located as far apart as practical. One exit shall be a stair-
way or ramp which leads to grade or a door located at the
basement level which leads to grade via an exterior stairs .
The second exit may be via a stairway or ramp which
leads to the floor level above the basement . Windows
which comply with sub .. (6m) may be provided in each

Register, November, 1995, No, 479
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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 provided with at least 2 exits . The 2 exits shall
not be accessed by the same stairway or ramp and shall be
located as far apart as practical . One exit shall discharge
to grade . The second exit may be via a stairway or ramp
which leads to the first floor., Windows which comply with
sub. (6m) may be provided in each ground floor bedroom
in lieu of the second exit from the ground floor .

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

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

(10) BALCONIES. (a) Balconies shall be made of concrete,
metal or wood which is treated, protected or naturally
decay-resistive in accordance with s . ILHR 21 .10 .

(b) Balconies shall be provided with guardrails in accor-
dance with s. ILHR 21.04 (2) .

(6m) WINDOWS USED FOR EXITING Windows which are

installed for exit purposes shall comply with the require-

ments of this subsection.

(a) The window shall be openable from the inside with-
out the use of tools or the removal of a sash . If equipped
with a storm or screen, it shall be openable from the in-
side.

(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 '/2-inch or greater or round-
ing down fractions of inches if they are less than '/2-inch .

2,. Except as provided in subd. 3 . , no portion of the
window, including stops, stools, meeting rails and opera-
tor arms of awning windows, shall infringe on the re-
quired opening.

3 . The movable sash of casement windows may in fringe
onthe required opening width. The net clear opening
width of casement windows shall be measured between
the stops ,

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

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

(e) If a window which is provided as an exit is located
below grade, then an areaway shall be provided The
width of the areaway shall be at least equal to the width of
`L'^ .. .~ •a

. . ._.. n'1"' l .",.` . ."'. r`1. .. L,.~~ 1 t_411C .ex14 ;W1r1{1VW . . 111G UV
_

Vl the QreaWay e711A11 not VG

more than 46 inches below grade . The areaway shall be a
minimum of 3 feet measured perpendicular from the wall.
The areaway shall be constructed to prevent rainfall flow-
ing into the areaway from entering the dwelling „

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

shall(r ) Balconies which are required for exit 1. _l.T»11rnn-. . .RP., a....1....._ ..._ _-. _

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 dimen-
sions 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 compli-
ance with this section .

History : Cr Register, November, 1979, No . 287, eff', . 6-1-80 ; r and recr
Register, Februaxy, 1985, No 350, eff 3-1-85; emerg. am . (1) (b), (2) and (5)
(b) 2 ., eff, 5-7-85 ; r, (1) .(b), renum, (1) (a) to be (1), am, (2), (7) and (8), r . and
recr (5) to(6), Cr. (6m) and (10) to (12), Registex, January, 1989, No . 397, eff,
2-1-89; am. (3) and (7), x . and recr . (10) and (11), Register, March, 1992, No,
435, efI'. 4-1-92; am. (8), r. and recr. ( 10) (a), Register, November, 1995,
No. 479, eff.12-1-95 .

ILHR 21 .04 Stairs and elevated areas. Every interior and
exterior stairs, including tub access steps but excluding
nonrequired basement stairs which lead directly to the
building exterior and, stairs leading to attics or crawl
spaces, shall conform to the requirements of this section .

(1) STAIR DETAILS . (a) Width. Stairs shall measure at

least 36 inches in width, Handrails and associated trim

may project no more than 4'/2 inches into the required
wir3bh at each side of the stairs .

(b) Headroom. Stairs shall be provided with a minimum
headroom clearance of 76 inches . The 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,. Except for spiral stairs and
winders, risers may 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 individual stairways, tread widths and riser
heights may vary in uniformity by a maximum of I& inch.,

Register, November; 1995, No. 479
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Variations in uniformity may not cause either dimension 6 . `Continuity', Handrails shall becontinuous for the
in subd. 1 ., to be exceeded. entire length of the stairs except in any one of the follow-

inu raar a•
(d) Winders . Winder steps may be used provided the

length of the tread is at least 36 inches and the width of
the tread is at least 7 inches measured at a point 12
inches from the narrow end.

(e) Spiral stairs . Spiral stairs may be used as exit stairs..
The tread shall measure at least 26 inches from the outer
edge of the supporting column to the inner edge of the
handrail and at least 7 inches in width from nosing to
nosing at a point 12 inches from the narrow end of the
tread . The riser height shall be uniform and may not ex-
ceed 9'/2 inches .

(2) HANDRAILS AND GUARDRAILS . Handrails or guard-

rails shall be provided on all open sides of stairs consisting

of more than 3 risers and on all open sides of areas that

,are elevated more than 24 inches above the floor or exte-
rior grade. Handrails and guardrails shall be constructed

to prevent the through-passage of a sphere with a diame-
ter of 6 inches or larger. Handrails and guardrails shall be

designed and constructed to withstand a 200 pound load

applied in any direction, Exterior handrails and guard-

rails shall be constructed of metal, decay resistant or pres-
sure-treated wood, or shall be protected from the weather.

(a) Handrails . Stairs of more than 3 risers shall be
provided with at least one handrail for the full length of
the stairs .

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

2„ `Clearance'., The clearance between a handrail and
the wall surface shall be at least 1'/2 inches .,

3„ `Winders'. Handrails on winder steps shall beplaced
on the side where the treads are wider .

4. `Projection'„ Handrails and associated trim may pro-
ject into the required width of stairs and landings a maxi-
mum of 4'12 inches on each side, .

5 . `Size and configuration'„ Handrails shall be symmet-
rical about the vertical centerline to allow for equal wrap-
around of the thumb and fingers .

a. Handrails with a round or truncated round cross sec-
tional gripping surface shall have a maximum whole di-
ameter of 2 inchea,

b . Handrails with a rectangular cross sectional gripping
surface shall have a maximum perimeter of 6'/4 inches
with a maximum cross sectional dimension of 2'/8 inches „

c . Handrails with other cross sections shall have a max-
imum cross sectional dimension of the gripping surface of
2'/8 inches with a maximum linear gripping surface mea-
surement of 6'/4 inches and a minimum linear gripping
surface of 4 inches .

Note: See appendix for further infoxmation on handrail measurement

a. A handrail may be discontinuous at an intermediate
landing

,b., A handrail may have newel posts .,

c. A handrail may terminate at an intermediate wall

provided the lower end of the upper rail is returned to the
wall or provided with a flared end, the horizontal offset

between the 2 rails is no more than 12 inches measured

from the center of the rails, and both the upper and lower

rails can be reached from the same tread without taking a

step .

(b) Guardrails. 1 . `Application'. All openings between
floors, and open sides of landings, platforms, balconies or
porches tllat are more than 24 inches above grade or a
floor shall be protected with guardrails .

2 . `Height', Guardrails shall be located at least 36 in-
ches above the floor. Measurement shall be taken from the
hard structural surface beneath any finish material to the
top of the rail .

(3) LEuvvINGS (a) Intermediate landings, A level inter-
mediate landing shall be provided for any stairs with a
height of 12 feet or more . Intermediate landings 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 at least equal
to the width of the stairs.,

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

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

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

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

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

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

History: Cr,, Register, November, 1979, No . 287, eff. 6-1-80; r. and recr.
Registex-, February, 1985, No . 350, eff. 3-1-85; am. (intro .), r and xecr. (1)
(c), renum, (3) (f) to ILHR 21 .042, Register, January, 1989, No. 397, eff 2-1-
89 ; r, and xecr: (intro,) and (3) (c), am, (1) (a), (2) (a) and (c) 2 . and (3) (a), cx
(2) (c) 6., Maxch ; 1992, No 435, eff 4-1-92; r. and recr., Register, Novem-
ber, 1995, No. 479, eff. 12-1-95.,

Register, November, 1995, No 479
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ILHR 21 .042 Ladders. Ladders which are used as part of tion shall be at least 6 feet 4 inches measured from the
a required exit shall conform to this section, leading edge of the tread or rung „

(1) DESIGN LOAD Ladders shall be designed to with-
stand loads of at least 200 pounds,

History: Renum, from ILHR 2104 (3) (f), cr, (intro), Register, January,
1989, No . 397, eff, 2-1-89; am. (6) (b), Register, November, 1995, No .
479, eff. 12-1-95 .

(2) TREAD OR RUNGS (a) Minimum tread requirements

shall be specified in Table 21 .042 . Treads less than 9 in-

ches in width shall have open risers. All treads shall be

uniform in dimension.

TABLE 21 .042

Pitch of Ladder
Angle to Horizontal Maximum rise Minimum Tread

(degrees) (inches) (inches) -
416 to 484 8 9

greater than 48 4 to 55 . 0 9 8
greater than 55.0 to 614 10 7
greater than 61.4 to 67,4 11 6
gr'eater, than 67.4 to 71 .6 12 5

greater than 716 to 75 .9 12 4
greater than 759 to 80„5 12 3
Ln'eater 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'/2 inch for wood ladders„
All rungs shall be uniform in dimension„

(3) R1sExs„ Risers shall be uniform in height and shall
conform with Table 21 .042 .

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

(5) HANnxEuLS. (a) Handrails shall be required for lad-
ders 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„

(c) Open handrails shall be provided with intermediate
rails or an ornamental 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 P/2 inches.

(e) Handrails shall be designed and constructed to with-
stand a 200 pound load applied in any direction ,

(6) C1 .EARA1vCES (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 behind the
ladder shall be separated from the wall by at least 7 in-
ches .

(c) A passage way clearance of at least 30 inches paral-
leI 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 intermedi-
ate 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 obstruc-

Register, November, 1995, No, 479

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.

(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 resis-

tant surface and shall have a minimum width of 36 inches

measured between handrails„

(3) HeY;nueuLs FTandr,- ,,aila ah,a„jl be Ln,rncriilnfl on -n11 nppn

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 pro-
vided with handrails on both sides.

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

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

(d) The clear space between the handrail and any ad-
joining wall shall be at least 1Y2 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, eI: 2-1-89 ; am. (3) (in-
tro), Register, March, 1992, No. 435, efl : 4-1-92 ; am. (3) (c), Register,
November, 1995, No . 479, eff. 12-1-95:

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 basements need not be provided with natural
light

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

(2) VENTILATION (a) Natural ventilation. Natural venti-

lation shall be provided to all habitable rooms by means of

openable doors, skylights or windows. The net area of the

openable doors, skylights or windows shall be at least

3 .5% of the net floor area of the room, Balanced mechani-

cal ventilation may be provided in lieu of openable exte-
rior doors, skylights or windows provided the system is

~ . .
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capable of providing at least one air change per hour of
fresh outside air while the room is occupied . Infiltration
may not be considered as make-up air for balancing pur-
poses .

(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) .

(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
piacement 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 recr .
(1) and (2), Register, February, 1985, No, 350, eff, 3-1-85 ; r . and reci . (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; am. (2) (a), Register, November, 1995, No. 479, eff. 12-
1-95.

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, ef£ 3-1-85 .

ILHR 21 .07 Attic and crawl space access . (1) ATTIc . Attics
with 150 or more square feet of area and 30 or more inches
of clear height between the top of the ceiling framing and
the bottom of the rafter or, top truss chord framing shall be
provided with an access opening of at least 14 by 24 in-
ches, accessible from inside the structure.

(2) CRAwi SPACES. Crawl spaces with 18 inches of clear-

anceor more between the crawl space floor and the under-

side of the house floor joist framing shall be provided with
an access opening of at least 14 by 24 inches„

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

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

(1 m) EQUIVALENT FIRESTOPPING REQUIREMENTS FOR EN-

VELOPE DWELLINGS. Firestopping for envelope-type dwell-
ings shall comply with this subsection .

(a) Vertical walls which form any air passageway shall
be lined with gypsum wallboard or other material to pro-
vide 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 ceil-
ing passageway and in two opposite walls or the smoke
detectors shall be placed as far apart as practical . The
smoke detectors shall be a hardwired type, The alarm of
the detector shall be audible in the occupied areas of the
dwelling, when actuated .

Note: Also see sILHR 23„08 (10), Air Passageways of Envelope Dwell-
ing s

(2) FIRESTOPPING MATERIALS, Firestopping shall consist
of 2-inches nominal lumber or 2 thicknesses of one-inch

nominal lumber or one thickness of 23/32-inch plywood

with joints backed by 23/32-inch plywood. Oriented strand
board, particle board and waferboard may be used in place

of plywood. Gypsum wallboard or other noncombustible

material may also be used for firestopping . Noncombus-
tible mineral-based insulation may be used where the

least dimension of the opening to be firestopped does not

exceed 4 inches .

Note: Any nonrigid material used as firestopping, such as batt insula-
tion, 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 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 with solid joist construc-
tion are used, draftstopping over tenant separation walls
is not required; and

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

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, Regis-
te, March, 1992, No. 435, eff 4-1-92; am. (1), Register, November, 1995,
No. 479, eff. 12-1-95 .

ILHR 21 .08 Firestopping, draftstopping and fire separa-
tion . (1) FIRESTOPPING LOCATIONS, Firestopping shall be
provided in the following locations :

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

(4) DRAFTSTOPPING MATERIALS Draftstopping shall not

be less than'A-inch gypsum board, 3/e-inch plywood or other
approved noncombustible materials . Noncombustible min-

eral-based insulation may be used where the least dimen-

sion 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 build-

ings shall be separated from the dwelling unit in accor-

dance with Table 2108 and the following requirements :

Register, November, 1995, No, 479
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TABLE 21 .08

Perpendicular Distance from

Dwelling Wall to the Closest
Garage Wall or Accessory
Building Wall Fire-rated Construction
0 to 5 feet i:-hour

5 to 10 feet with windows in i:-houx
either wal l
5 to 10 feet without windows in No requirements
either wall

10 feet or more No requirement s

(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 foundation to the un-
derside of the roof sheathing or to fire-rated ceiling con-
struction . The fire-rated construction shall conform with
Table 21.,08

, 1„ Exception„ Gypsum drywall on the garage side may
be untaped provided at least 6/e-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 provided at least Y2-inch drywall is used on
both sides of the wall separating the garage and the dwell-
ing and all edges are tightly fitted.

3 ., Exception. Two layers of'1z-inch drywall on the garage
side may be untaped where no drywall is installed on the
interior provided all edgesare 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-resis-
tive rated protection .

(c) The door and frame assembly between the garage
and the dwelling unit shall have a minimum fire rating of
20minutes . A 13/4-inch solid core wood or insulated metal
door may be installed with a pair of 1'/2-inch steel hinges in
a 1'/32-inch minimum thick solid wood frame with a'/2-inch
thick door stop .,

Note: See s ILHR 82 .34 (4) (b), Uniform Plumbing Code, fox floor drain
requirements

(d) 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.

(M T .n"A:u UA:I'!' QYPeAATION . (a) `'el.',er.^yl- In 2_f°.. .m.ily

dwellings, living units shall be separated from each other,
from common use areas, from shared attics, and from exit
access corridors .

(b) Doors. Any door installed in the living unit separa-
tion shall :

1 . Have a minimum fire rating of 20 minutes for both
the door and the assembly; or

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

(c) Walls, Walls in the living unit separation shall be
protected by not less than one layer of %-inch Type X
gypsum wallboard or equivalent on each side of the wall
with tightly fitted ,joints .,

(d) Floors and ceilings. A fire protective membrane of
one layer of 6/e-inch Type X gypsum wallboard with tightly
fitted joints shall be provided on the ceiling beneath the
floor construction that provides the separation, ,

(e) Wall penetrations. 1 . `Ducts'., All heating and venti-
lating ducts which penetrate the required living unit sepa•••
ration shall be protected by a 1'/2-hour rated fire damper,
The fire damper may be omitted in the following cases:

aThe duct has a cross sectional area not more than 20
square inches; or

b . There is a minimum of 6 feet of continuous steel
ductwork on both sides of the separation .

2 . `Electrical and plumbing components', . Through-pen-
etrations by electrical or plumbing components shall be
firmlypacked with noncombustible materials or shall be
protected with a listed through-penetration firestop sys-
tem with a rating of at least one hour.

History: Cr,, Register, November, 1979, No 287, efi' . 6-1-80; r. and recr.
Register, February, 1985, No. 350, eff. 3-1-85; Cr (1m), am. (2), (5) (c) and
Table, Register, January, 1989, No. 397, eff, 2-1-89 ; am . (2), (4) and (5) (a)
(intro.), renum . (5) (b) and (c) to be (5) (c) and (d) and am(5) (d), Cr. (5) (b)
and (e), (6), Register,March, 1992, No 435, eff. 4-1-92 ; r. (3) (a), (5) (d),
renum. (3) (b) and (c), (5) (e) to be (3) (a) and (b), (5) (d), am. (5) (a)
(intro.), (6), Cr. (6) (c) to ( e), Register, November, 1995, No . 479, eff.
12-1-95.

ILHR 21 .09 Smoke detectors . (1) Listed and labeled
smoke detectors shall be installed and maintained in ac-
cordance 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
commenced 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 iadio-transmit-
ting smoke detection system in all community-based residential facilities
including those having 8 or fewer bed s

Note 2: Section 101645 (3), Stats., requires the owner of' a dwelling to
install afunctional 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'sueh 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 written 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

: .te $ : Section ivi,7"z5 (Al, .C+tat6 'eq7 :ir o the'r . ;.:f<.:t7lrerofa ma ..-

ufactured building to install a functional smoke detector in the basement of
the dwelling and on each floor level except the attic or stoaage area of each
dwelling unit.

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

(3) 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 .

Register, November, 1995, No„ 479
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(4) For family living units with one or more communi-
cating split levels or open adjacent levels with less than
one full story separation between levels, one smoke detec-
tor on the upper level shall suffice for an adjacent lower
level, including basements. Where there is an intervening
door between one level and the adjacent lower level,
smoke detectors shall be installed on each level .

History: CrRegister, Novembex, 1979, No 287, eff 6-1-80 ; r, and recr.
Register, February, 1985, No, 350, eff .3-1-85; r,and recr . Register, April,
1990, No. 412, eff: 5-1-90 ; renumto be (1), cr (2) and (3), Register, March,
1992, No . 435, eff 4-1-92; renum. (2) and (3) to be (3) and (4), cr. (2),
Register, November, 1995, No . 479, eff. 12-1-95.

ILHR 21 .10 Protection against decay and termites . (1) GEN-
EItnL. Except as provided in sub„ (2), wood used in the
following locations shall be either pressure treated with
preservative or be a naturally durable, decay resistant
species of lumber. Wood that is not pressure treated with
preservative shall be protected against termites unless
naturally termite resistant.

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

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

(c) Ends of wood girders entering masonry or concrete
walls and having clearances of less than '/2 inch on the
tops, sides and ends ;

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

(e) Wood embedded in earth ;

{f) Bottom plates of load bearing walls on slab floors of
basements and garages ; and

(g) Wood columns in direct contact with masonry, con-
crete or earth unless supported by a structural pedestal or
plinth block at least 3 inches above the floor

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

(3) InENTIFICATION. (a) All pressure-treated wood and

plywood shall be identified by a quality mark or certificate

of inspection of an approved inspection agency which

maintains continued supervision, testing and inspection

over the quality of the product in accordance with the

adopted standards of the American Wood Preservers As-
sociation-

. (b)Presaure-treated wood used below grade :.:i.nd^a-
tions shall be labeled to show conformance with AWPA C-

22 "Lumber and Plywood for Permanent Wood Founda-

tions - Preservative Treatment by Pressure Processes"

and labeled by an inspection agency accredited by the

American Lumber Standards Committee .

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 cypress,
redwood, and eastern red cedar are considered by the department to be
naturally termite resistant ,

History: Cr.. Register, November, 1979, No: 287, eff: 6-1-80; r. and recx
Register, February, 1985, No . 350, eff 3-1-85; am (1) (b) and (3), Register,
January, 1989, No . 397, eff 2-1-89; r. and recr . (1) (intro .) and (b), am. (1)

(f), renum. (3) (intro.) to be (3) (a), cr (3) (b), Register, Maxch, 1992, No . 435,
eff„ 4-1-92; am . (1) (a), (b), (3), Cr. (1) (g), Register, November, 1995,
No. 479, eff. 12-1-95 .

ILHR 21 .11 Foam plastic insulation . Foam plastic insula-
tion shall have a flame-spread rating of not more than 75
and a smoke-developed rating of not more than 450 „

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

(1) THE1tivIAl, sARRIERS. 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 acceptable as 15-minute thermal barrier materials .

(a) Walls and ceilings . Foam plastic insulation may be
used within the stud space of a wood frame wall, or on the
inside f311lTAcP Af A

wall or ceiling ifthe ~ am pia.Qiti°. isil-

lation is fully protected by a 15-minute thermal barrier .

(b) Masonry or concrete components . Foam plastics may

be used within the cavity of a masonry wall, in cores of
masonry units, or under a masonry or concrete floor sys-

tem where the interior of the dwelling is separated from

the foam plastic insulation by a minimum one-inch thick-

ness of masonry or concrete or other approved 15-minute

thermal barrier materials .

(c) Roofs . Roof coverings may be applied over foam
plastic insulation where the interior of the dwelling is
separated from the foam, plastic insulation by plywood
sheathing, oriented strand board, particle board or
waferboard at least 15/32-inch in thickness, or other ap-
, proved 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, Over-
head garage doors using foam plastic insulation do not
require a thermal barrier or metal covering .

(2) SPECIFIC APPROvAL . Foam plastic insulation not
meeting the requirements of this section may be approved
by the department as specified under s. ILHR 20 .18 :, Ap-
proval will be based upon diversified tests which evaluate
materials or assemblies representative of actual end use
applications .

Note : Approved diversified tests may include ASTM E-84 (tunnel test),
ASTM E-119 fire test, full-scale corner test, enclosed room corner test and
ignition temperature test

History: Cr,, Registex, 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), zenum,(1) (b) and (c) to be (1) (c) and (d) and am . (1) (c), c. (1) (b),
Register, March, 1992, No, 435, eff: 4-1-92 ; am. (1) (d), (2), Register,
November, 1995, No . 479, eff. 12-1-95.

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 .125 Erosion control procedures . (1) PERFOItM-
ANCE aTaNDARDS, (a) General. Erosion control procedures
shall be placed along downslope areas and along sideslope

Register, November, 1995, No. 479
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areas as required to prevent or reduce erosion where ero-
sion during construction will result in a loss of soil to
waters of the state, public sewer inlets or off-site. The best
management practices as defined in s . ILHR 20.07 (8m) or
alternative measures that provide equivalent protection
to these standards may be utilized to satisfy the require-
ments of this section, When the disturbed area is stabi-
lized, the erosion control procedures may be removed .
Sites within subdivisions with approved subdivision ero-
sion controlplans are exempt from erosion control proce-
dures specified in this section when the subdivision ero-
sion control plan includes adequate best management
practices specified in sub . (2) for erosion control on indi-
vidual construction sites ,

(b) Tracking. Sediment tracked by construction equip-
ment from a site onto a public or private paved roadway or
sidewalk shall be minimized by providing a gravel or
other r"'-tr$dda' ng access rv$dwa`y', Ti is r oadway siiaii be
installedjno later than the timethe foundation is back-
filled. The sediment cleanup provisions of par. (c) are un-
affected by the presence or absence of an access roadway,

Note: It is not the intent of par . (b) to require a gravel access roadway
where natural conditions, such as sandy soils orsolidly frozen soil, already
provide non-tracking acces s

(c) Sediment cleanup„ Off-site sediment deposition oc-
curring as a result of a storm event shall be cleaned up by
the, end of the next work day following the occurrence , All
other off-site sediment deposition occurring as a result of
construction activities shall be cleaned up at the end of
the work day .

(d) Public sewer inlet protection. Downslope, on-site
public sewer inlets shall be protected with erosion control
procedures .

(e) Building material waste disposal . All building mate-

rial waste shall be properly managed and disposed of to

prevent pollutants and debris from being carried off the

site by runoff

. Note: For propex disposal of flammable, combustible and hazardous li-
quids, contact the local fire department .

(2) BEST MANAGEMENT PRACTICES„ (a) General., Appro-

priate best management practices, as defined in s . ILHR

20.07 (8m) or specified in chapter 3, Wisconsin Construc-

tion Site Best Management Practices Handbook, pub-

lished by the department of natural resources, may be

selected, installed, maintained and remain in place until
the site is stabilized to meet the performance standards

specified in sub . (1) .

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

(b) Exceptions and clarification . All references to a

model ordinance and planning considerations within

chapter 3, Wisconsin Construction Site Best Management

Practices Handbook, are not adopted by the department .

(3) MAINTENANCE OF EROSION CONTROL PROCEDURES . (a)
General. During the period of construction at a site, all

erosion control procedures necessary to meet the perform-

ance standards of this section shall be properly imple-

mented, installed and maintained by the building permit

applicant or subsequent landowner . If erosion occurs after

building construction activities have ceased, some or all of

the erosion control procedures shall be maintained until
the site has been stabilized .

(b) Exceptions and clarification. The maintenance pro-
cedures and inspection sequences within chapter 3, Wis-
consin Construction Site Best Management Practices
Handbook, are not adopted as a part of this code .

Note 1: The handbook is available from Document Sales, 202 South
Thornton Avenue, P .O . Box 7840, Madison, Wisconsin 53707-8480 ; phone
(608)266-3358 ,

Note 2: For examples of acceptable erosion control maintenance proce-
dures, see appendix .

History : Cr . Register, $eptember, 1992, No . 441, eff, 12-1-92 ; am . (1)
(b), Register, November, 1995, No . 479, eff. 12-1-95.

ILHR 21 .13 Excavations adjacent to adjoining proper ty. (1)
NOTICE Any person making or causing an excavation
which may affect the lateral soil support of adjoining prop-
erty 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 notifica-
tion may be waived if such waiver is signed by the
owner(s) of the adjoining properties .

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDA-

TION EXTENSIONS . (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 exca-

vation shall not be responsible for any necessary under-
pinning 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 respon-
sible for any necessary underpinning or extension of the
foundations of their buildings to a depth of 12 feet below
grade, : The person making or causing the excavation shall
be responsible for any underpinning or extension of foun-
dations 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 ex-

cavation shall be made below the footing and foundation
unless provisions are taken to prevent the collapse of the
footing or foundation .,

(2) EXCAVATIONS FOR FOOTINGS . All footings shall be

located on undisturbed or compacted soil, free of organic

material, unless the footings are reinforced to bridge poor

scil conditions „

History : Cr Register, November, 1979, No, 287, efl : 6-1-8 0

Subchapter IV -
Footings

ILHR 21 .15 Footings. The dwelling shall be supported on
a structural system designed to transmit and safely dis-
tribute 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
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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) SizE AND TYPE Unless designed by structural analy-
sis, unreinforced concrete footings shall comply with the
following requirements :

(a) Continuous footings, The minimum width of the foot-
ing 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 con-
tinuous footings when there is a change in footing eleva-
tion.

Note: Unstable soil includessoils which are unable to suppoxt them-
selves

(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 mini-
mum width shall be at least 8 inches nominal .

(d) Chimney and fireplace footings. Footing for chim-
neys 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 analy-
sis . Structures supported on floating slabs may not be
physically attached to structures that are supported by
footings that extend below the frost line unless a control
joint is used between the structures .

(f) Deck footings . Decks attached to dwellings and de-
tached decks which serve an exit shall be supported on a
structural system designed to transmit and safely dis-
tribute the loads to the soil Footings shall be sized to not
exceed the allowable material stresses. The bearing area
shall be at least equal to the area required to transfer the
loads to the supporting 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 founda-

tion has been designed through structural analysis . The
soil-bearing values of common soils may be determined

through soil identification.

Note : The department will accept the soil-beaxing values for the types of
soil listed in the following table :

Type of soil PSF

1 Wet, soft clay; very loosesilt; silty clay 2,000
2 Loose, fine sand; medium clay; loose sandy day soils ,, . . . 2,000
3 Stiff clay; firm inorganic silt 3,000
4 Medium (firm) sand; loose sandy gravel ; firm sandy clay

soils; hard dryclay 4,000
5 Dense sand and gravel; very compact mixture of clay,

sand and gravel 6,000

6. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . . 12,000

(a) Minimum soil-bearing values . If the soil located di-
rectly under a footing or foundation overlies a layer of soil

ILHR 21.17
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having a smaller allowable bearing value, the smaller soil-
bearing value shall be used .

(b) Unprepared fill material, organic material, . No foot-
ing or, foundation shall be placed upon unprepared fill
material, organic soil, alluvial soil or mud unless the load
will be supported„ When requested, soil data shall be pro-
vided :

Note : The decomposition of oxganic 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 thr ough storm sewers
and similar underground utilities unless provisions are taken to release the
gases to the atmospher e

History: Cr', Register, November, 1979, No, 287, efl . 6-1-80 ; am (1) (a),
Register, Januaiy, 1989, No 397, eff 2-1-89 ; Cr,, (1) (f), Register, March,
1992, No, 435, eff 4-1-92; am . (1) (e), Register, November, 1995, No .
479. eff. 12-1-95.

ILHR 21 .16 Frost penetration . (1) GENERAL Footings, and
foundations, including those for ramps and stoops, shall
be placed below the frost penetration level, but in no case
less than 48 inches below grade measured adjacent to the
footing or foundation . Footings shall not be placed over
frozen materiaL,

(2) ExoEPTYONS. (a) Floating slabs constructed on grade
need not be installed below the minimum frost penetra-
tion 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 penetration line provided measures are taken to pre-
vent frost forces from damaging the structure .

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

(d) Footings or foundations may bear directly on rock
located less than 48 inches below grade. Prior to place-
ment, therock 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-'/2 times the width of the rock crevice .
Provisions shall be taken at grade to prevent rain water
from collecting along the foundation wall of the building.

(e) Portions of footings or foundations which are located
directly below window areaways which are required to be
installed in,accordance with s . ILHR 21 .03 (6m), are ex-
empt from the requirements of sub . (1) .

History: Cr,, Register, November, 1979, No. 287, efT'. 6-1-80; am (intro ),
Register, February, 1985, No„ 350, eff. 3-1-85; renum„ (intro,) and (1) to be
(1) and (2) and am. (2) (d), c :l, (2) (e), Register, January, 1989, No, 397, efi : 2-
1-89; am. (1), Register, November, 1995, No. 479, eff. 12-1-95.

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.

(a) Municipalities exercising jurisdiction. Municipalities
exercising jurisdiction under chs . ILHR 20 to 25 may de-
termine the soil types, natural and seasonal groundwater
levels for which drain tile is required .

(b) All other areas . Drain tiles shall be required when-
ever 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 ,
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drain tiles shall be installed on each side of foundation
walls at the footing level „

(2) MATERIALS AND INSTALLATION REQUIREMENTS (a )

Drain tiles 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 '/e-inch open joints . Joints between the tiles shall be
covered with a strip of sheathing paper or asphalt or tar
saturated felt.

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

1„ 90-100% of the rock must pass a 3/4-inch sieve ; and

2. 20-25% of the rock must pass a 3/e-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 '/e inch per foot leading to the sump pit,The remain-
ing drain tiles or pipe shall be level or graded downward
to the line which leads to the sump .

(3) DxAIN TILE DISCHARGE Drain tiles shall be con-

nected 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
shall 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 antici-
pated,loads . The sump shall have a solid bottom.

2 . Location. All sumps installed for the purpose of re-
ceiving clear water, 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 than16 inches in diameterat 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,,

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 available . 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,;
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(b) Other disposal methods . 1 . Where no storm sewer
system or combined sanitary-storm sewer system is avail-
able 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 .

(c) 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 svstem

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

2 . Storm water wastes and clear water wastes 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 discharged to either a, sanitary
drain system or a storm drain system .

b . The clear water wastes from equipment. other than
those listed in subd, 3 ., 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 SYSTEivls, . Other equivalent engineered foun-
dation drainage systems may be submitted to the depart-
ment for review and approval ,

History: Cr Register, November, 1979, No, 287, eff : 6-1-80 ; r, and recx .
Register, February, 1985, No 350, eff'. 3-1-85; r. and recr. (3) (a) 3and (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 ., Register, 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. (1) GENExAL . (a) Design . Foun-
dation walls shall be designed and constructed to support
the vertical loads of the dwelling, lateral soil pressure,
and other loads without exceeding the allowable stresses
of the materials of which the foundations are constructed .

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

,2. Lateral support shall be provided at the top of foun-
dation walls by one of the following :

a„ Ledger blocks at the perimeter of the floor consisting
of 2 by 4 inch nominal lumber attached with two 16 penny
nails at each joist,
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b. System design through structural analysis.

c„ Structural steel anchor bolts, a minimum of 2 inch in
diameter, embedded at least 7 inches into concrete or
grouted masonry. The bolts shall be located within 18
inches of wall corners and shall have a maximum spacing
of 72 inches .

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

(2) CONCRETE FOUNDATION WALLS Unless designed
through structural 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
Unbalanced Filli for

Material of Wall Being
Nominal Thickness Supported

Type of Concrete ( inches) ( Wood frame - feet)
3000 psi
Unreinforced
concrete 8 8

10 9
122 1 0
14 11.5

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 ma-
sonry walls shall be reinforced in accordance with the
requirements of Tables 21„18-C or 21 .18-D . In partially
reinforced masonry walls, vertical reinforcement shall be
provided on each side of any opening and at intervals
indicated in Table 21 .18-D „

(c) Wall design, The depth below grade, wall height, and
pilaster or reinforcement spacing may exceed the maxi-
mum values indicated in Tables 21 .18-B, -C or -D if the
design is based on engineering analysis .

(d) Subsurface drainage. Subsurface drainage shall be
provided if required by s . ILHR 21 .17 ,

TABLE 21.18- B

MAXIMUM DEPTH BELOW GRADE* (HEIGHT OF FILL) AND
THICKNESSES FOR VARIOUS CONCRETE MASONRY FOUNDA-

TION WALLS WITHOUT PILASTERS

'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 concrete
wall may be increased to 12 feet provided the wall is constructed of con-
crete witha mini.+. um compressive value of 6,00.0 psi at 28 days.

(3) MASONRY FOUNDATION WALLS . Unless designed
through structural analysis, the masonry foundation

walls shall be constructed in accordance with the follow-
ing requirements :

(a) Unreinforced masonry wall; thickness, The mini-
mum thickness of unreinforced masonry foundation walls

Maximum Depth Below Grade,
feet, when Wall s Support:

Wall Construction Masonry, or
Nominal Thickness, Masonry Veneer
in ., and Type of Unit Frame Construction Construction
Hollow Load-Beazing:

8" 5' (6') 6 '
10" 6' (7') 7'
12" 7' 7'

Solid Load-Bearing:
8,. 5. (7,) 7'

10" 6' (7') 7'
12" 7' 7'

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

TABLE 21.,18- C

MAXIIIR'UM DEPTH BELOW GRADE (HEIGHT OF FILL) FOR CONCRETE MASONRY FOUNDATION WALLS WITH PILASTER S

Minimum Nominal
Nominal Wall Type of Masonry Pilasterz width x Maximum Pilaster Maximum Height Maximum Wall

Thickness (inches) (Load Bearing) Type of Filll depth (inches) Spacingo.c. (feet) of Fills (feet) Height4(feet )
8 Hollow Granular 16 x 12 20 65 7 5
8 Hollow :er 10^ x 12 i0 60 7.5
8 Solid Granular 16 x 12 20 70 7. 5
8 Solid Other 16 x 12 12 6.5 7„5

10 Hollow Granular 16 x 14 18 80 8.0
10 Hollow Other 16 x 14 15 70 8. 0
10 Solid Granular 16 x 14 30 80 8. 0
10 Solid Other 16 x 14 22 7.0 8. 0
12 Hollow Granular 16 x 16 30 80 8 0
12 Hollow Other 16 x 16 20 8.0 8 0
12 Solid Granular 16 x 16 30 80 8. 0
12 Solid Other 16 x 16 30 8 .0 8. 0

Granular fill is sand, sand and gravel or washed gravel See "Other" for all other fill types or soils which are not well drained

2 All cells of hollow units used to construct pilasters shall be filled with gxout „

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

4 The wall height equals the clear height between floors providing latexal support
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TABLE 21 .18- D

MAXIMUM DEPTH BELOW GRADE FOR PARTIALLY REINFORCED MASONRY WALLS

Wall Construction Nominal Total Maximum Minimum Reinforcement
Thiclmess and Wall Heightl Size and Maximum Maximum Depth Below Grade2
Type of Unit (feet - inches) Spacing Center to Center ( feet - inches) for Fill Types

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

12-inch Hollow 8-4 #4 bars ® 8 ft 6-6 6- 0
Load Bearing 8-4 #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

i 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 floox or inside grad e

3 Granular fill is sand, sand and gravel or washed gravel . See "Othex" for all other fill types or soils which are not well draine d

(e) Dampproofing. 1, Masonry foundation walls of
basements shall be dampproofed by applying to the exte-
rior surfaces a continous coating, from footing to finished
grade, of one of the following :

a. Portland cement and sand coat mortar, at least 3/8-
inch thick ;

b. Type M mortar, at least Ya-inch thick ;

c. Structural surface bonding material, at least '/4-inch
thick ;

d. Equivalent dampproofing material, applied in accor-
dance with the manufacturer's instructions and accept•-
able to the department.

(4) WooD FOUNDATIONS Wood foundations shall be de-
signed and constructed in accordance with "The Perma-
nent Wood Foundation System, Basic Requirements,
Technical Report No . 7", as adopted under s„ ILHR 20,24
(2) (b) and the following exception. The thickness of the
foundation wall shall be no less than the thickness of the
wall it supports .

(a) Exception,, Section 3 .31, Fasteners,. Fasteners shall
be of silicon bronze, copper or stainless steel types 304 or
316 .

Note: Additional explanatory information regarding wood foundations
can be obtained in "All-Weather Wood Foundation Systems, Design,
Fabrication, Installation Manual", published by the American Forest &
Paper Asaociation.

(b) Materials . All lumber and plywood shall be pressure
treated with preservative and labeled to show conform-
ance with AWPA C-22 as adopted under s . ILHR 20 .24 (6),

History: Cr', Registex, November, 1979, No, 287, eff 6-1-80 ; am, (3)
(intro), Register, February, 1985, No 350, eff 3-1-85; cr (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 2118, r, (2) (c), xenum, (2) (d) and (e) to be (2) (c) and (d),
Register, March, 1992, No . 435, eff 4-1-92 ; renum . (1) to (3) to be (2) to
(4), and am. ( 3) (b), (4) ( intro .) and ( b), Table 21 .18-A, r. (intro.) and
Table 21.18, cr. (1), (3) (e), Register, November, 1995, No. 479, eff. 12-

1-95.

Subchapter VI -
Floors

ILHR 21 .19 Floor design. Floors shall support alldead
loads plus the minimum unit live loads as set forth in s.
ILHR 21.02. The live loads shall be applied to act verti-
cally and uniformly to each square foot of horizontal floor
area, Basements shall be provided with wood or concrete
or similar type floors that complywith s. ILHR 21 .20 or
21205 ;,

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

ILHR 21 .20 Concrete floors . When concrete floors are pro-
vided, 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, efl~ 6-1-80; am Regis-
ter, January, 1989, No, 397, eff 2-1-8 9

ILHR 21 .203 Garage floors. (1) MATEx.IAis . Garage floors
shall be constructed of concrete or other noncombustible
materials which are impermeable to petroleum products,
Slab-on-grade concrete garage floors shall be at least 4
inches thick and placed over . at least 4 inches of granular
filL

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

(2) CONFIGUR:ATION. The floor shall slope toward the

main exterior garage opening or toward an interior drain .

Note : See s ILHR 82 34 (4) (b) for, floor drain requirements

History: Cr. Register, November, 1995, No . 479, eff. 12-1-95.

ILHR 21 .205 Wood floors in contact with ground . Wood
may be used for floors in contact with ground unless pro-

hibited by ordinance by the municipality exercising juris-

diction in accordance with s, ILHR 20 .20. The floor shall

conform to the standards specified in s . ILHR 20 .24 (4) .

History: Cr, Register, Januaxy, 1989, No 397, efl: 2-1-89 ,

ILHR 21 .21 Precast concrete floors . Precast concrete
floors shall be designed through structural analysis, or

~
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load tables furnished by the precast product fabricator
may be used, provided the load tables were developed
using structural analysis or load testing.

History: Cr, Register, November, 1979, No. 287, efl : 6-1-80 ; r and reer.
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
requirements of s. ILHR 21.02 (3) (a). The minimum live
loads shall be determined, from a, ILHR 21 .02 . Where sill
plates are provided, the sill plates shall be fastened to the
_foundation. Double floor joists shall be provided under-
''4ath all bearing walls which are parallel to the floor
joists.

(1 m) FLOOR JOISTS RESTING ON MASONRY WALLS, On ma-

sonry 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 deter-
mined as in s„ ILHR 21 .26 (3) ,

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

(3) GIRDERS AND BEAMS Girders and beams shall be
selected from Table 21.22-Al 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 . Adjoining ends shall be fastened to each other to
transfer horizontal loads across the joint. Beams shall also
be fastened to the posts with framing anchors, angle clips,
or equivalent .

(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) BEARaNG> The minimum bearing for wood joists shall
be at least P/2-inches on wood or metal and at least 3
inches on masonry or concrete ' Wood beams and girders
shall have at least 3 inches of bearing, Floor joists framing
over beams from opposite sides shall either lap at least 3
inches and be securely fastened together, or when framed
end-to-end, the joists shall be provided with blocking or

shall be securely fastened together by ties, straps or
plates . Tail ends of floor joists shall not go beyond the
beam by more than 8 inches .

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

structural anal,ysis ,

(a) Notching of f6oor,joists . 1. Notches located in the top
or bottom of floor joists shall not have a depth exceeding'/s
the depth of the joist, shall not have a length exceeding '/,
the joist depth nor be located in the middle'/9 of the span of
the joist,

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

(b) Boring of fZoor joists . Holes bored in floor joists shall
be located no closer than 2 innces to thu t~tn, or 1~,. ottnm

edges of the joist . The diameter of the hole shall not ex-
ceed '/g the depth of the joist . Where the joist is notched,

the hole shall not be closer then 2 inches to the notch.

(c) Engineered wood products . Notching or boring of
engineered wood products shall be done in accordance
with the manufacturer's instructions provided those in-
structions were developed through structural analysis or
product testing.,

(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 supporting wall,
and shall support only the wall and roof above it ,

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

(7) FLOOR OPENINGS . Trimmers and headers shall be
doubled when the span of the header exceeds 4 feet, Head-
ers which span more than 6 feet shall have the ends' sup-
ported by joist hangers or framing anchors, unless the
ends are supported on a partition or beam. Tail joists
(joists which frame into headers) more than 8 feet long
shall be supported on metal framing anchors or on ledger
strips of at least 2inches by 2 inches nominaL,
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xM TABLE 21 .22-Al
MINIMIJM SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOO D

One Floor Only Roof/Ceiling and,One Floor Roof/Ceiling + One Floor/Ceiling + One Floo r
Q Column Wood Beams' A 36 Steel

Spacing ( in ., nominal) Beams2 Wood Beams1,3 (in. ; nominal) A 36 Steel Beams2 Wood Beamsl s (in., nominal) A 36 Steel Beams2
Zone 2 Zone 1 Z o ne 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1

_"' 24 ft. wide house:
0 8 ft . 8x8 - 8x10 lOx10 - 8x12 10xa2 - -

6x12 6x12 - - 6x14 8x14 - -
10 ft . 8x10 - 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11. 8

6x14 8x14 W 6x12 W 8x10 8x16 8x16 W .8x15 W 8x15
12 ft . 8x12 - 12x12 10x14 W 12x10 M 12x11 .8 14x14 14x14 W 12x16 W 12x16

10x14 8x16 W 1Ox11.5 W 8x15 10x16 12x16 W 10x17 W 8x21
15 ft . 12x12 - - - W 12x16 W 12x16 - - W 12x22 W 14x22

- - W 10x17 W 6x25 - - W 8x28 W 8x31

26 ft. wide house:
8 ft . 6x10 - 1Ox10 10x10 - 10x12 10x12 - -

6x12 8x12 - - 8x14 8x14 - -
10 ft . 10x10 - ~ 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14

8x14 8x14 W 8x10 W 8x13 8x16 8x1 6 W 8x15 W 8x17
12 ft . 8x12 - 10x14 10x14 M 12x11 .8 M 12x11 .8 14x14 12x1 6 W 12x16 W 10x19

8x16 8x16 W 8x15 W 6x20 12x16 10x1 8 W 8x21 W 8x24
15 ft . 10x14 - - - W 12x16 W 10x19 - - W 14x22 W 14x22

- - W 8x21 W 8x24 - - W 8x31 W 8x35

28 ft. wide house:
8 ft . 6x10 - 10x10 8x12 10x12 10xa2 -

8x12 4x16 - 8x14 8x14 - -
10 ft . 10x10 M 10x7.5 10x12 12x12 M12x10 W 10x12 12x14 12x14 W 12x14 W 12x14

W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x1 6 W 8x17 W 10x15
12 ft . 10x12 M 10x9 10x14 12x14 M 12x11 .8 W 12x14 12x16 12x16 W 10x19 M 14x18

W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x1 8 W 8x24 W 8x24
15 ft . 10x14 M 12x10 - - W 10x19 M 14x18 - - W 14x22 W 14x26

W 8x13 - - W 8x24 W 8x24 - - W 8x35 W 8x3 5

30 ft. wide house:
8 ft . 8x10 - 10x10 8x12 - - 10x12 12x1 2 - -

8x12 6x14 - - 8x14 8xa4 -
10 ft . 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x:L4 W 12x14 W 12x14

W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x1 6 W 10x15 W 10x15
12 ft . 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x1 6 M 14x18 M 14x18

W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x:L8 W 8x24 W 8x24
15 ft . 12x14 M 12x11 .8 - - M 14x18 W 10x21 - - W 14x26 W 14x26

W 8x15 - - W 8x24 W 8x28 - - W 8x35 W 10 x3 3

32 ft. wide house :
8 ft . 8x10 - 8x12 8x12 - - 12x12 12xa2 - -

6x14 6x14 - 8x14 l0x14 - -
10 ft . 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16

W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x1 6 W 10x15 W 10x17
12 ft . 10x12 M 10x9 12x14 14x14 W 12x14 . W 12x14 14x16 14x :L6 1VI 14x18 W 12x22

W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x:L8 W 8x24 W 8x28
15 ft . 12x14 M 12x11 .8 - - M 14x18 W 12x22 - - W 14x26 W 14x26

W 8x15 - - W 8x24 W 8x28 - - W 10x33 W 10x3 3

'This table is based upon wood with a fiber bending stress of 1;000 psi. Two acceptable wood beam selections are listed for each loading condition.
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2'1'wo acceptable steel beam selections are listed for each loading condition . The first entry is the most economical selection based upon beam weight .

3Wood mam beams or girders may be built up from nommal2-mch inembers . The 2-mch members shall be laid on edge and fastened together with a double row of common nails not less than 3 1/2-inches in
length. Nails shall be spaced not more than 18 utches apart in each row with the end nails placed 4 inches to 6 inches from the end of each piece . Where built-up beams are employed over a single span, the
length of each individual piece used to fabricate the beam shall equal the length of the beam .

TABLE 2122-A 2

NIIN11V[UM SIZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONLY

Fh=800 psi Fb=1000 psi Fb=1200 psi Fb=1400 psi
HOUSE WIDTH Col . Spacing ft-m Beam size Col. Spacing ft-in Beam size Co1 . Spacing ft-in Beam size Col. Spacing ft-in Beam size
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x 8

8-11 4-2x8 9-11 4-2x8 10-11 4-2x8 11-10 4-2x8
9-11 3-2x10 11-1 3-2x10 12-1 3-2x10 13-1 3-2x1 0

11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x1 0
12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12
13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12

20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8
7-11 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8
8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10

10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 -4-2x1 0
10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x1 2
11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x1 2

24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x 8
7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8
8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x1 0
9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x1 0
9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x1 2

11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x1 2

28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8
6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x 8
7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-11 3-2x1 0
8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x1 0
9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x1 2
10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x1 2

32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8
6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8
7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x1 0
8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x1 0
8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x1 2

9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x1 2

36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8
5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8
6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x1 0

~ 7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x1 0
7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x1 2

° 9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x1 2

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

2Fiber bending stress for various species and grades of wood is given in Appendix A21.

~ The 2-inch members shall be laid on edge and fastened together with a double row of comm on nails not less than 3-1/2 inches in length . Nails shall be spaced not more than 18 inches apart in each row with
the end nails placed 4 inches to 6 inches from the end .of each piece.

~ 4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabri cate the beam shall equal the length of the beam.

5Where built-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, bu tt 3oints shall be located over supports or
within 6 inches of the quarter points of the clear span . Where located near the quarter poin ts, the joints in built-up beams shall be separated by at least one lamina tion and shall not exceed the beam width .
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(8) FLOOR SHEATHING, BOARDS AND PLANKS (a) Plywood

sheathing. Plywood sheathing used for floors shall be lim-

ited to the allowable loads and spans shown in Table

21 .22-B .

(b) Plywood underlayment. Plywood underlayment shall
be installed in accordance with Table 21 .22-C ,

(c) Combination subfloor - underlayment . Combination
subfloor-underlayment shall be installed in accordance
with Table 2122-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 spline d
and at least 2 inches, nominal, in thickness . Planks shall
terminate over beams unless the joints are end matched.
The planks shall be laid so that no continuous line of
joints will occur except at points of support . Planks shall
be nailed to each beam,

(9) BRIDGING 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 . Bridg-
ing shall be provided for engineered framing components
when required by the manufacturer.

TABLE 21 .22-B

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING CON-
TINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN PER,

PENDICULAR TO SUPPORTS'

Plywood Thickness Maximum span3
Span Rating2 (in inches) (in inches)

32/16 15/32, 1/2, 5/8 165
40/20 19/32, 5/8, 3/4, 7/8 204,6
48/24 23/32, 3/4, 7/8 24

1 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 .

s Plywood edges shall have approved tongue and groove joints or shall be
supported with blocking, unless Y-inch minimum thicknessunderlayment
or 1%s inches of approved cellular or lightweight 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

4 For joists spaced 24 inches on center, plywood sheathing with Span Rating
40/20or great,eryan be used for aiibflnnra when supporting 7_?/ inches
lightweight concret

e5 May be 24 inches if 25/32-inch wood strip flooring is installed at right
angles to joists .

TABLE 21 .22- C

MINIMUM THICKNESS FOR PLYWOOD UNDERLAYMEN T

Plywood Grades Minimum Plywood
and Species Group Application' Thickness (inches)
Groups 1, 2, 3, 4, 5 Over Smooth 1/4
APA Subfloor
UNDERLAYMENT
INT (with interior
or exterior glue) APA Over Lumber 11/3 2
UNDERLAYMENT Subfloor or Other
EXT APA C-C Uneven Surface s
Plueeed EXT

Same Grades a s
Above But Group I
Only

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

APA Over 16" Joist 11/32
UNDERLAYMENT Spacing, 19/32
Sanded Exterior Subfloor, Under Til e
Grade With Organi c

Adhesive

Over 1611 Joist 15/322
Spacing ,
19/32 Subfloox ,
Under Tile With
Enoxv Mortar

1 Place face grain across supports and end joints over framing ,

2 Leave '/." space at panel ends and edges, trim panels as necessary to
maintain end spacing and panel support on &aming: Fill joints with epoxy
mortar, With single layer floors, use solid lumber backing or framing
under all panel and edgejoints, including T & Gjoints.

TABLE 21 .22-D

MINIMUM THICKNESS FOR PLYWOOD COMBINATION
SUBFLOOR-UNDERLAYME NT. PLYWOOD CONTINUOUS OVER

TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TO SUPPORTS1,2

Maximum Support Spacings
16" o.c. 20" o.c. 24'o.c.

Plywood Panel Panel Panel

Species Thickness Thickness Thickness
Plywood Grade Group (inches) (inches) (inches)

1 'F 5/8 3/4

2& 3 5/8 3/4 7/8
Sanded
exterior type 4 3/4 7/8 1

Underlayment C-C All Groups APA Rated Sheathing and APA Rated
Plugged Sturd-I- Sturd-I-Floor shall be installed
Floor4 consistent with their rating.

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

2 Unsupported edges shall be tongue and groove or blocked except where Y-
inch underlayment ox, 25/32-inch finish floor is used ,

s Underlayment, C-C Plugged, sanded extexior type : allowable unifoxm load
based on deflection of IJ360 span for spans 24 inches or less is 125 psf;and
for spans 48 _nrhea, 65 pcf

, 4 The department will accept subfloor undexlayment panels such as Stuxd-I-
Floor which meet the requirements of APA manufacturing specifications
for Sturd-I-Floor panels .

#
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TABLE 21 .22-E Subchapter VII -
b1<NnvnmZ THICxivESS OF FLOOR BOARDS Walls

Minimum Net Thickness (inches)
Joist Spacing Perpendicular to Diagonal to Joist

(inches) Joist
24 11/16 3/4
16 5/8 5/8

History: Cr Register, November, 1979, No287, eff 6-1-80 ; am . (1) and
Cr,. (1m), Register, Februaxy, 1985, No. 350, eff, 3-1-85; renum, (8) (c) and (d)
to be (8) (d) and (e) and am. (8) (d), renum, Table 2122-A and D to be Table
2122 Al and E, cr. (8) (c), Table 2122 A2, r . and reci . Tables 21 .22 B and C,
Register, January, 1989, No, 397, eff2-1-89; am . (2), (4), ( 5), (6) and (9), r
and recr, Table 2122-A2, Register, March, 1992, No„ 435, eff 4-1-92 ; am .
(5) (b) and cr. (5) (c), Table 21.22-Al, r. Table 21.22-A, Register, No-
vember, 1995, No. 479, eff. 12-1-95.

ILHR 21 .23 Wall design . (1) L1VE AND DEAD LOADS All

walls shall support all superimposed vertical dead loads
and live loads from floors and roofs.

(2) HoRlzorrrAl, wirrn 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.

ILHR 21 .225 Decks. Decks attached to dwellings and de-
tached 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) ;

(3) 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, efl :. 4-1-92„

History: Cr;. Register, November, 1979, No. 287, eff 6-1-8 0

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) S'tZlds, 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 pro-
vided at the corners of the walls „

(c) Wood posts or columns. Posts and columns shall be
anchored to resist loads and shall be sized in accordance

with Table 21 .25-F or shall have their size determined
through structural analysis.

Note: See s. ILHR 21 10 for requirements on treating wood for decay and
termite resistance ,

TABLE 21,25-A

MAXIMUM SPACING AND HEIGHT OF STUD S

Spacing (inches)
Supporting one Supporting two

Supporting roof floor, roof and floors, roof and Interior and non-
Size Grade Max . Height ( feet) and ceiling only ceiling cei ling load-bearing
2x3 Standard & better 8 16 N/P N/P 24
2x4 orlaxger 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 permitte d

Note : A 3-stoxy frame house with wall s 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 :evel, and a 22-u.C,. stud spacing on the upper ievel„

(d) Bracing. Exterior walls shall be braced at the cor-
ners .

1 ., Nominal 1 inch by 4 inch continuous diagonal mem-
bers set into the face of the studs at an angle between 45°
and 60°; 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 ,

2 . Four feet by 8 feet plywood sheathing panels not less
than %6 inch thick for 16-inch stud spacing and not less
than % inch thick for 24-inch stud spacing; o r

3. Preformed metal T-bracing not less than 22 gage
( .0296 inches) thick and 1'/1 inch wide; or

(a) Exceptions„ 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

.Register, November, 1995, No 479
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2. A continuous header, consisting of two 2-inch mem-
bers 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 2125-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 :

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

b . The single common stud with a framing anchor at-
tached.

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 ,

(c) 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 '/3 the depth of
the stud, unless the stud is reinforced .

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

(6) WALL BHEATHING. Any exposed plywood panel siding

and plywood wall sheathing shall conform to the require-

ments shown in Table 21.25-E .

TABLE 21 .25-B

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

Header Members

House Two2x4s Two2s6s Two2xSs Two2s10s Two2s12s ;
Width (feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1

24 2,5 25 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 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7

TABLE 21,25- C

ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR *

Header Members
TWO Two TWO Two Two

House Width (feet) 2 x 4s 2 x 6s 2 x Ss 2 x 10s 2 x 12s
24 2~5 4 5 6 8
26 25 3 5 6 8
28 2 3 5 6 7
30 2 3 4 6 7
32 2 3 4 5 7

Register, November, 1995, No. 479
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TABLE 21.25-D

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

Header Members
House Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

Width (feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1
24 15 1„5 3 25 4 3 5 4 6 5
26 1>5 1.5 2.5 2.5 3 3 4 4 5 5
28 1.5 1.5 2.5 25 3 3 4 4 5 5
30 1,5 1.5 2.5 2.5 3 3 4 4 5 5
32 1.5 1.5 2.5 2 3 3 4 4 5 5

* These tables are based on wood with a 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 : From Table 21.25-B, 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 stiess, is 5 feet xq1TGU1Tb = 5,9 fee t

TABLE 21 .25-E

EXPOSED PLYWOOD PANEL SIDING

Stud Spacing (Inches) Piywood Siding
Minimum Thicknessi Minimum No. of Plys Applied Direct to Studs or Over Sheathing
3/8" 3 162
yVI 4 24

'Thickness of' grooved panels is measuxed 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) '/z-inch or
15/32-inch plywood sheathing ; (c) 3/8-inch plywood sheathing with face grain of sheathing perpendicular to studs

TABLE 2125-F

COLUMNS-ALLOWABLE LOADS
STEEL *

Column Diameter (inches) Wall Thickness (inches) Weightfft (Pounds) . Height (feet) Allowable Load (Pounds)

3 0216 7 58 8 34,00 0

10 28,00 0

12 22,00 0

35 0.226 9 11 8 44,000

10 38,000

12 32,000

4 0237 10,79 8 54,000

10 49 ;00 0

12 43,00 0

5 0258 1462 8 78,00 0

10 73,000

12 68,000

6 0280 1897 8 106,000

10 101,00 0

12 95,000

* Fy=36,000 psi

Register; November, 1995, No. 479
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COLUMNS-ALLOWABLE LOADS
WOO D

Wood Nominal Size (Inches) Cross Section Area (Inches) Height (Feet) Allowable Load (Pounds)

4x4 1225 8 4,900

10 3,100

12 2,150

4x6 1925 8 7,700

10 4,900

12 3,40 0

6 x 6 3025 8 30,00 0

10 18,90 0

12 13,30 0

Note 1 : E=1,000,000 psi, Fb=1,00 0

Note 2: Manufactured columns shall be installed in accordance with their listing and recommended allowable loads, .

Note 3 : Columns shall be attached to their supports in a manner acceptable to the depaxtment .

History: Cr.. Register, November, 1979, No 287, efi : 6-1-80; Cr. (1) (d) and am . (3) (b), Register, February, 1985, No. 350, efl. 3-1-85; rand recr. (3) (b),
am. Table 21.25 B and E, Register, January, 1989, No 397, eff ., 2-1-89; am . (3) (a) and (6), Register, March, 1992, No, 435, eff, 4-1-92 ; r. and recr. (1) (c),
am. Table 21.25-D, cr. Table 21 .25-F, Register, November, 1995, No. 479, eff. 12-1-95.

ILHR 21 .26 Mason ry walls . Masonry walls shall be con-
structed in accordance with the requirements of this sec-
tion .

(1) COLD WEATHER WORK In cold weather, provisions
shall be taken to 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, Wash-
ington, D C. 20005

(2) MASOlyfLY UNITS (a) Unused concrete units, Previ-

ously unused concrete masonry units shall conform to the

ASTM C 90 standard .

(b) Unused clay or shale units. Previously unused clay
or shale` masonry units shall conform to the appropriate
ASTM standard : C 62 ; C 216; or C 652, Units which will
be exposed to weathering or frost action shall be Grade
SW as specified in these standards .,

(c) Used masonry units. All previously used masonry
units shall be free from physical defects which interfere
with the installation or impair the structural properties of
the unit .

(3) TYPES OF MoRTARThe type of masonry mortar to be

used for various kinds of masonry work shall be deter-

mined from '1'able 21.26-A. The mortar shall conform to

the property requirements of Table 21.26-B1 and to the

requirements of ASTM C-270 or shall be mixed in accor-

dance with the proportions specified in Table 21.26-B .

(a) Surface bond mortars„ Surface bond mortars for ma-
sonry walls shall be mixed in accordance with the propor-

tions specified on the bag

.(4) MORTAR COMPONENTS . Mortar components shall

comply with the following requirements :

amounts of acids, alkalies, or organic materials .

(b) Admixtures or, mortar colors . Admixtures or mortar

(a) Water, Water shall be clean and free of deleterious

colors shall not be added to the mortar unless the result-
ing mortar conforms to the requirements of the mortar
specifications,Onl,y 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 ,

(c) Mixing. Mortar shall be mixed for at least 3 minutes
after all ingredients have been added with the maximum
amount of water to produce a workable consistency„ Mor-
tars 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'/2 hours after mixing.

Note: To ensure proper mortar mixing, machine mixing is r ecommended

TABLE 21.26-A

TYPES OF MORTAR, FOR VARIOUS KINDS OF MASONRY

Types of
Kind of Masonry Mortar
Foundations:

Footings . , . . M, S
Walls of solid units , .„ . ., , M, S, N
Walls of hollow units . , . . . , , . . . . , .. , . , . M, S
Hollow walls . . . . . . . . . . .. . .. . .. .,, ., . . ., ., . ., . . ivi, S

Mason :y other than f'oundation masonry :
Piers of solid masonry . . . . ., . , M, S, N
Piers of'hollow units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M, S
Walls of solid masomy , . . . . ., . . . . . . . . . , . . . , . . , M, S, N, 0
Walls of solid masomy not less than 12 in thick o r

more than 35 ftin height, supported laterally a t
intervals not exceeding 12 times the wall thick -
ness M, S, N, O

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

Hollow walls, less than 12 in, thick . M, S, N
Linings of existing masonry, either above or below

grade . .,, . M, S
Masonrv other than above . . . . . . . . . . . . . . . . . . . . . . . . . M. S . N

m
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TABLE 21 .26-B

MORTAR SPECIFICATIONS BY PROPORTION '

Mortar
Type,

ASTM C Parts by Volume
270 Portland Cement Masonry Cement Hydrated Lime San Damp Loose Volume
M

.1
Y.

1 1 ( pe II) Not less than 2'1.
S 1 Y to K and not more than 3

'1= 1 ( pe II) times the sum of
NZ 1 % to 1/ the volumes of the

- 1(Ty pe II) cements and lime.
1 All cements are one cubic foot per sack ; lime equals 1Y. cubic foot per sack

2 Limited to walls with a maximum depth of 5 feet below grade

TABLE 21••26-B 1

MORTAR PROPERTY DEQUiRiu a' Ea'S

Compressive Strength Air Content
Mortar Type Min. (psi) Water Retention Min . (%n) Max. (%)

M 2,500 75 18
S 1,800 75 18
N 750 75 m

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

Note: The department will accept cementitious material conforming to
the following standards : ASTM C91, Masonry Cement; ASTM C150, Port-
land Cement; ASTM C595, Portland Blast-Furnace Slag Cement ; ASTM
C207, Hydrated Lime fox•• 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) Projections•• The projection of a wall beyond the edge
of a supporting member other than masonry, such as a
shelf angle or edge of a beam, shall not exceed P/4 inches,
unless at least 1/3 the mass of the wythe of masonry in-
volved is located directly over the load-carrying member..

(c) Flashing. In exterior hollow walls exposed to the
weather, flashing shall be installed at the bottom of the
cavity formed by openings such as lintels over doors and
windows and the backsides of' chimneys so as to drain any
water outward. Open vertical joints or weep holes of %-
inch minimum diameter shall be provided in the facing
directly 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 which support the masonry above the
opening shall be not less than 4 inches •

(b) Lintels . Unless designed through structural analy-
sis, 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 '/,' or
Equivalent

Size of Steel No Story One Story Two Stories Reinforcing
Angle W Above Above Above Bars2

L3x3x'/< 6'-0" 3'-6" 3'-0" 1
L4x3x% 8'-0" 5'-0" 3'-0" 1
L6x39,x'G 14'-0" 8'-0" 3'-6" 2
2-L6x3%x'4 20'-0" 11'-0" 5'-0" 4

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

2 Depth of reinforced lintels shall be not less than 8 inches an dall cells of
hollow masonry lintels shall be grouted solid. Reinforcing bars shall ex-
tend not less than 8 inches into the support.

3 Steel members indicated are adequate typical examples ; other steel mem-
bexs meeting structural design requirements may be use d

(7) MASONRY VENEERS. (a) Veneer over frame construc-
tion• 1 . Masonry veneers may be corbeled over the founda-
tion 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 inthe foundation
wall, corrosion resistant metal or other water-resistant
flashing shall extend over the top of the foundation wall
fromthQ outside face of the wall and shall extnndat lnast
6 inches up on the sheathing•• The flashing shall be in-
stalled to drain any water outward .

4• Weep holes shall be provided at the bottom masonry
course at maximum intervals of 3 feet.

(b) Veneer over masonry back-up. Corrosion-resistant
metal or other water-resistant base flashing shall be pro-
vided at the bottom of the veneer and shall extend over
the top of the foundation and up at least 6 inches and be
embedded in the back-up course•, The flashing shall be
installed to drain any water outward .. Weep holes shall be
provided at maximum intervals of 3 feet.
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(8) VENEER ANCHORAGE All veneers, supports and at- firecut or a self-releasing device shall be used . Where the
tachments shall be mechanically or adhesively anchored. end of a wood structural member is built into an exterio r

(a) Mechanical anchorage . All anchors shall be corro-
wall, a'/2-inch air space shall be provided at the sides, top
and end of such member „

sion-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'/e-
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 .

2„ Large size veneer (greater than one square foot) shall
be securely attached with anchors the equivalent of not
less than Y4-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 horizon-
tal 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 adhe-
sive, provided that the bond is sufficient to withstand a
shearing stress of 50 psi after curing for 28 days .

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

1, Concrete beam., The equivalent of a nominally rein-
forced 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 „

3 . Metal plate . A metal plateof 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 resul-
tantreaction 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'/2 inches
in height, or as indicated for concentrated loads .

(c) Stack bond walls. Concentrated loads shall be dis-
tributed into masonry laid in stack bond by a concrete
beam or bond beam [as defined in par ., (a)] . For masonry of
solid units, 2 additional rows of a continuous tie assembly
may be used instead of a concrete beam or bond beam .

(d) Support of wood floor members.. Where a wood struc-
tural member is buried in masonry for support, it shall be
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(10) BoNDING. Unless designed through structural anal-
ysis, all masonry walls shall be bonded as follows :

(a) Single-wythe walls . Masonry units in single-wythe
walls shall be lapped at least 2 inches or one-third the
height of the masonry unit, whichever is greater, or
through the use of 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'/2 square feet of wall area, spaced
at a maximum vertical distance of 18 inches and a maxi-
mum 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 ANCHOxS The allowable shear on steel
bolts and anchors shall not exceed the values given in
Table 21.26 .

TABLE 21 .2 6

ALLOWABLE SHEAR ON BOLTS AND ANCHORS

Bolt or Anchor Embedmentl Allowable Shear
Diameter (inches) (inches) (pounds)

Y. 4 270
3/8 4 410

Y. 4 550
5/8 4 750
3/4 5 1100
7/8 6 1500

1 7 1850
P1 8 2250

i Bolts and anchors shall be solidly embedded in mortar or gxout

(12) JorivTS . (a) The maximum thickness of a mortar
joint shall be Y2 inch .

(b) Except for head joints used for weepholes and venti-
lation, solid masonry units shall be laid to achieve full
head and bed joints .

(c) Hollow masonry units shall be laid with full head
jointsand 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) CLEANINO . Chemical cleaning agents shall be pre-
vented from harming the metal reinforcement of struc-
tural components and shall not be of a strength which will
adversely affect the mortar,:

History : Cr . Register, November, 1979, No. 287, eff'. 6-1-80 ; am. (3) and
cr, Table 21 .26-B1 Register, February, 1985, No . 350, etl. 3-1-85 ; am. (9) (b),
Register, January, 1989, No . 397, eff 2-1-89; am . (6) (b), Register, Mazch,
1992,No, 435, eff. 4-1-92 ; r. and recr. (2), am . (5) (c), (7) (a) 3 ., 4., (b), r.
(14), Register, November, 1995, No. 479, eff. 12-1-95 .
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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 up-

ward 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 .

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 unheated garages or porches.

(4) FLASfuNG. Flashings shall be installed at the junc-
tion 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, corro-
sion-resistant sheet metal, 16 inches wide, or a layer of at
least 50-pound roll roofing, 16 inches wide, placed over a
layer of 15-pound roofing underlayment . Flashing sections
shall be overlapped by at least 4 inches.

2, Closed valleys :, Where shingles are laced or woven
over the valley, the valley shall be flashed with at least
one layer of 50-pound roofing, at least 20 inches wide, over
the layer of 15-pound roofing underlayment.

(a) 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.

(3) WATER: All roofs shall be designed and constructed
to assure drainage of water.

(a) Roofing. 1., `General', Underlayment consisting of
15-pound asphalt-impregnated felt paper or equivalent or
other Class I material tested in accordance with ASTM D
226 shall be provided under shingles . Fasteners shall be
corrosion resistant .

Note 1: See s, ILHR 20, 07 (62) for definitions of shingle terms

Note 2: See appendix for further explanatory material .

2. `Asphalt shingles'. a.. Organic asphalt shingles
shall conform to ASTM D 225 and the Class C require-
ments of ASTM E 108, and shall pass the wind resistance
test of ASTM D 3161 .

b. Fiberglass asphalt shingles shall conform to ASTM D
3462 except that laminated shingles shall have a tear
strength of at least 1450 grams in each ply .

c . Shingles that have a self-sealing adhesive strip shall
include a sealant which has a bond strength of at least 1,5
pounds per 3.5 inches of shingle width, at 32° F „

Note: The department will accept the results of testing conducted in
accordance with an approved test method for verifying compliance with the
sealant-upliftresistance required in this subparagraph Information on the
applicable test method may be obtained from the denartment .

d„ Each shingle package shall be labeled by the manu-
facturer to indicate conformance to the applicable ASTM
standard for each type of shingle or the exception in subd ..
2,-b „

e, Shingles shall be installed in accordance with the
manufacturer's recommendations . Shingles shall have at
least 4 fasteners per strip shingle or 2 fasteners per inter-
locking shingle., Shingle head lap shall be at least 2 in-
ches .

(b) Eave protection for shingles and shakes Sheet metal,
asphalt-impregnated felt paper or similar eave protection

(b) Chimney flashing„ 1 . Chimney crickets shall be in-
stalled 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 in-
ches .

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, efI' 2-1-89; r,and recr, (1), am,(3) (a),
Register', March, 1992, No. 435, eff;. 4-1-92; r. and reer. (3) (a), Register,
November, 1995, No. 479, eff. 12-1-95 .

ILHR 21 .28 Roof and ceiling wood framing . Unless de-
signed through structural analysis, wood rafters and .ceil-
ing joists, and components, shall comply with the require-
ments of a. ILHR 21.02 (3) .

(1) ROOF RaFTEliS. (a) Ridge boards, Where rafters meet
to form a ridge, the rafters shall be placed directly oppo-
site and secured to each other or to a ridge board a mini-
mum 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 accordance with the National Design Specification
for Wood Construction published by American Forest &
Paper Association . In no -aae gl~all the 1.na".1ng be less
than 1'/2 inches on wood or metal or less than 3 inches on
masonry or concrete .

(2) ANCHORAGE., Roofs shall be anchored to resist hori-
zontal thrust and uplift. Provisions shall be taken to ab-
sorb the horizontal thrust produced 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 fastened to the
walL
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(2m) CATHEDRAL CEILINGS„ In cathedral ceilings, the up-
per end of the rafters shall be supported by a ridge beam
or bearing wall, or thrust restraint shall be provided per s .
ILHR 21 .02 .

(3) CEILING aOISTS . Ceiling joists shall be nailed to exte-
rior walls and to the ends of rafters . Where joining over
interior partitions, 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 raft-
ers ,

(4) VALLEY AND HIP RAFTERS ; LADDERS (a) Valley raft-
ers . Whereno 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 sup-

port 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 extend into the structure a
distance no less than the length of the overhang. The
ladders shall be fastened at the wall . The interior end of
each ladder shall be attached to a rafter or truss with a
hanger.

(5) ROOF TxussES 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 Construc-
tion.; 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'16 the depth
of the joist, shall not have a length exceeding '/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, th e
notch shall not exceed Y4 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 '/a 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 '/9 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 ..

(c) Engineered wood products. Notching or boring of
engineered wood products shall be done in accordance
with the manufacturer's instructions provided those in-
structions were developed through structural analysis or
product testing, Trusses shall be anchored in accordance
with standards and recommendations published by the
Truss Plate Institute .,

(7) ROOF SHEATHING, BOARDS AND PLANHING (a) Ply-
wood wood sheathing. Plywood sheathing and similar sheathing

materials which are rated by the American Plywood Asso-
ciation shall begrade 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 mini-
mum thicknesses shown in Table 21.28-B .

(c) Roofplanks. 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 continu-
ous line of joints will occur except at points of support„
Planks shall be nailed or fastened to each beam .

TABLE 21 .28-A

ALLOWABLE LOADS AND SPANS FOR PLYWOOD ROOF SHEATHING CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TO SUPPORTSl,z, g

Plywood Thickness Maximum Span (inches) Load (in pounds per square foot)
Panel Span Rating (inches) Edges Blocked Edges Unblocked Total Load Live4 Load
12/0 5/16 12 12 40 - 30
16/0 5/16, 3/8 16 16 40 30
20/0' 5/16, 3/8 20 20 40 30
24/0 3/8 24 20, 40 30
24116 7/16, 1/2 24 24 50 40
32/16 15/32, 1/2, 5/8 32 ' 28 40 30
40/20 19/32, 5/8, 3/4, 7/8 40 32 40 30
48/24 23/32, 3/4, 7/8 48 36 45 3 5

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

2 Undelayment, C-C Plugged, sanded exterior type : allowable uniform load based on deflection of' I ✓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/Constxuction Guide", American Plywood
Association, P .O . Box 11700, Tacoma, WA 98411 .

4 Assumes 10 psf' dead load .
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TABLE 21 .28- B

bIINID1UM THICKNESS OF ROOF BOARD S

Minimum 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 2128-A, Register, Januaxy, 1989, No 397, eff 2-1-89; am,
(1), (5) and (6), Cr,, , (2m) and (6) (a) 3 ., r,, and recr. (4) (c), Registex, March,
1992, No . 435, eff 4-1-92; cr. (6) (c), Register, November, 1995, No. 479,
eff. 12-1-95.

Subchapter IX -
Fireplace Requirements

ILHR 21 .29 Mason ry 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 require-
ments:

(1) FLUE sizE. 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 but not less than 7 5

square inches.
Square or rectangular 1/10 of faeplace opening but not less than 75

souare inches .

(2) TERMINATION OF CHIMNEY: Masonry fireplace chim-

neys shall extend at least 3 feet above the highest point

where the chimney passes through the roof and at least 2

feet higher than any portion of the dwelling within 10 feet
of the chimney .

(3) FIREBOX MATERIALS., The firebox shall be of the

preformed metal type; at least '/4-inch thick, or listed by a
nationally recognized laborator,y; 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 .

(5) DUCTS Warm-air circulating ducts shall be con-
structed of masonry or metai .

(5m) RETURN AIR GRILLES, . Return air grilles shall not b e

located in bathrooms, kitchens, garages, utility spaces or
in a confined space defined under s . ILHR 23 .06 in which
a draft diverter or draft regulator is located ,

(6) HEARTH AND HEARTH E%TENSION, Masonry fireplaces

shall have hearth extensions of brick, concrete, stone, tile

or other approved noncombustible material properly sup-

ported and with no combustible material against the un-

derside of the hearth extension . There shall be a mini-

mum of 4 inches of reinforced concrete under the hearth

and hearth extension surface, Wooden forms or centers

used during the construction of the hearths and hearth
extensions shall be removed when the construction is com-
pleted . The minimum dimension of the hearth extension
shall be based on the size of the fireplace opening as speci-
fied in Table 21 .29-1 ,

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 Gxeater 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) HOODS ; 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 con-
nections 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 re-
duced clearances.

Note: The department will accept dampers and hoods listed by nation-
ally recognized laboratoxies .

(9) FLUE LINERS . Masonry chimneys shall be provided
with fireclay flue liners of at least %-inch thickness, vitri-
fled clay sewer pipe or material that will resist corrosion,
softening or cracking from flue gases at temperatures up
to 1800°F Flue liners shall start at the top of the fireplace
throat and extend to a point at least 4 inches above the top
of the enclosing masonry walls. The nominal thickness of
the masonrychimney wall shall be at least 4 inches . Flue
liners shall be laid in a full mortar bed and each individ-
ual flue shall be wrapped and laterally supported by at
least 4 inches of masonry. Firebrick material may be used
in lieu of flue liners in the throat of the fireplace ,

(10) CLEANOUT OPENINGS, Fireplaces with ash dumps

shall be provided with cleanout openings at the base :
Doors and frames of the opening shall be made of ferrous

materials.

(11) MANTEL SHELVES AND COMBUSTIBLE TRIM. Wood-
work 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 '/a-inch for

each inch distance from the opening.,

(12) 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'/4-
inch mortar joint shall be used between flues and caps and
shall be caulked or sealed .

(13) FRAMING AROUND FIREPLACES„ Combustible materi-

als located near fireplaces shall be installed in accordance
with s . ILHR 21,30 (9) .

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

History : Cr Register, November, 1979, No. 287, eff : 6-1-80 ; am Regis-
ter, 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 Mason ry chimneys . Masonry chimneys shall
conform to the following provisions :

(1) MATERIALS No masonry chimney shall rest upon

wood . The foundation shall be designed and built in con-

formity with the requirements for foundations . Masonry
chimney walls shall be at least 4 inches in nominal thick-

ness . Hollow cored masonry units may be used to meet the

4 inch nominal thickness requirement :

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

(3) MULTIPLE FLUE SEPARATION When more than one

flue is contained in the same chimney, a masonry separa-

tion of at least 4 inches nominal in thickness shall be

provided between the individual flues . The joints of adja-

centflue 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 thick-
ness unless it projects equally on each side of the wall .
The corbeling shall not exceed one-inch projection for each
brick course .

(5) INLETS Inlets to masonry chimneys shall enter the
side and be provided with thimbles, Thimbles shall be at
least No. 24 manufacturer's standard gauge (0.024 inch)
or 6/e-inch thick, refractory material. Each chimney shall
have an inlet installed at the time of construction .

(6) CI:EEuv-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, soft-
ening or cracking from flue gases at temperatures up to
1800° F. Flue liners shall commence at the chimney foot-
ing

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

(c) Variations in inside and outside dimensions shall not
exceed '/a-inch for clay flue liners .

(8) CHIMNEY CAPS Chimneys shall be provided with pre-
cast or cast-in-place concrete chimney caps . Chimney caps
shall have a minimum thickness of 2 inches, shall slope

outwards away from the flue, and shall provide a one-inch
overhang and drip edge on all sides . A slip joint shall be
installed between the flue and the cap„ The slip joint shall
be filled with '/4-inch felt or similar material and shall be
caulked with high-temperature caulk or similar material
to prevent water infiltration ,

(9) CLEARANCE TO COMBUSTIBLES . (a) The minimum

clearance between combustibles and masonry chimneys

which have any portion located within the exterior wall of

the dwelling shall be 2 inches . The minimum clearance

between combustibles and masonry chimneys which have

all parts completely outside the dwelling, exclusive of sof-

fit or cornice areas, shall be one inch,

(b) Except as required under pars„ (c) and (d), the clear-
ance spaces shall remain completely open.

(c) The clearance spaces between chimneys and wood
joists, beams, headers or other structurai members which
form floors or ceilings shall be firestopped with galvanized
steel, at least 26 gage thick or with noncombustible sheet
material not more than '/2 inch thick .

(d) Noncombustible material shall be used to prevent
entry of debris into the clearance spaces„

History: Cr' ., Register, February, 1985, No . 350, eff 3-1-85 ; am„ (8),
Register, March, 1992, No„ 435, eff, 4-1-92 ; r. andrecr. (8) and (9) ; Regis-
ter, November, 1995, No. 479, eff. 12-1-95.

ILHR 21 .32 Facto ry-built fireplaces. Factory-built fire-
places consisting of a fire chamber assembly, one or more
chimney sections, a roof assembly and other parts shall be
tested and listed by a nationally recognized testing labora-
tory.

(1) FIREPLACE ASSEMBLY AND MAINTENANCE ., The fire-

place assembly shall be erected and maintained in accor-

dance with the conditions of the listing

,(a) All joints between the wall or decorative facing ma-

terial and the fireplace unit shall be completely sealed,

firestopped or draft-stopped with a noncombustible caulk

or equivalent.

(b) Doors installed on factory built fireplaces shall con-
form with the terms of the listing and the manufacturers
installation instructions for the fireplace unit .

(2) DISTANCE FROM COMBUSTIBLES„ Portions of the man-
ufactured chimney extending through combustible floors

or roof/ceiling assemblies shall be installed in accordance

with the distances listed on the chimney in order to pre-

vent contact with combustible materials.

(3) HEARTx ExTENSIONS . Hearth extensions shall be pro-

vided in accordance with the manufacturer's listina..

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 21.32-1, Register, January, 1989, No .
397, et: 2-1-89; r . and recr. Register, March, 1992, No . 435, eff, 4-1-92 .
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