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Subchapter I -Scope
Live Load

Component (pounds per , sq . ft.)

ILHR 21.01 Scope. The pr'ovisionsof this chapter shall Floors 40

apply to the design and constluction of all one- and 2-family Garage floors . .. 50
dwellings• .

History : Cr Registex; November, 1979, No 287, eff 6-1-80 . Exterior balconies, decks, porches 40

Subchapter II -Design Criteria Ceilings (with storage) 20

Ceifings (without storage) . . . . . . . . . . : . . . . . . . . . 5

ILHR 21 .02 Loads and materials. Every dwelling shall 2• Snow loads. Roofs shall be designed and constructed t o
be designed and constructed in accordance with the requirements support the minimumsnow loads listed on the zone map : The
of this section.•

(1) DESIGN LOAD Every dwelling shall be designed and loads shall be assumed to act vertically over the roof area proj -

constructed to support the actual dead load, live loads and wind ected upon a horizontal plane :.

loads acting upon it without exceeding the allowable stresses of (c) Wind loads . Every dwelling shall be designed and
the material., constructed to withstand a horizontal and uplift pressure of' 20

(a) Dead loads. Every dwelling shall be designed and pounds per square foot acting over the surface afea.,
constructed to supporf the actualweight of all components and (d) Fasteners : All building components shall be fastened to
materials • Earth-sheltered dwellings shall be designed and withstand the dead load, live load and wind load .. Where the effect
constructed to support the actual weight of all soil loads•• of the dead load exceeds thewind load effect, the dwelling nee d

(b) Live loads 1 . Floors and ceilings .. Floors and ceilings shall not be anchored to the foundation ,
be designed and constructed to support the minimum live loads Note: See the Appendix for a schedule of fasteners that will be acceptable to th e
listed in Table 21 .02 . The design load shall be applied uniformly department for compliance with this subsection, Other fastening methods may be
over the component afea;, allowed if engineered under s . ILHR 21 .02 (3)

! . . . . . . :

Register, March, 1997, No. 495
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Figure 21 ..02
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(2) MErHODS OF DESIGN. All dwellings shall be designed by
the method of stiuctural analysis or the method of accepted prac-
tice specified in each part of this code .

Note: See ch NR 116, rules of the department of natural resources, for special
requirements relating to buildings located in flood plain zones .Infoxmationregarding
the elevation of the regional flood may be obtained from the local zoning official .

(3) STRUCTURAL ANALYSIS STANDARDS . Structural analysis

shall conform to the following nationally recognized standards .

RegisteT; March, 1997, No. 495

(a) Wood• . 1,. Except as provided in subd .. 1•• a, andb•., structural
lumbex, glue-laminated timber, timber pilings and fastenings
shall be designed in accordance with the "National Design Speci-
fication for, Wood Construction" and the "Design Values for Wood
Construction," a supplement to the National Design Specification
for Wood Construction• .
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' a. 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 4,13 . The provisions of this section shall also
apply to reused lumber, Reused lumber shall be considered to
have a duration of load factor of 0 ..90 .

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

Note: The department will accept designs and installations in conformance with
the following: (1) "Plywood Design Specification" including Supplement No . 1,
"Design and Fabrication of Plywood Curved Panels"; Supplement No . 2, "Design
and Fabrication of Plywood-Lumber Beams"; Supplement No . 3,"Design and Fab-
rication of Plywood Stressed-Skin Panels" ; Supplement No . 4, "Design and Fabrica-
tion of Plywood Sandwich Panels"; and Supplement No . 5, "Design and Fabrication
of All-Plywood Beams"; (2) "Plywood Diaphragm Constcuction";(3) Laboxatory
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 .O .. Box 11700, Tacoma, Washington 98411) ;
(5) Design Guide HP-SG-71, "Structural Design Guide for Hardwood Plywood"
(available fromthe riardwood Plywoodlvlanufactuiers Association, 2310 S . waitek
ReedDrive,Arlington,Vuginia22206);(6)U.S Product Standard PS 1-83 for Soft-
wood Plywood Construction and Industrial (available from Superintendent of Docu-
ments, U.S Government Printing Office, Washington, D.C . 20402) ; (7) TPI-85,
"Design ;Specification for Metal Plate Connected Wood Tmsses" (available from
Truss Plate Institute, Inc ., 583 D'Onofrio Dr., Madison, Wisconsin 53719); (8)
"Wood Structural Design Data,"1986 edition (available from National Forest Pxod-
ucts Association, 1250 ConnecticurAve. NW, Washington, D,C . 20036) .

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

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

(b) Structural steel• The design, fabxication'and erection of
structural steel for} buildings shall conform to Specification for
Structural Steel Buildings, Allowable Stress Design and Plastic
Design and the provisions of the accompanying commentary as
adopted under s„ 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 f'or Rein-
forced Concrete".

2 . ACI Standaxd -318,1 ; "Building Code Requirements for
Structural Plain Concrete" .

(d) Masonry, The design and construction of masonry shall
confoimto the provisions of the Concrete Masonry Handbook for
Architects, Engineers, Builders as adopted under s,. ILHR 20.24

(9)
History: Cr Register, November, 1979, No,. 287, eff., 6-1-80; r . and recr. (3) (a),

am . (3) (c) and Table 21 .02, ci. (3) (c) 2., Register, February, 1985, No. 350, eff
3-1-85 ; cr. (3) (a) 3, am: (3) (b), renum (3) (e) to be (3) (d), and am ., Register,
November, 1995, No.; 479, eff, 32-1-95 .

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

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

Noted Although not arequirement, the departmentrecommends thatthe 2 required
exits from the first floor be placed at least as far apart as half the length of the longest
diagonal of the first floor ; See appendix for 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 stair-
way or ramp and lead to the fnst floor or discharge to grade .. The
second exit may be via a stauway.or ramp which discharges to
grade or may discharge to a balcony which complies with sub .
(10) :

ILHR 21 .03

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

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

(3) EXIIS 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) EXII'S FROM LOFTS (a) At least one stairway exit shall be

provided, to the floor• below, fbr a loft exceeding 400 square feet
in area

(b) At least one staiuway or ladder exit shall be provided to the
floor`below for a lof't, 400 square feet or less, in area ,

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

(b) Basements which include spaces used for sleeping shall be
provided with at least 2 exits. The 2 exits shall not be accessed by
the same stairway or ramp and shall be located as far apart as prac-
ticaL, One exit shall be a stairway or ramp which leads to grade or
a door located at the basement level which leads to grade via an
exterior stairs.. The second exit may be via a stairway or ramp
which leads to the floor• level above the basement,• Windows
which comply with sub, . (6m) may be provided in each basement
bedroom in 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 thesame stairway or ramp and shall be located as fax' apart as
practical One exit shall discharge to grade' The second exit may
be via a stairway or ramp whichleadsto the first floor : Windows
which-comply with sub„ (6m) may be provided in each ground
floorbedroom in lieu of the second exit from the ground floor .

(6m) WINDOWS USED FOR EXITING„ Windows which are
installed for exit purposes shall compl,y with the requirements of
this subsection .

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

(b) 1 The nominal size of the net clear window opening shall
be at least 20 inches inwidth by 24 inches in height. Nominal
dimensions shall be determined by rounding up fractions of'
inches if they are 1/2-inch or greater or rounding down fractions
of inches if'they are less than 1/2-inch .

2 Except as provided in subd 1 , no portion of the window,
including stops, stools, meetingxails and operator axms of awning
windows, shall infiinge on the requued opening .,

3 ., The movable sash of casement :windows may infringe on
the required opening widthThe net clear' opening width of case-
ment windows shall be measured between the stops .

(c) The area and dimension requirements of par .• (b) may be
infiinged 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, .

Register, March, 1997, No. 495
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(e) If a window which is provided as an exit is located below
grade, then an areawa,y shall be provided .. The width of the area-
way shall be at least equal to the width of the exit window. The bot-
tom ofthe areaway shall not be 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
flowing into the areaway from entering the dwelling

•(7) DOORS USED FOR EXITING One of the required exit doors
from a dwelling unit shall be a swing type door at least 3 feet wide
by 6 feet 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• .

(8) INTERIOR CIRCULAT1oN,. All passageway doors or openings
to at least 50% of the bedrooms, at least one full bathroom, and the
common-use areas such as kitchens, dining rooms, living rooms,
basements, garages and family rooms shall be at least 2 feet 8
inches wide or provide a net clear opening of 30 inches and shall
be 6 feet 8 inches high .

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

(10) BA1.CONIES : (a) Balconies shall be made of concrete,
metal or wood which is treated, protected or naturally decay-re-
sistive in accordance with s•. ILHR 21 .10 .

(b) Balconies shall be provided with guardrails in accordance
with s : ILHR 21 .04 (2) .

(c) Balconies which are required for exit purposes shall also
comply with all of the following requuements :

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

(11) SPLIT LEVEL DwE1,I,1rrGS In detelmining the exit xequire-
ment in a split level dwelling, all levels that are to be considered
a single story shall be within 5 feet of each other ..

(12) Two-FAMU.Y DwE1,1,ir•JGS . In a 2-family dwelling, each
dwelling unit shall be provided with exits in compliance with this
section.

Histoiyc Cr. Register, November,1979, No 287, eff: 6-1-80 ; r. and recr. Register,
Februaty, 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), Register, January, 1989, No . 397, eff 2-1-89; am. (3) and
(7),r. and recri (10) and (11), Register, March, 1992, No 435, eff . 4-1-92 ; am . (8),
r. andrecr ; (10) (a), Register,November ; 1995, No . 479,eff.12-1-95 .

ILHR 21 .04 Stairs and elevated areas. Every interior,
and exterior staiis, including tub accesssteps but excluding nome-
quired basementstaus which lead directly to the building extetior,
and stairs leading to attics or crawl spaces, shall conform to the
requirements of this section,

(1) STAIR DETAILS . (a) iv~dth.. Stairs shaii measure at least 36
inches in width, Handrails and associated trim may project no
more than 41%2 inches into the required width at each side of the
staus .

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

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

2 . Within individual stairways, tread widths and riser heights
mayvaty in uniformity by a maximum of 3/16 inch•Vaaziation s

Register ; March, 1997, No. 495

in uniformity may not cause either dimension in subd . 1 , to be
exceeded .

(d) Winders. Winder steps may be used provided the length of
the tread is at least 36 inches and the width of the tread is at least
7 inches measured at a point 12 inches from the narrow end .. The
riser height shall be uniform and may not exceed 8 inches mea-
sured vertically from tread to tread ..

(e) Spiral stairs.• Spiral stairs may be used as exit staus .. 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
natrow. end of the tread. The riser height shall be uniform and may
not exceed 91/2 inches .

(2) HANDRAILS AND GuARDRa,ll .s„ (a) General., Stairs with
more than 3 risers shall be provided with at least one handrail for
the full lengthof the stails• Handrails or guardrails shall be pro-
vided on all, open sides of' stairs consisting of more than 3 risers
and on all open sides of areas that are elevated more than 24 inche s
abv :Jcuieiivvr vrexteiiv r griaue .. Haii di'aiiS aTid guaiuraiiS Saiau

be constructed to prevent the through-passage of a sphere with a
diameter of 6 inches or larger, Handrails and guardrails shall be
designed and constructed to withstand a 200 pound load applied
in any d'uection•• Exterior handrails and guardr•ails shall be
constructed of inetal, decay resistant or pressure-treated wood, or
shall be protected from the weather• .

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

2•, `Clear ance' •. The clearance between a handrail and the wall
surface shall be at least 11/2 inches .

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

4 . `Rojection' .: Handrails and associated trim may project
into the required width of'stairs and landings a maximum of41/2
inches on each side .

5•. `Size and configuration' . Handrails shall be symmetcical
about:the vertical centerline to allow for equal wraparound of the
thumb and fingers .,

a. Handrails with a round or truncated round cross sectional
gripping surf'ace shall have a maximum whole diameter of 2
inches• .

b. Handrails with a rectangular cross sectional gripping sur-
face shall have a maximum perimeter of' 61/4 inches with a maxi-
mum cross sectional dimension of' 27/8 inches .

c.. Handrails with other cross sections shall have a maximum
cross sectional dimension of the gripping surface of 27/8 inches
with a maximum linear gripping surface measurement of 6 1/4
inches and a minimum linear• gripping surface of 4 inches ..

Note: See appendix for futther inforrnation on handrail measurement .

6.• `Continuity'•Handrails shall be continuous for the entire
iengui vf iei`uurS exa.cpt iiii al'ay vilevf u4 ie lviivwiilgi.ases :

a•, A handrail may be discontinuous at an intermediate land-
ing •

b .. A handrail may have newel posts .•
o,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 flaced end, the horizontal offset between the 2 rails is no
more than 12 inches measured from the center of the rails, and
both the upper and lower rails can be reached from the same tread
without taking a step

(c) Guardrails. 1 . `Application' .; All openings between
floors, and open sides of landings, platforms, balconies or, porches
that are more than 24 inches above grade or a floor shall be pro-
tected with guardxails .
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2; `Height' : Guardrails shall be located at least 36 inches
above the flooar:. Measurement shall be taken from the hard struc-
tural suYface beneath any finish material to the top of the rail ..

(3) LANDINGS . (a) Intermediate landings.. A level intermedi-
ate landing shall be provided for any stairs with a height of 12 feet
or more . Intermediate landings shall be 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 shall
be provided at the top and base of every stairs . The landing shall
be at least as wide as the stairs and shall measure at least 3 feet in
the direction of travel ,

(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 thetop or base ofa stairs, regardless of the direction of swing•,
In the following exceptions, stairways to attached garages or
porches are considered interior, sstairs :

i .. A ianding is not required between the door, and the top of
interiot stairs if the door does not swing over the staixs.

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

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

4,, The exterior landing, platform or sidewalk at an exterior
doorway shall be located a maximum of 8 inches below the inte-
xior floor elevation . Thelanding, 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 Register,
February, 1985,No.. 350, eff. 3-1-85 ; am. (intro .), r. and recr. (1) (c), ienum. (3) (f)
to ILHR 21 .042, Register, January, 1989, No. 397, eff. 2-1-89,-r. and recr. (intto.:) and
(3) (c), am. (1) (a), (2) (a) and (c) 2, and (3) (a), cr . (2) (c) 6 ., March, 1992, No . 435,
eff . 4-1-92; r and recr:, Register, November, 1995, No 479, eff, 12-1-95 ; am. (1)
(c)1, . and (d), renum. (2) (intro.)to (b) to be (2) (a) to (c) and am., (a), r: (2) (b) (intro.),
Register; February, 1997, No.~ 494, eff . 3-1-97 ; reprinted to restore dropped copy,
Register, March, 1997, No . 495.

ILHR 21 .042 Ladders. Ladders which are used as part of'
a required exit shall conform to this section:

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

(2) TREAD OR RUNGS, (a) Minimum tread requirements shall
be specified in Table 21 .•042 Treads less than 9 inches in width
shall have open risers.• All treads shall be uniform in dimension•.

TABLE 21 ..042

Pitch of Ladder
Angle to Horizontal Maximum rise Minimum Tread

(degYees) '(inches) (inches)

41, .6 to 48 ..4 8 9

greater than 48..4 to 55 0 9 8

greatet than 550 to 61.4 10 7

gieater than 614 to 67.4 11 6

geatet than 674 to 71.6 12 5

greatex than 71.,6 to 759 12 4

greater than 75.9 to 805 12 3

greater than 80.5 to 90 12 2

(b) Rungs may only be used for ladders with a pitch range of
750 to 90°.. Rungs shall be at least 1 inch indiameterf•or metal lad-
ders and 11/2 inch for wood ladders . All rungs shall be uniform in
dimension

(3) RISERS, Risers shall be uniform in height and shall con-
form with Table 21 .042

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

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

ILHR 21 .05

(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 xails 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 11/2 inches .

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

(6) CLEAxA1vCES, . (a) The ladder shall have a minimum clear-
ance of at least 15 inches on either side of the center• of• the tread

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

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

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

History : Renum.fromII,HR21 .04(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 :

ILHR 21 .045 Ramps . Every exteriox or interior ramp
whichleads to or from a required exit shall comply with the
requirements of'this section .

(1) SLOrE Ramps shall not have a gradient greater than I 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) SuxFACE ANn win'rll. Ramps shall have a slip resistant sur-
face and shall have a minimum width of 36 inches measured
between handiails

~ (3) HANDxnils,: Handrails shall be provided on all open side s
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 :1 2
or, one foot rise in 12 feet of xun and which overcome a change in
elevation of more than 24 inches, shall be provided with handrails
on both sides .

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

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

(d) The cleal space between the handrail and any adjoining
wall shall be at least 11/2 inches .

(4) LANDIxGS . 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, JantlaYy, 1987, iv0„ 397, ei ., 2-1-87; am (3) 15ntY0 .), accg7S-
teY, March, 1992, No 435, eff . 4-1-92; am.,%(3) (c), Register, November, 1995, No .
479, ;eff 12-1-95

ILHR 21 .05 Light and ventilation. (1) NATURAL t,lGxr
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 circum-
stances :

(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 adjoining
areas through glazed openings, louvers or other approved meth-
ods. Door openings into adjoining areas may not be used to satisfy
this requirement .
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(2) VENTTLATION. (a) Natural ventilation•. Natural ventilation
shall be provided to all habitable rooms by means of openable
doors, skylights or windows, The net area of the openable doors,
skylights or windows shall be at least 3 ..5% of the net floor area
of the room. Balanced mechanical ventilation may be provided in
lieu of openable exterior doors, skylights or windows provided the
system is capable of providing at least one air change per hour of
fresh outside air while the room is occupied ., Infiltration may not
be considered as make-up air for balancing purposes .

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

(3) A'1TIC vENTILAr1oN . . 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

~, ~~L lrt ~ fromiiuui crawl.iorganic material and topsoil Siiau ve removed ~space
floors ptior to the placement of the vapor retarder .

(5) SAFSiY GLASS Glass in all interior and exterior doox s, slid-
ing 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. 28 7, eff, 6-1-80; r. and recr . (1) and
(2), Register, February, 1985, No . 350, eff, 3-1-85 ; r„ and recr. (3) and (4), Register,
July, 1986, No. 367, eff. 1-1-87; am . (4), Register, January, 1989, No. 397, eff.
2-1-89; am. (2) (a), (4) and (5), Register, March, 1992, No ; 435, eff , 4-1-92 ; am . (2)
(a), Register, November,1995, No . 479, eff . 12-1-95 ,

ILHR 21 .06 Ceiling,height. All habitable rooms, kitch-
ens, hallways, bathrooms and corridors shall have a ceiling height
of at least 7 feet . Habitable rooms may have ceiling heights of less
than 7 feet provided at least 50% of the room's floor area has a ceil-
ing height of at least 7 feet.. Beams and girders or other projections
shall not project more than 8 inches below the required ceiling
height.

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

ILHR 21 .07 Att ic and crawl space access. (1) Arrlc„
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 bot-
tom of the xafter, or top truss chord framing shall be provided with
an access opening of at least 14 by 24 inches, accessible from
inside the structure .,

(2) CRAWL SPACES, Crawl spaces with 18 inches of clearance
or more between the crawl spacefloor and the underside of the
house floor' joistframing shall be provided with an access opening
of at least 14 by 24 inches.

Note: Access to plumbing or electrical systems may be required under chs Comm
81-86, Plumbing Code or ch. Comm 16, Electrical Code, Volume 2 .

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

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

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

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

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

(1 fn) EQUIVALENT FIRESTOPPING REQUIREMENT'S FOR ENVELOPE

DwELLINGS .. Firestopping for, envelope-type dwellings shall com-
ply with this subsection ;
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(a) Vertical walls which form any air passageway shall be lined
with gypsum wallboard or other material to provide a 15 minute
thermal barrier.

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

Note: Also see s . ILHR 2308 (10), Air Passageways of Envelope Dwellings .
(2) F7RESrOPPING 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 waferboac'd may be used in place of pl,ywood . Gypsum
wallboard or other noncombustible material may also be used for
fir'estopping . Noncombustible mineral-based insulation may be
used where the least dimension of the opening to be firestopped
does nnt exceed 4 inches ..

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

(3) DRAFTSTOPPING LoCAZ1oNS . Draftstopping shall be pro.
vided in the following locations :

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

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

(4) DRAFrsroPPING MATERIAL3 . Draftstopping shall not be
less than 1/2-inch gypsum board, 3/g-inch plywood or other
approved noncombustible materials. Noncombustible mineral-
based insulation may be used where the least dimension of the
opening to be dcaftstopped does not exceed 4 inches .. Metallic fire-
stops shall be used for metal vents and chimneys.

(5) FIRE SEPARATION. Garage space and accessory buildings

shall be separated from the dwell ing unit in accordance wi th Table
21 .08 and the following requirements:

TABLE 21 .08

Perpendicular Distance from Dwelling
Wa ll to the Closest Garage Wall or
Accessory Building Wall Fire-rated Construction

0 to 5 feet 3/4-hour

5 to 10 feet with windows in either wall 3/4-hou r

5 to 10 feet without windows in either wall No requirements

10 feet or more No requirement s

(a) The garage shall be separated from habitable and nonhabit-
able areas of the dwelling unit, as well as attics and soffit areas• .
The vertical separation shall extend from the top of the concrete
or masonx,y foundation to the underside of the roof sheathing or to
fire-rated ceiling construction .. The fire-rated construction shall
conform with Table 21 .08 .

1 . Exception., Gypsum drywall on the garage side may be
untaped provided at least 5/8-inch firecode drywall is used on the
garage side and all edges are tightly fitted• .

2. Exception .. Gypsum dxywall on the gar'age side may be
untaped provided at least 1/2-inch di,ywall is used on both sides of
the wall sepax'ating the garage and the dwelling and all edges are
tightly fitted .

3 . Exception. Twolayers of 1/2-inch drywall on the gar•age
side may, be untaped where no drywall is installed on the interior•
provided all edges are tightly fitted .

(b) Beams, columns and bearing walls that are exposed to the
gatage and which provide support for separ'ated spaces shall be

~
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protected by one of the methods specified in par . (a) 1 .. to 3 . or
other minimum 45-minute fire-resistive rated protection ..

(c) The door and frame assembly between the garage and the
dwelling unit shall have a minimum fire rating of 20 minutes .. A
13/4-inch solid core wood or insulated metal door may be installed
with a pair of 11i2-inch steel hinges in a 1-inch minimum thick
solid wood frame with a 1/2-inch thick door stop.

Note: See s, II.HR 82.34 (4) (b), Uniform Plumbing Code, for floor drain require-
ments .

(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 ordoor• of the opening
shall be permanently installed with hardware which will maintain
it in the closed position when not in use „

(6) L1vuvG UNIT SEPARATION (a) General• In 2-family dwell-
ings, living units shall be separated from each other, from com-
mon use areas, from shared attics, and from exit access corridors .

(b) Doors .. Any door installed in the living unit separation
shall :

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

2. Consist of a minimum 13/4-inch solid core wood or insu-
lated metal door installed with 11/2-inch steel hinges in a 1-inch
thick solid wood frame with a 1/2-inch thick door stop..

(c) Walls.. Walls in the living unit separation shall be protected
by not less than one la•yer of 5/8-inch Type X gypsum wallboard
or equivalent on each side of the wall with tightly fitted joints .

(d) Floors and ceilings• A frreprotective membrane of one
layer of 5/8-inch Type X gypsum wallboard with tightly fitted
joints shall be provided on the ceiling beneath the floor construc-
tion that provides the separation• •

(e) Wall penetrations 1 . . `Ducts' . All heating and ventilating
ducts which penetrate therequued living unit separation shall be
protected by a 11/2-hour rated fire damper• The fire dampermay
be omitted in the following cases :

a. The 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-penetca-

tions by electrical or plumbing components shall be firmly packed
with noncombustible materials or shall be protected with a listed

through-penetration fuestop system with a rating of'at least one
hour

, History: Cr. Register, November,l979, No. 287, eff. 6-1-80; r. and recr Register,
February, 1985, No. 350, eff. 3-1-85 ; cr (im), 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 Smokedeteetors. (1) Listed and labeled
smoke detectors shall be installed and maintained in accordance
with ss.101 .645 (3) and 101 .745 (4), Stats., and the specifications
of ur2 rraTiufai:~iZrS i~f ure deteitvrS in each dweiiing uirit the iru-
tial construction of which was commenced on or after the effec-
tive date of .this code, June 1, 1980

Note: Section 50 .035 (2), Stats , requires the installation of a complete low volt-
age, interconnected or radio-transmitting smoke detection system in all community-
based residential facilities including those having 8 or fewer bed s

Note : Section101 .645(3),Stats .,requirestheowner-ofadwellingtoinstall afunc-
tional smoke detector in the basement of the dwelling and on each floor level except
the attic orstorage area of each dwelling unit: The occupant of such a dwelling unit
shall maintain any smoke detector in that unit, except that if any occupant who is not
the owner, or any state, county, city, village or town officer, agent or employe chaazged
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 ;o make that smoke detector functional

Noted Section 101 .745 (4), Stats., requires the manufacturer of a manufactured
building to install a functionalsmoke detector in the basement of the dwelling and
on each floor level except the attic or storage area of each dwelling unit .

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

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

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

History: Cr. Register, November, 19 79, No . 287, eff, 6-1-80; r, andrecr: Register,
February, 1985, No. 350, eff. 3-1-85 ; r . and recr Register, April, 1990, No. 412, eff.
5-1-90 ; renum . to be (1),cr. (2) and (3), Register, March, 1992, No . 435, eff. 4--l-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)` GENERAr.. Except as provided in sub., (2), wood used in the
following locations shall be either pressure treated with preserva-
tive or be a naturally durable, decay resistant species of lumber .
Wood that is not pressure treated with preservative shall be pro-
tected against termites unless naturally termite resistant .

(a) Wood floor •joists that span directly above and within 18
inches of earth or wood guders 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 masonr•y or concrete walls
and having clearances of less than 1/2 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 base-

ments and garages ; and
(g) Wood columns in direct contact with masonry, concrete or

earth unless supported by a structural pedestal or plinth block at
least 3 inches above the floor,

(2) ExcEPT1oN; Wood used in basements as furring or finish
material or in nonbearing:walls need not comply with this section•

(3) IDFNTIF1cnT1oN . (a) All pressure-treated wood'and ply-
wood shall be identified by a quality mark or certificate of inspec-
tion of_an approved inspection agency which maintains continued
supervision, testing and inspection over the quality of the product
in accordance with the adopted standards of the American Wood
Preservers Association.

(b)` Pressure-treated wood used below grade in foundations
shall be labeled to show confoimance with AWPA C-22 "Lumber
andPlywood for Permanent Wood Foundations - Preservative
Treatment by Pressure Processes" and labeled by an inspection
agency accredited by the American Lumber Standards Commit-
tee

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

History: Cn Register,November;1979, No . 287, eff 6-1-80 ; r, andrecr Register,
February, 1985, No. 350, eff 3-1-85; am. (1) (b) and (3), Register, .lanuaty, 1989,
No, 397, eff. 2-1-89; r. and iecii (1) (intro .) and (b), am . (1) (f), renum (3) (intro.)
to be (3) (a), Cr, . (3) (b), Register, March, 1992, No . 435, eff 4-1-92; ani,: (1) (a), (b),
(3), cr . (1) (g), Register, November, 1995,No479, eff 12-1-95

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

Note: The department will accept foam plastic insulation tested in accordance
with ASTM E-84,
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(1) TI-IERMAL BARRIERS . Foam plastic insulation shall be pro-

tected in accordance with this subsection : One half=inch gypsum
wallboard, 19/32-inch plywood, oriented strand board, particle
board or waferboard, or nominal one-inch tongue and groove or
lap-jointed sawn lumber are acceptable as 15-minute thermal
barrier materials, .

(a) Walls and ceilings, Foam plastic insulation may be used
within the stud space of a wood frame wall, or on the inside surface
of a wall or ceiling if the foam plastic insulation is fully protected
by a 15-minute thermal bairiei' ..

(b) Masonry or concrete components . Foam plastics may be
used within the cavity of a masom,y wall, in cores of masonry
units, or under, a masonry or concrete floor system where the inte-
Iiox• of the dwelling is separated from the foam plastic insulation
by a minimum one-inchthickness of masomy or concrete or other
approved 15-minute thermal barrier materials .

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

(d) Doors,. Foamplastic insulation having a flame-spread rat-
ing of 75 orless 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 sheetmetaL: Overhead garage doors using foam
plastic insulation do not require a thermal barrier or metal cover-
ing .

(2) SPECIFIC APPROVAL„ Foam plastic insulation not meeting
the requirements of this section may be approved by the depart-
ment as specified under s. ILHR 20• .18 .• Approval will be based
upon diversified tests which evaluate materials or assemblies r'ep-
resentative of actual end use applications .

Note : Approved diversified tests may include ASTM E-84 (tunnel test), ASTM
E-119 fue test, full-scale cornertest, enclosedroom cocnertest and ignition tempera-
ture test ,

History : Cr. Register, November,1979, No . 287, eff . 6-1-80 ; am . (1) (b), Regis-
ter, January, 1989, No.. 397, eff. 2-1-89 ; r, and recr (1)(intro), am,(1) (a), renum.
(1) (b) and (c) to be (1) (c) and (d) and am. (1) (c), cr, (1) (b), Register, Mateh, 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 : CrRegister, November, 1979, No . 287, eff: 6-1-80.,

ILHR 21 .125 Erosion control procedures. (1) PER-
FORMANCE STANDARDS„ (a) General•, Perimeter erosion control
measures shall be placed within 24 hours after beginning the exca-
vating . Erosion control measures shall be placed along down-
slope areas and along sideslope areas as required to prevent or
reduce erosion where erosion during construction will result in a
loss of soil to waters ofthe 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
practices may be utilized to satisf ;y the requirements of this sec-
tion . When the disturbed area is . stabilized, the erosion control
measures may be remove d

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

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

Note : It is notthe intent ofpar . (c) torequire a g avel access roadway where natur al
conditions, such as sandy soils or solidly frozen soil, already provide non-tracking
access ,

(d) Sediment cleanup, Off-site sediment deposition occurring
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 sedi-
ment deposition occurring as a Iesult of construction activities
shall be cleaned up at the end of' the work day.

(e) Public sewer inlet protection .. Downslope, on-site public
sewer inlets shall be protected with erosioncontrol procedures .

(f) Building material waste disposal• All building material
waste shall be properl,y managed and disposed of to prevent pol-
lutants and debris from being carried off the site by Iunoff, .

Note: For proper disposal of flammable, combustible and hazardous liquids, con-
tact the local fire depaitment.

(2) BEsI MANAGEMEN'r PRACTYCES, (a) General. Appropriate
best management practices, as defined in s .• ILHR 20 .07 (8m) or
specified in chapter 3, Wisconsin Construction Site Best l:ianage-
ment Practices Handbook, published by the department of natural
resources, may be selected, installed, maintained and remain in
place until the site is stabilized to meet theperf'ormance standards
specified in sub•. (1).

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

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

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

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

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

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

History : Cr. Registet; September, 1992, No.441, eff ,12-1-92 ; am• (1) (b), Regis-
ter, Novembet; 1995, No. 479, eff. 12-1-95 ; am . (1) (a), renum . (1) (b) to (e) to be
(1) (c) to (t) and am . (c), cr. (1)(b), Register, February, 1997, No. 494, eff. 3-1-97.

ILHR 21 .13 Excavations adjacent to adjoining prop-
erty. (1) NoTICE. Any person making or causing an excavation
which may affect the lateral soil support of' adjoining property or
buildings shall provide at least 30 days written notice to all ownei's
of adjoining buildings of the intention to excavate• . The notice
shall state that adjoining buildings may require permanent protec-
tion .: :

(a) E.xception:~ The 30-day time limit for written notification
may be waived if such waiver is signed by the owner(s) uf the
adjoining pioperties•.

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION
ExTENSioNS, (a) Excavations less than 12 feet in depth . If' the
excavation is made to a depth of' 12 feet or less below giade, the
person making or causing the excavation shall not be responsible
for any necessalyunderpinning or extension of the foundations of
any adjoining buildings .

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

~~
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a depth of 12 feet below grade . The person making or causing the
excavation shall be responsible for any underpinning or extension
of foundations below the depth of 12 feet below grade

.History; Cr. Registei, November, 19 79, No, 287, eff 6-1-80.

ILHR 21 .14 Excavations for footings and founda-
tions. (1) $XCAVAITONS BELOW FOOTINGS AND F'OUNDATTONS . No
excavation shall be made below the footing and foundation unless
provisions are taken to prevent the collapse of the footing or
foundation.

(2) ExsAVAT1oNS FOR Fooz'1NGS . All footings shall be located
on undisturbed or compacted soil, free of organic material, unless
the footings are reinforced to bridge poor soil conditions ..

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

Subchapter IV -Footings

ILHR 21 .15 , Footings . The dwelling shall be supported on
a structural system designed to transmit and safely distribute the
loads to the soil . fihe loads for determining the footing size shall
include the weight of'the live load, roof, walls, floors, pier or col-
umn, plus the weight of the structural system and the soil over the
f'ooting Footings shall be sized to not exceed the allowable mate-
rial stresses• : The bearing area,shall be at least equal to the area
required to transfer the loads to the supporting soil without
exceeding the bearing values of the soil.

(1)S1zB AND rYPE . Unless designed by structural analysis,
umeinforced concrete footings shall comply with the following
requirements :

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

Note: Unstable soil includes soils which are unable to support themselve s

(b) Columnor pierfooting. The minimum width and length
of column or pier footings shall measure at least 2 feet by 2 f'eet .
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 perrnit The minimum width
shall be at least 8 inches nominal.

(d) Chimney and fareplace footings .. Footing for chimneys or
fireplaces shall extend at least 4 inches on each side of the chim-
ney or fireplace The minimum depth shall measure at least 12
inchesnominal.

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

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

(2) So11rBEAR1NG cAPACrlx No footing or, ffoundation shall be
placed on soil with a beacing capacity of less than 2,000 pounds
per, ssquare footunless the footing or foundation has been designed
through structural analysis The soil-bearing values of' common
soils may be determined through soil identif'ication.

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

Type of soil PSF

1 . Wet, soft clay; very loose silt ; silty clay 2,000

2 . Loose, fine sand ; medium clay; loose sandy clay soils . .,, 2,000

3. Stiff' clay; firm inorganic silt 3,000

4, Medium (firm) sand; loose sandy gravel; firm sandy clay soils ;
hard dty clay 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 directly
under a footing or foundation overlies a layer of soil having a
smaller allowable bearing value, the smaller soil-bearing value
shall be used.

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

Note: ine decomposition of organic material in iand"nll sites estabusined fbr the
disposal of organic wastes may produce odorous, toxic and explosive concentrations
of gas which may seep into buildings through storm sewers and similar underground
utilitiesunless provisions are taken to release the gases to the atmosphere .

History: Cr . Register, November, 1979, No 287, eff . 6-1-80 ; am . (1) (a), Regis-
ter, January, 1989, No.. 397, eff. 2-1-89; cr. (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) GENERAI, 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 grademeasured adjacent to the footing or founda-
tion . Footings shall not be placed over frozen material ..

(2) ExCEPT1oNS (a) Floating slabs constructed on grade need
not be installed below the minimum frost penetration line pro-
vided measures have been taken to prevent frost forces from dam-
aging the structur e

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

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

(d) Footings or foundations may bear, directly on rock located
less than 48 inches below grade„ Prior. to placement, the rock shall
be cleaned of all earth . All clay in the crevices of the rock shall be
removed to the level of ffost penetration or 1-1/2 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 build-
ing:

(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 exempt from
the requirements of sub :. (1) .

History : Cr. Register, November, 19 79, No, 287, eff . 6-=1-80; am . (intro ), Regis-
ter, Februaazy,1985, No 350, eff, 3-1-85; renum„ (intro.) and(1) to be (1) and (2) and
am . (2) (d), cr. (2)(e),Register, :Tanuary,1989, No. 397, eff 2-1-89; am. (1), Register,
Novembei, 1995, No 479, eff', 12-1-95 .

ILHR21 .17 Draintiles .'(1)WHEREREQU1xEDDraintiles
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 ohs : ILHR 20 to 25 may determine
the soil types, natural andseasonal groundwater levels for which
drain tile is required.

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

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
1/8-inch openjoints . 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 inches 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 3/8-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 foot-
ing 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 f'ooting•tiles to, . .
the sump pit shali be iaid at a grade of not iess than •78 mch per foot
leading to the sump pit• The remaining drain tiles or pipe shall be
level or graded downward to the line which leads to the sump .

(3) DRAIN TILE D1scHARGE, I5L•ain tiles shall be connected to
a sump pit . The sump shall discharge to natural grade or be
equipped with a pump to discharge water away from the dwelling
via surface drainage channels.

(a) Sumps; 1 . Construction and installation. The sump 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 suffi-
cient strength for anticipated loads . The sump shall have a solid
bottom.;

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

3 . Size., The size of each cleat• water sump shall be as recom-
mended by the sump pump manufacttuer, but may not be smaller
than 16 inches in diameter at the top, 14 inches in diameter at the
bottom and22 inches indepth• .

(b) Sump pump systems•, 1 . Pump size:, The pump shall have
a capacity appropriatefor 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 watex, groundwater and clear water wastes shall be dis-
charged 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 natuxal
resources Combined private sanitary-storm sewer systems shall
be approved by the department.

(b) Other disposal methods, 1• : Where no storm sewer system
or combined sanitary-storm sewer, system is available or adequate
to receive the anticipated load, the storm water; surface water,
g-.vu:.d'v`r'ater and clear water wastes shall be discharged in accor-
dance with local governmental requirements .

2. Where approved .by the local governmental authority,
storm water; surf'ace water, groundwater and clear• water wastes of
the properties of'one- and 2-family dwellings ma,y .be discharged
onto flat areas, such as streets or lawns, so long as the water flows
away from the buildings and does notcreate 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 fox• stoxm water or clear water wastes
may notconnect to any part of the sanitary drain system .•

b~, Where a combined sanitaxy-storm sewer• system is avail-
able, storm water wastes, clear water wastes and sanitary wastes
may not be combined until discharging to the building sewer.
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2. Storm water wastes and clear water wastes may not be com-
bined 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 sof'tenershall
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 build-
ing are discharged .

Note : Subsections (3) (a) and (4) are excerpts from the state uniform plumbing
code, s Comm 8236 .

(5) OTHER sYS'rElvlS . Other• equivalent engineered foundation
drainage systems may be submitted to the department for review
and approval .,

History : Cr. Register, November,1979, No. 287, eff. 6-1-80; r. andrecr„ Register,
February, 1985, No ., 350, eff , 3-1-85 ; r, and recr. (3) (a) 3 . and (4), Register, May,
1988, No. 389, eff. 6-1-88 ; am,, (2) (f), Register, January,1989, No . 397, eff, 2-1-89 ;
r. and recr, (4) (c) 3., Register, August, 1991, No. 428, eff . 9-1-9 1 ; cr (5), Register,
March, 1992, No, 435, eff . 4-1-92:

Subchapter V -Foundations

ILHR 21 .18 Foundations. (1) GENERAL . (a) Design.
Foundation walls shall be designed and constructed to support the
vertical loads of the dwelling, lateral soil pressure, and other, loads
without exceeding the allowable stresses of the materials ofwhich
the foundations are constructed .

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

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

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

b. S,ystem design through structural anal,ysis •
c•• Structural,steel anchor bolts, a minimum of 1/2 inch in

diameter, embedded at least 7 inches into concrete or groute d

masonYy The bolts shall be located within 18 inches of' wall cor-
ners and shall have a maximum spacing of 72 inches .,

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

(2), CONCRETE FOUNDATION WALLS, . Unless designed through
structural analysis, the minimum thickness of'concretc 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 .

TABLE21 .,18-A
CONCRETE WALL THICKNESSES

Maximum Height of
Unbalanced Filll for
Material of Wall Being

Nominal Thickness Snpported
Type of Concrete (inches) (Wood frame- feet)

3000 psi
iJn,pinfoaj'ed concrete 8 8

10 9

122 10

14 11.5

lUnbalanced fill is the difference in elevation between the outside grade and th e
basement floor.

2The 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 concrete with a
minimum compressive value of' 6,000 psi at 28 days

(3) MASONRY FourrnATtori wALZS, Unless designed through
structural analysis, the masonry foundation walls shall be
constructed in accordance with the following requirements :

(a) Unreinforced masonry wall; thickness. The minimum
thickness of unreinforced masonry foundation walls shall be
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determined by Table 21 .• 18-B, but in no case shall the thickness TABLE 21 ..18-B
be less than the thickness Of' the wall it SuppOitS •

(b) Reinforced masonry wall; thickrtess . Reinforced masom,y
MA XIMUM DEPTH

THI CKNESSES
BELOW GRADE* (HEIGHT OF FILL) AN D

FOR VARIOUS CONCRETE MASONRY
walls shall be Teiriforced in accordance with the r'equiTementS of FOUNDATION WALLS WITHOUT PILASTERS
Tables 21„18-C or 21•18-D . In partially reinforced masonry MaximumnepthselowGrade ,
walls, vertical reinfoicement shall be provided on each side of' any feet, when Walls Support :
opening and at intervals indicated in Table 21 .18-D, . Wall Construction

(c) Wall design . The depth below grade, wall height, and pilas- Nominal Thickness, Masonry, or Masonry
ter or reinforcement spacing may exceed the maximum values in ., and Type of Unit Frame Construction Veneer Construction

indicated in Tables 21 •• 18-B, -C or -D if the design is based on Hollow Load-Bearing :
engineering analysis . 8" 5' (6') 6'

(d) Subsurface drainage . Subsurface drainage shall be pro- 10" 6' (7') 7'
vided if'required by s . ILHR 21 .17,. „ , ,12 7 7

Solid Load-Bearing :
8° 5 . (7~ 7 '

1v 6 . ( 7~ 7'

12" 7' 7'

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

TABLE 21,18-C
MAXIMUM DEPTH BELOW GRADE (HEIGHT OF FILL) FOR CONCRETE MASONRY FOUNDATION WALLS WITH PILASTER S

Nominal Wall Ty pe of Masonry Type of 141111 Minimum Nominal Maximum Pilaster Maximum Height Maximum Wal l
Thickness (inches) (Load Bearing) Pilastecy width x Spacing o.c . (feet) of Fiil3 (feet) Height4 (feet)

depth (inches)

8 Hollow Granular 16 x 12 20 65 7 5

8 Hollow Other
16 x 12 10 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 Granulaaz 16 x 14 18 8 .0 8 0

10 Hollow Othe1' .16 x 14 15 7 .0 8 0

10 Solid Granular
16 x 14 30 80 8 .0

10 Solid Other 16 x 14 22 70 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 8.0 8 .0

12 Solid Other 16 x 16 30 8.0 8 .0

1Gtanulat fill is s and, sand and gravelor washed gravel . See "Other" for all other fill types or soils which are not well drained

ZAll cells of hollow units used to construct pilasters shall be filled with grout

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

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

MAXIMUM DEPTH BELOW GRADE FOR PARTIALLY REINFORCED MASONRY WALLS

24

Total Maximum Wall Minimum Reinforcement
Wall Construction Nominal Heightl Size and Maximum Spacing Maximum Depth Below Grade2
Thickness and Type o f Unit (feet - inches) Center to Center, ( feet - inches) for Fill Type3

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 baazs @ 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

814 #7 bars @ 8 ft . 8-0 7-6

8-4 #8 baazs @ 8 ft 8-4 8 -0

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

Load Bea¢irig 8-4 #5 bar's @ 8 ii. 7-6 6-6

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

8-4 # 7 bar s @ 8 ft. 8- 4 8-0

1The height of the wall equals the clear height between floors providing lateral support .

2Deptbbelow grade equals the vertical distance between the finished exterior grade and the basement floor or inside grade

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

(e)Dampproofing .1 . Masonry foundation walls of basements ILHR 21 .20 Concrete floors . When concrete floors are
shall be dampproofed by applying to the exterior surfaces a con- provided, the thickness of the concrete shall measure at least 3
tinuous coating, from footing to finished grade, of one of the foi- inches . In clay soils, a 4-inch thick base course shall be placed in
lowing: the subgrade consisting of clean graded sand, gravel or crushe d

a . Portland cement and sand coat mortar, at least 3/8-inch stone . The base course may be omitted in sand and gravel soils .

thick; History: Cr. Register; November, 19 79, No . 287, eff' 6-1-80; am. Register, .Janu-

b . Type M mortar, at least 3/8-inch thick;
c,. Structural surface bonding material, at least 1/4-inch thick;

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

(4) WOOD FouNDArIONS, Wood foundations shall be designed
and constructed in accordance with "The Permanent Wood
Foundation System, Basic Requirements, Technical Report No

•7", as adopted under s., 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) Exc•eption• . Section 3 .3.1 . Fasteners.. Fasteners shall be of
silicon bronze, copper or stainless steel types 304 or 316 .

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

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

History : Cr. Register, November, 1979, No„ 287, eff. 6-1-80; am . (3) (intro), Reg-
ister, February, 1985, No. 350, eff. 3-1-85 ; Cr (2) (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. (intco .), (2) (b), (3) (b) and Table 2118-D, Cr Table 21 .18, r. (2) (c),
renum . (2) (d) and (e) to be (2) (c) and (d), Register, March, 1992, No . 435, eff
4-1-92 ; renum . (1) to (3) to be (2) to (4), and am(3) (b), (4) (intro .) and (b), Table
21 .18-A, x . (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 all dead
loads plus the minimum unit live loads as set forth in s., ILHR
21 ..02, The live loads shall be applied to act vertically and uni-
farmly to each square foot of horizontal floor area .. Basements
shall be provided with wood or concrete or similar type floors that
comply with s .. ILHR 21 .20 or 21••205„

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

aazy, 1989, No. 397, eff, 2-1-89.

ILHR 21.203 Garage floors. (1) MATERLaIS . Garage
floors shall be constructed of concrete or other noncombustible
materials which are impermeable to petroleum products . Slab-
on-giade concrete garage floors shall be at least 4 inches thick and
placed over at least 4 inches of granular fill .•

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

(2) CoNFJGUttAr1oN., The floor shall slope toward the main
exterior garage opening or toward an interior drain ..

Note: See s,. Comm 82„34 (4) (b) for floor drain requirements .
History: Cr . Register, 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 prohib-
ited by ordinance by the municipality exercisingjurisdiction in
accordance with s.• ILHR 20 .•20. The floor, shall confoiin to the
standards specified in s . ILHR 20• .24 (4) ..

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

ILHR 21 .21 Precast concrete floors . Precast concrete
floors shall be designed through structural analysis, or load tables
furnished by the precast product fabricator may be used, provided
the load tables were developed using structural analysis or load
testing••

History: Cr. Register, November, 1979, No. 28 7, eff. 6-1-80; r, and recr . Register,
March, 1992, No 435, eff4-1-92 .

ILHR 21 .22 Wood frame floors . Unless designed
through structural analysis, wood frame floors shall comply with
the following requirements :

(1) Fr.ooR JolsTS . Wood floor joists shall comply with the
requirements of s . ILHR 21 .02 (3) (a). The minimum live loads
shall be determined from s . ILHR 21 .02. Where sill plates ate pro-
vided, the sill plates shall be fastened to the foundation . Double
floor joists shall be provided underneath all beaazing walls which
are parallel to the floorjoists ..

i

Register, March, 199 7, 'No. 495



25 DEPARTMENT OF COMMERCE ILHR 21 .22

('I 117) FLOOR JOISPS RESTING ON MASONRY WALLS On masOIII'y
walls the floor joists shall rest upon a martar filled cole concrete
block or a solid top concrete block or a sill plate. The dimensions
of' the sill plate shall not be less then 2 inches by 6 inches . The mor-
tar' used shall be determined as in s. ILHR 21 .26 (3).,

(2) FLOOR TRUSSES Metal plate connected wood floor• trusses
shall be designed in accordance with the Design Specifications for,
Metal Plate Connected Parallel Chord Wood Trusses and the
National Design 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 col-
umn . Adjoining ends shall be fastened to each other to tr an sfer
horizontal loads across the joint. Beams shall also be fastened to
th e posts with framing anchors, angle clips, or equivalent .,

(b) Where intermediate beams are used, they shall rest on top
Of the g deI's ; OI' shall be suppolt.ed by ledge:s or blocks fastened
to the sides of th e girders ; or they may be supported by approved
metal h angers into which th e ends of th e beams shall be fitted .

(4) BEARING The minimum bearing for wood joists shall be
at least 11/2-inches on wood or metal and at least 3 inches on
masomy or concrete . Wood beams an d girders shall have at least
3 inches of bearing.. Floar• joists framing over beams fromopposite
sides shall ei ther 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 toge ther by ties, straps
or plates .Tail ends of floor joists shall not go beyond the beam by
more than 8 inches, .

(5) NoI'CxuvG AND BORING . Notching and boring of'beams or
girders is prohibited unless determined through structural analy-
sis .

(a) Notching of floor joists .. 1 ., Notches located in th e top or
bottom of floor joists shall not have a depth exceeding 1/6 the

depth of the joist, shall not have a length exceeding 1/3 the joist
depth nor be located in the middle 1/3 of the span of the joist .

2 . Where floor joists are notched on the ends, the notch shall
not exceed 1/4 the depth of the joist . Notches over' supports may
extend the full bearing width of the support .

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

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

(6) OVERHANG OF FLOORS. (a) Unless designed through struc-
tural 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„ Headers which span
more than 6 feet shall have the ends supported by joist hangers or
framing anchors, unless the ends are supported on a partition or
beam.. Tail joists (joists which frame into headers) more than 8 feet
long shall be supported on metal framing anchors or on ledger
strips of at least 2 inches by 2 inches nominal „

Register, March, 1997, No, 495
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TABLE 21 .22-A 1
MINIMUM SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Floor Only Roof/Ceiling and One Floor Roof/Ceiling+ One Floor/Ceiling + One Floo r
Column Wood Beamsl A 36 Steel Wood Beamsl,3 (in ., nominal) A 36 Steel Beams2 Wood Beamst ,3 (in. nominal) A 36 Steel Beams2Spacing ( in., nominal) Beams2 Zone 2 Zone 1 Zone 2 Zone I Zone 2

,

Zone I Zone2 Zone 124 ft. wide houso :
8 ft. 8x8 - 8x10 lOx10 - - 8xl2 I0x12 - -

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

6x14 8x14 W6xl2 W8x10 8xl6 8x16 W8xl5 W 8x1 5
12ft . 8x12 - 12x12 10x14 W 12x10 M 12x11 .8 14xi4 14x14 W 12x16 W 12x1 6

10x14 8xl6 W 10x1l .5 W 8x15 10x16 12x16 WlOxl7 W 8x2 1
15 ft . 12x12 - - - W 12x16 W 12x16 - - W 12x22 W i4x2 2

- - W 1ox17 W 6x25 W 8x28 W 80 1
26 ft . wide house :

8 ft . 6x10 - lOx10 10x10 - - 10x12 10x12 - -
6x12 8xl2 - - 8x14 8x14 - -

lOft. 10x10 - lOxl2 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11 .8 W 12x14
8x14 8x14 W 8x10 W 8x13 8xl6 8x16 W 8x15 W 8x1 7

12 ft . 8xl2 - lOxl4 10x14 M 12x11 .8 M 12x11 .8 14x14 12x16 W 12x16 W 10x1 9
8x16 8x16 W 8x15 W 6x20 12x16 1Ox18 W 8x21 W 8x24

15 ft . lOxl4 - - - W 12x16 W 10x19 - - W 14x22 W 14x22 .~v
- - W 8x21 W 8x24 - - W 8x31 W 805

28 ft . wide house :

8 ft . 6x10 - lOx10 8x12 - - 10x12 l0x12 - -
8x12 4x16 - - 8x14 8x14 - - l?1

lOft . lOxlO M 100.5 10x12 12x12 M 12x10 W lOx12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15 012 0 . lOxl2 M 10x9 10x14 12x14 M 12x11 .8 W 12x14 12x16 12x16 W 10x19 M 14x18 'I?
W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x18 W 8x24 W 8x24

15 ft . 10x14 M 12x10 - - W 10x19 M 14x18 W 14x22 OW 14x2 6
W 8x13 - - W 8x24 W 8x24 - - W 8x35 W 805

30 ft . wide house :
8 ft . 8x10 - lOx10 8x12 - - 1Ox12 12x12 - - TJ

8x12 6x14 - - 8x14 8x14
10 ft. 10xl0 M 100.5 10x12 12x12 M 12x10 M 12x10 12x14 12xl4 W 12x14 W 12x14

W 6x9 8x14 lOx14 W 8x13 W 8x13 10x16 lOxl6 W 10x15 W 10x1 5
12ft . lOxl2 M l0x9 12x14 1204 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x1 8

W 6x12 8x16 lOxl6 W 8x18 W 8x18 1Ox18 12x18 W 8x24 W 8x24
15 ft . 12x14 M 12xll .8 - - M 14x18 W 10x21 - - W 14x26 W 14x2 6

W 8x15 - - W 8x24 W 8x28 W 8x35 W 1 0 x3 3
32 ft. wide house :
8 ft. 8x10 - 8x12 8x12 - - 12x12 12x12 - -

6x14 6x14 - - 8x14 10x14 - -
lOft. lOx10 M lOx7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x1 6

W 6x9 8x14 10x14 W 8x13 W 6x16 lOxl6 10x16 W 10x15 W lOxl 7
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M l4x18 W 12x22

W 6x12 10x16 10x16 W lOx15 W lOxl7 12x18 12x18 W 8x24 W 8x28
0 15 ft. 12x14 M 12x11 .8 - - M 14x18 W 12x22 - - W 14x26 W 14x26

W 8x15 - - W 8x24 W 8x28 W 1003 W 100 3
tThis 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 .

10 Two acceptable steel beam selections are listed for each loadi ng condition : The firsrentry is the most economical selection based upon beam weight.
z 3Woodmainbeamsorgirdorsmaybebuiltupfromnominal2-inchmembers.The2-inchmembersshallbe laidoncdgeandfastenedtogetherwithadoublerowofcommonnailsnotlcssthan3'/2 -inchcsinlength . Nailsshallbespacednotmore
°p than18inchesapartineachrowwiththe endnailsplaced4inchesto6inchesfromttteendofeachpiece .Wherebuilt-upbeamsareempioyedoverasingte span,thelengthofeachindividualpiece usedtofabricatethebeamshallequalthelength
p of the beam.
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TABLE 21 .22-A2

MINIMUM SIZES FOR BUILT-UP WOOD$EAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONL Y
Fb=:800 psi Fb=1000 psi Fb=1200 psi Fb=1 00 psl

HOUSE WIDTH Col. Spacing ft-in Beam size Col. Spacing ft-in Beam size Col . Spacing ft-in Beam size Col . Spacing ft-in Beam siz e
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8

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 3-2x1 2
13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x1 2

20ft. 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 3-2x1 0
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

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

32ft. 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 3-2x,10 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 3-202 11-1 3-2x1 2
9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x1 2

36ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x 8

5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x 8
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 4-2 x 12 12-4 4-2x1 2
1This 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 A2 1 .

'The 2-inch members shall be laid on edge and fastened together with a double row of common nails not less than 3- 1 /2 tnches in length. Nails shall be spaced not more than 18 inches apart in each row with the end nails p laced 4 inches to 6 inche s

from the end of each pieco.

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

5Whcre built-up wood beams are continued over more than one span and where iengths of individual pieces are less than the total length of the complete beam, buttjoints shall be locatcd ovcr supports or within 6 inches of the quarter poi nts of th e

clear span . Where located near the quarter points, the joints in built-up beams shall be separated by at least one lamination and shal l not exceed the beam width .
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29 DEPARTMENT OF COMMERCE

(8) FLOOR SHEATHING, BOARDS AND PLANKS (a) Plywood
sheathing . Plywood sheathing used for floors shall be limited to

the allowable loads and spans shown in Table 21 .22-B .

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

(c) Combination subfloor - underlayment . Combination sub-
floor-underlayment shall be installed in accordance with Table
21 .22-D

(d) Floor boards . Where wood boards are used for floor
sheathing, the boards shall comply with the minimum thicknesses
shown in Table 21 .22-E

(e) Planks . Planks shall be tongue and groove or splined and
at least 2 inches, nominal, in thickness . Planks shall terminate over
beams unless the,joints are end matchedThe 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 Bridging shall be pro-
vided for engineered fiaming components when required by the
manufacturer..

TABLE 21 .22-B

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN

PERPENDICULA R TO SUPPORTS l

Plywood Thickness Maximum span
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•5

48/24 23/32, 3/4, 7/8 24

tThese 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

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

3Plywood edges shall have approved tongue and groove joints or shall be sup-
ported with blocking, unless t/4-inch minimum thickness underlayment or 11/2
inches of approved cellular or lightweight concrete is installed or fmished floor is
25/32-inch wood suip . Allowable uniform load based on deflection of 1/360 of
span is 165 pounds per square foot ,

4Foi joists spaced 24 inches on center, plywood sheathing with Span Rating 40/20
or greater can be used for subfloors when supporting 11/2 inches lightweight con-
crete,

5May be 24 inches if25/32-inch wood strip flooring is installed at right angles to
joists

TABLE 21 ..22-C

MINIMUM THICKNESS FOR PLYWOOD UNDERLAYMEN T

Plywood Grades and Minimum Plywood
Species Group Applicationt Thickness (inches )

Groups 1, 2, 3, 4, 5 APA Over Smooth Subfloor 1/4

UNDERL.AYMENIIN I

(with interior or exterior
glue) APA UNDERLAY- Over Lumber Subfloor or 11/3 2
MENTEXI APA C-C Other Uneven Surfaces
Plugged EX T

Same Grades as Above Over Lumber Floor Up to 1/4
But Group I Only 4" Wide., Face Grain Must

Be Perpendicular to
Boards

APA UNDERLAYMENT Over 16" Joist Spacing, 11/32
San ded Exterior Grade 19/32 Sub fl oor, Under

Tile With Organic Adhe-
siv e

Over 16" Joist Spacing, 15/32
19/32 Subfloor, Under
Tile With Epoxy Mortar

tPlace face grain across supports and end joints over framing

2Leave 1/4" space at panel ends and edges, trim panels as necessary to maintain
end spacing and panel support on framing Fill joints with epoxy mottar With
single layer floors, use solid lumber backing or framing under all panel and edge
joints, including T & G joints

TABLE 21,.22-D

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

SUPPORTS1+2

Maxim um Support Spacing'

16" o.c. 20" o.c. 24" o.c•.

Plywood Panel Panel Panel
Species Thickness Thickness Thickness

Plywood Grade Group (inches) (inches) (inches)

1 1/2 5/8 3/4

2&3 5/8 3/4 7/8

Sanded

exterior type 4 3/4 '7/8 1

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

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

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

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

4Ihe department will accept subfloor underlayment panels such as Sturd-I-Floor

which meet the requirements of APA manufacturing specifications for Sturd-

I-Floor panels

TABLE 21 ..22-E

MINIMUM THICKNESS OF FLOOR BOARDS

Minimum Net T hickness (inches)

Joist Spacing
(inches) Perpendicular to Joist Diagonal to Joist

24 11/16 3/4

16 5/8 5/8
History : Cr, Register, November, 1979, No, 287, ef£ 6-1-80 ; am. (1) and cr. (1m),

Register, February, 1985, No. 350, eff. 3-1-85 ; renum . (8) (c) and (d) to be (8) (d)
and (e) and am . (8) (d), renum, Table 21 .22-A and D to be Table 21,22 Al and E, cr,
(8) (c), Table 21.22 A2, r and recr. Tables 21 .22 B and C, Register, January, 1989,
No 397, eff. 2-1-89; am, (2),(4),(5),(6) and (9), r. and recr, Table 21 .22-A2, Regis-
ter, March, 1992, No. 435, eff 4-1-92 ; am . (5) (b) and cr (5) (c), Table 21 22-Al,
r Table 2122-A, Register, November, 1995, No 479, eff 12-1-95

Register, Febru ary, 1997, No. 494
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ILHR 21 .225 Decks . Decks attached to dwellings and
detached decks which serve an exit shall comply with the applica-
ble provisions of this chapter, including but not limited to :

(1) Excavation requirements of s., 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) Staix, handrail and guardrail requirements of s„ ILHR
21 ..04; and

(6) Decay protection requirements of s ILHR 21 ..10„
History: Cr Register, March, 1992, No . 435, eff 4-1-92

Subchapter VII -Walls

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

walls shall support all superimposed vertical dead loads and live

loads from fl,^,,,.s and ' ^f

° (2) HoxIZONrAh WIND LOAD Walls shall be designed to with-

stand a horizontal wind pressure of at least 20 pounds per square
foot applied to the vertical projection of that portion of the dwell-
ing above gxade„ 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 coveting ..

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

ILHR 21 .25 Wood frame walls . Unless designed through
structural analysis, wood frame walls shall comply with the fol-
lowing requirements ..

(1) S TUD SIZE AND SPACING . (a) Studs, . Wood studs shall com-

ply with the size and spacing requirements indicated in Table
21 .25-A- Studs in the exterior walls shall be placed with the wide

faces perpendicular to the plane of the wall ,

(b) Corner posts, Posts or multiple studs shall be provided at

the corners of the walls „

(c) Wood posts or, c•olumns 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 struc-
tural analysis..

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

(d) Bracing, Exterior walls shall be braced at the corners, .
1 ., Nominal 1 inch by 4 inch continuous diagonal members set

into the face of the studs at an angle between 45° and 60° ; or
2. Four feet by 8 feet plywood sheathing panels not less than

inch thick for 16-inch stud spacing and not less than 3/8 inch thick
for 24-inch stud spacing ; or '

3 . Preformed metal T-bracing not less than 22 gage ( 0296
inches) thick and 13/4 inch wide ; or

4 . Other approved wind bracing materials ..
Note: See Appendix for acceptable nailing schedule ,

(2) Tor PLATES Studs at beating 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 cor-
ners and at intersections with partitions .. The plate immediately
above the stud shall be bxoken directly over the stud .,

(a) E:xceptions, 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 inter-
secting walls . Single top plates shall be broken directly over the
stud:

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

(3) WALLOPENINGS. Where doors or windows occur, headers

shall be used to carry the load across the opening, .

(a) Header size . The size of headers shall be determined in
accordance with the spans and loading conditions listed in Tables
21 .25-B, 21 ..25-C and 21 .25-D. Headers for longer spans shall be
designed by an engineering method under s . ILHR 21„02.,

(b) Header support., Headers in bearing walls shall be sup-
potted in accordance with subd . 1 .. or 2.. or 3 .

1 ., Headets 3 feet or less in length shall be directly supported
on each end by eithet :

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

b.. The single common stud with a framing anchor attached,.

2.Headers greater than 3 feet but less than or equal to 6 feet
in length shall be directly supported on each end by the single
common stud and a shoulder stud .

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

studs . Where 2 X 6 framing is used in beating walls, the number
of shoulder studs may be reduced to one ..

(c) Flashing . Unless sealed or caulked, flashing shall be pro-
vided at the top and sides of all exterior window and door open-
ings .

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

(5) PARTITIONS, Load-beating partitions shall be placed over
beams, girders, or other load-beaiing paxtitions .. Load-bea.cing
partitions running at right angles to the joists shall not be offset
from the main girder or walls more than the depth of the joist
unless the joists are designed to carry the load ,

(6) WALL SHEATHING, Any exposed plywood panel siding and
plywood wall sheathing shall conform to the requirements shown
in Table 21 .,25-E ..

TABLE 21 .25-A
MAXIMUM SPACING AND HEIGHT OF STUD S

Spacing (inches)

Size Grade Max. Height (feet)

2x3 Standard & better 8

2x4 or larger Utility 8

2x4 Standard & better 12

Supporting roof Supporting one floor; Supporting two floors, Interior• and non-
and ceiling only roof and ceiling roof'and ceiling load-bearing

16 N/P N/P 24

24 16 12 24

24 24 12 24

2x6 or larger No 3 &better 18 24 24 16 24

N/P= Not permitted .

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

Register, February, 1 997, No 494
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~ TABLE 21..25-B

ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ROOFICEILING ASSEMBLIES*

Header Members

Two2x4s Two2x6s Two2x8s Two2x10s Two2x12s

House Width
(feet) Zone 2/Zone 1 Zone 2/Zone i Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1

24 2,5 25 4 4 5 5 7 6 9 8

26 25 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 SUPPORI'ING ONE FLOOR *

Header Members

7tvn Two Two Two '1vn

House Width (feet). .. 2 x 4s 2 x 6s 2 x 8s 2 x lOs 2 x 12 s

24 25 4 5 6 8

26 2 .5 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 '7

32 2 3 4 5 7

TABLE 21 .25-D

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

Header Members

Two2x4s Two2x6s Two2x8s Two2x10s Two2x12s

House Width
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1

24 1.5 1.5 3 2.5 4 3 5 4 6 5

26, . 1 .5 1.5 25 25 3 3 4 4 5 5

28 1.5 1.5 2.5 2.5 3 3 4 4 5 5

30 1.5 15 2,5 25 3 3 4 4 5 5

32 15 1.5 25 2 3 3 4 4 5 5
*'Ihese tables are based on wood with a fiber bending s tress 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 2125-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 stress, is 5 feet x1400/1000 = 5 9 fee t

TABLE 21 .25-E TABLE 21 ..25-F

EXPOSED PLYWOOD PANEL SIDING COLUMNS-ALLOWABLE LOADS (STEEL* )

Stud Spacing (Inches) Plywood
Minimum Minimum Siding Applied Direct to Studs or
Thick nessl No . of Plys Ove r Sheathing

3/8" 3 162

1/2" 4 24

tThickness of grooved panels is measured at bottom of groove s

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

Colum n
Diameter
(inches)

Wall Thick-
ness (inches)

Weight/ft
(Pounds)

Height (feet)
Allowable

Load
(Pounds )

3 0 .216 7 58 8 34,000
10 28,000
12 22,000

35 0 .226 9,11 8 44,000
10 38,000
12 32,000

4 0 237 10 .79 8 54,000

10 . 49,000
12 43,000

5 0 .258 14 62 8 78,000

10 73,000
12 68,00 0

6 0 .280 18.97 8 106,000
10 101,000

12 95,00 0
* Fy=36,000 psi

Register, February, 1997, No, 494
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COLUMNS-ALLOWABLE LOADS (WOOD)

Wood Nomina l
Size ( Inches)

Cross Section
Area (Inches) Height (Feet)

Allowable Load
( Pounds)

4x4 12 .25 8 4,900

10 3,100

12 2,150

4x6 1925. 8 7,700

10 4,900

12 3,400

6x6 30 .25 8 30,00 0

10 18,90 0

12 13,30 0

Note 1 : E=1,000,000 psi, Fb=1,000
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
departrnent.
History: Cr,, Register, November, 1979, No . 287, eff 6-1-80 ; cr. (1) (d) and am

(3) (b), Register, February, 1985, No . 350, eff'. 3-1-85 ; r and recr. (3) (b), am. Table
21 .25 B and E, Register, .January,1989, No. 397, eff, 2-1-89 ; am (3) (a) and (6), Reg-
ister, March, 1992, No. 435, efI', 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
constructed in accordance with the requirements ofthis section .

(1) COLD WEATHER WORK In cold weather, provisions shall b e
taken to prevent masonry fiom being damaged by freezing .

Note: It will be the practice of the department to accept performance with"Recom-
mended Practices for Cold Weather Masonry Construction," available from Interna-
tional Masonry Institute, 823 15th Street NW, Washington, DC. 20005 .

(2) MASONRY UNIIS (a) Unused concrete units. Previously

unused concrete masonry units shall conform to the ASTM C 90

standard .

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

(c) Used masonry units,. All previously used masonry units

shall be free from physical defects which interfere with the instal-
lation or impair the structural properties of the unit.

(3) TYPEs OF MORTAR The type of masonry mortar to be used
for various kinds of masonry work shall be determined f'rom Table
21 .26-A The mortar shall conform to the property requirements
of Table 21 .26-B 1 and to the requirements of ASTM C-270 or
shall be mixed in accordance with the proportions specified in
Table 21 .26-B .

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

on the bag .

(4) MORTAR COMPONENTS Mortar components shall comply

with the following requirements :

(a) Water. Water shall be clean and fiee of deleterious amounts
of acids, alkalies, or organic matelials .

(b) Admixtures ormortar colors. Admixtures or mortar colors
shall not be added to the mortar unless the resulting mortar con-
focros to the requirements of the mortar specifications Only cal-
cium chloride may be used as an accelerant and shall be limited
to 2% by weight of the cement used Calcium chloride may not be
used for any other purpose . Only mineral oxide may be used as
mortar• color and shall not exceed 10% by weight of the cement
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 consistenc,y.. Mortars that have stiff-
ened due to water evaporation shall be retempered by adding
water as fiequently as needed to restore the required consistenc

yMortais shall be used and placed in final position within 21/2 hours

after mixin g
Note: To ensure proper mortar mixing, machine mixing is recommended

TABLE 21 .26-A
TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY
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Kind of Masonry Types o f
Mortar •

Foundations :

Footings . . ., . , M, S

Walls of solid units M, S, N

Walls of hollow units M, S

Hollow walls M, S

Masonry other than foundation masonry :

Piers of solid masonry . . . . M, S, N

Piers of hollow units , ., M, S

Walls of solid masonry . . . .. . . . . . . . . . .. .. . .. . . . . . . . . M, S, N, 0

Walls of solid masonry not less than 12 in . thick or more M, S, N, 0

than 35 ft. in height, supported laterally at intervals no t

exceeding 12 times the wall thickness , . . ., ., ,

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

Hollow wall s, less than 12 in, thick . M. S . N

Linings of existing masonry, either above or below grade . . M, S

Masonry other than above . . . . . . . . . : . . . . . . . . . . . . . . . . . M, S, N

TABLE 21 .26-B

MORTAR SPECIFICATIONS BY PROPORTIONl

Mortar
Parts by Volume

Type,
ASTM Portland Masonry Hydrated Sand, Damp Loos e
C 270 Cement Cement Lime Volume

M 1 - 1/4

1 1 (Type II) - Not less than 21/4

S 1 - 1/4 to 1/2 and not more than 3

1/2 1 (Type II) - times the sum of

N2 1 - 1/2 to 11/4 the volumes of'the

- 1(Type II) - cements and lime„

lAll cements are one cubic foot per sack ; lime equals 11/4 cubic foot per sack

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

TABLE 21 .26-B 1

MORTAR PR OPERTY REQUIREMENTS

Compressive
Strength Water Retention Air Content

Mortar Type Min. (psi) Min. (%) Max. (%)

M 2,500 75 18

S 1,800 75 18

N 750 75 18

(d) Cementitious material Cementitious material shall con-

foxm to the standards approved by the department .
Note: The department will accept cementitious materialconforming to the follow-

ing standards : ASTM C91, Masonry Cement; AST'M C 150, Portland Cement ; AS'IM
C595, Portland Blast-Furnace Slag Cement ; ASTM C207, Hydrated Lime for
Masonry Purposes ; and ASTM C5, Quick Lime for Structural Purposes

(e) Aggregates Aggregates for use in masomy mortar shall

consist of natural sand Ut• mantrfactyreA sand and shall be g?aded .

Note : The department will accept aggregates in accordance with ASIM C14 4

(5) CAVrTY wALL, (a) Corbeling .. Cavity wall construction
may be supported on" an 8-inch foundation wall provided the
8-inch wall is corbeled with solid masonry to the width of the cav-
ity wall Individual corbels shall not exceed 2 inches nor more
than one-third the height of each corbeled unit

(b) Projecaions . The projection of a wall beyond the edge of
a supporting member other than masonry, such as a shelf angle or
edge of a beam, shall not exceed 11/4 inches, unless at least 2/3 the
mass of the wythe of masonxy involved is located directly over the
load-cairying member

(c) Flashing . In exterior hollow walls exposed to the weather,
flashing shall be installed at the bottom of the cavity formed by
openings such as lintels over doors and windows and the back-

f
~ .
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sides of chimneYs so as to drain any water outward . Open vertical
,joints or weep holes of, 3/8-inch minimum diameter shall be pro-
vided in the facing directly above the flashing at a horizontal spac-
ing not exceeding 3 feet..

(6) OPENINGS AND LINIELS (a) Openings .. The masonry
above openings shall be supported . The beaxing length of stiuc-

tural elements which support the masonry above the opening shall
be not less than 4 inches .

(b) Lintels . Unless designed through structural analysis, lin-
tels shall be provided using either steel angles or reinforcing bars
in accordance with Table 21 .26-C .

TABLE 21 .26-C

ALLOWABLE SPANS FOR LINTELS SUPPORTING
MASONRY VENEER

No, of 1/2- or
Equivalent

Size of Steel No Story One Story Two Stories Reinforcing
Angie'^ Above Above Above BaI'sZ

L3x3xt/4 6•-0,• 3:-6•• 3, -0° 1

L 4 x 3 x 1/4 8' - 0" 5' -0" 3' - 0" 1

L 6x3 1/2 x 1/4 14•_0•, 8•-0•, 3• -6•• 2

2-" L 6 x 3 t/4 x 1/4 20' - 0" 11'-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 and all cells of

hollow masonry lintels shall be grouted solid, Reinforcing bars shall extend
not less than 8 inches into the support .

3 Steel members indicated are adequate typical examples ; other steel members
meeting structural design requirements may be used .

(7) MASONRY VENEERS (a) Veneer over frame construction .
1 . Masonry veneers may be corbeled over the foundation wall, but
the corbeling shall not exceed one inch .

2, . An air space shall be provided between the veneer and the
sheathing.

3•, Where no brick ledge is formed in the foundation wall, cor-
rosion resistant metal or other water-resistant flashing shall
extend over the top of the foundation wall from the outside face
of the wall and shall extend at least 6 inches up on the sheathing, .
The flashing shall be installed to drain any water outward ,

4 . Weep holes shall be provided at the bottom masonly course
at maximum intervals of 3 f'eet ..

(b) Veneer overmasonry back-up. Colrosion-resistant metal
or other water-resistant base flashing shall be provided at the bot-
tom 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 .

(8) VENEER ANCHORAGE All veneers, supports and attach-
ments shall be mechanically or adhesively anchored .

(a) Mechanical anchorage . All anchors shall be cocrosion-xe-
sistant;.

1 .. Conventional size veneer (one square foot or less) shall be
securely attached to its backing by anchors the equivalent of N

o22 U..S gauge corrugated sheet steel 7/8-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 fiaming
with an 8d nail ;

2 . Large size veneer (greater than one square foot) shall be
securely attached with anchors the equivalent of not less than
1/4-inch diameter bolts in accordance with either of the following :

a . Each unit individually anchored to the supporting frame-
work with at least 3 anchors ,

b .. Individual units doweled to each other at all horizontal
joints and anchored to the backing at all horizontal and vertical
joints so that one anchor is provided for every 6 square feet of wall
surface, .

(b) Adhesive anchorage. Veneer may be cemented to a
masonry or concrete wall or to exterior portland cement plaster in
high rib galvanized metal lath with an adhesive, provided that the
bond is sufficient to withstand a shearing stress of 50 psi after cur-
ing for 28 da,y

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

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

2 .. Solid masonry . At least 8 inches in height of masonry com-
nn .,~_ cPrl __

.
, nf' cnli d_ masonrv unitg with all voids and jqintg completel yt. ., _ , •

filled with mort ar
3, . Metal plate,. A metal plate of sufficient thickness and size

to distribute the load to masonry units ., For piers and columns, the
beating plate shall not exceed 60% of the cross-sectional area of
the pier or column and the resultant reaction of all vertical and hor-
izontal loads shall fall within the middle third of the membe

r4.. 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 trans-
mitted to masonry with a minimum beaiing of' 3 inches upon solid
masonry at least 21/2 inches in height, or as indicated for concen-
trated loads ..

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

(d) Support of wood floor members . Where a wood structural
member is buried in masonry for support, it shall be firecut or a
self-releasing device shall be used . Where the end ofa wood
structural member is built into an exterior wall, a 1/2 -inch air
space shall be provided at the sides, top and end of such membe

r (10) BONDING Unless designed through structural analysis ,
all masonry walls shall be bonded as f'ollows :

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

(b) Multi-wythe walls. Adjacent wythes shall be bonded with
continuous tie assemblies spaced at vertical intervals not exceed-
ing 16 inches ; or individual ties of at least 3/16-inch diameter for
each 41/2 square feet of wall area, spaced at a maximum vertical
distance of 18 inches and a maximum horizontal distance of 36
inches ; or bonded with a full course of masonry header's every
seventh course . The clear distance between bond courses shall not
exceed 16 inches for solid masonry units and 24 inches for hollow
masomy units .. Hollow walls shall not be bonded with headers .

(11) BoLis AND ANCHORS . The allowable shear on steel bolts
and anchors shall not exceed the values given in Table 21 .26 ,
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TABLE 21, .26

WISCONSIN ADMINISTRATIVE CODE

ALLOWABLE SHEAR ON BOLTS AND ANCHOR S

Bolt or Anchor Allowable Shear
Diameter, ( inch es) Em bedmentl (inches) (pounds)

1/4 4 270

3/8 4 41 0
1/2 4 55 0

5/8 4 75 0

3/4 5 110 0

7/8 6 150 0

1 7 1850

1 t/8 8 2250

iBolts and anchors shall be solidly embedded in mortar or grout .

(12) Jo1NTS . (a) The maximum thickness of a mortar,joint
shall be 1/2 inch„

t a :,.• a c' ~..i a . • i .. . :,. ...
Ex~epi ivi ueau,lviiitS uSeu iivi weepuores and Jeiitirauun,

solid masomy units shall be laid to achieve filll head and bed
joints .

(c) Hollow masonry units shall be laid with fizll head joints and
full bed,joints under the full bearing areas of the face shells and
under webs where the adjacent cells are to be filled with grout.

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

History: Cr Register, Novembet,1979, No, 287, eff . 6-1-80 ; am. (3) and cr Table
21.26-B1 Register, February;1985, No . 350, efE, 3-1-85; am, (9) (b), Register, Janu-
ary, 1989, No. 397, eff 2-1-89 ; am, (6) (b), Register, March, 1992, No. 435, eff
4-1-92; r, and iecr (2), am . (5) (c), (7) (a) 3, 4 ., (b), r(14), Register, November,
1995, No, 479, eff, 12-1-95 .

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#orth 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 deter-
mined by the following : Cs =1- (a-30)where a is the slope of the

40
roof expressed in degrees..

(2) UPLIFT AND SUCTION FORCES„ ROof's shall withstand apTes-
sure of at least 20 pounds per square foot acting upward normal

to the roof surface.. Roof overhangs, eaves, canopies and cornices
shall withstand an upward wind pressure of at least 20 pounds per

square foot applied to the entire exposed area .

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

(b) Stress increase,: All stresses may be increased by a maxi-
mum of one third for wind f'orces .:

('2) We'TER All i•nofg shall he yleSigned. anryl rnngtrurte ,l 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 term s
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 requirements of ASTM E 108, and shall pass the wind
resistance test of ASTM D .3161 „

b . Fiberglass asphalt shingles shall conform to ASTM D .3462
except that laminated shingles shall have a tear• strength of at least
1450 grams in each ply,
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c., Shingles that have a self=sealing adhesive stcip shall
include a sealant which has a bond strength of at least 1 .5 pounds
per 15 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 uplift resis-
tance required in this subparagraph„ Information on the applicable test method may
be obtained from the department:

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

e„ Shingles shall be installed in accordance with the manufac-
turer's recommendations . Shingles shall have at least 4 fasteners
per strip shingle or 2 fasteners per interlocking shingle .. Shingle
head lap shall be at least 2 inches .,

(b) Eave protection for shingles and shakes Sheet metal,
asphalt-impregnated felt paper or similar eave protection shall be
provided on roof slopes of less than 4 :12 (18 4°), extending from
the edge of the roof a minimum distance of 2 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) FiASH1NG . Flashings shall be installed at the junction of
chimneys and roofs, in all valleys, and around all roof openings ..

(a) Valley flashing . 1 ., Open valleys .. Open valleys shall be
flashed with at least No, 28 gauge galvanized, cotrosion-resistant
sheet metal, 16 inches wide, or a layer of at least 50-pound xoll
roofing, 16 inches wide, placed over a layer of 15-pound roofing
underlayment. Flashing sections shall be overlapped by at least 4
inches..

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

(b) Chimne,y flashing . 1 .Chimney crickets shall be installed
where the upper side of a chimney is more than 30 inches wide on
a sloping roof . The intersection of the cricket and the chimney
shall be flashed and counter-flashed to a height of at least 4
inches .

2 .: Chimneys not exceeding 30 inches wide shall be flashed
and counter-flashed to a height of at least 6 inches .

3, Chimney sides shall be flashed to a height of at least 4
inches .

History : Cr, Register, November, 19 79, No 287, eff 6-1-80; am (3) (a), Register,
January, 1989, No. 397, eff, 2-1-89; rand recr . (1), am . (3) (a), Register, March,
1992, No 435, eff, 4-1-92; r and recr. (3) (a), Register, November, 1995, No, 479,
eff 12-1-95 .

ILHR 21 .28 Roof and ceiling wood framing . Unless
designed through structural analysis, wood rafters and ceiling
joists, and components, shall comply with the requirements of s,
ILHR 21 .02 (3) .

(1) RooF RAFTERS . (a) Ridge boards . Where raf'ters meet to

form a ridge, the rafters shall be placed directly opposite and
secured to each other or to a ridge board a minimum of one inch,

nominal, in thickness., Where rafters are offset more than the
th ;cl_--ess nf'the rafter a M gahnWrr9 'J in~hec nnminal , in thi~k

ness shall be used .

(b) Bearing . The required bearing for wood rafters shall be in
accordance with the National Design Specification for Wood
Construction published by American Forest & Paper Association

:In no case shall the bearing be less than 11/2 inches on wood or
metal or less than 3 inches on masonry or concrete .

(2) ANCHORAGE Roofs shall be anchored to resist horizontal
thrust and uplift . Provisions shall be taken to absorb the horizontal
thrust produced by the sloping roof', rafters or beams through col-
lar 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) CArHEDRALCEILINGS In cathedral ceilings, the upper
end of the rafters shall be supported by a ridge beam or bearing
wall, or thrust restraint shall be provided per s . ILHR 21,.02 „

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

(4) VALLEY AND HIP RAFTERS ; LADDERS (a) Valley rafler5..

Where no bearing is provided under valley rafters at the intersec-
tion of 2 roof areas, the valley rafters shall be doubled in thickness

and shall be at least 2 inches deeper than the required common raf-
ter to permit full bearing at the beveled end ., Where ridges are pro-
vided at different elevations, care should be taken to provide verti-

cal support for the interior end of the lower ridge board .•

(b) Hip raffers .. Where no bearing is provided under hip raf-
ters, the hip rafters shall be of the same thickness as common raf-
ter s and shall be atleast 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 iaf'ter or, truss
with a hanger.

(5) RooP TRUSSES Metal plate connected wood roof trusses
shall be designed in accordance with the Design Specifications for
Metal Plate Connected Wood Trusses and the National Design
Specification for Wood Construction . Truss members shall not be
cut, bored or notched:

(6) NOTCHING AND BoitING. Notching and boring of beams or
girders is prohibited unless determined through structural analy-
sis.. Notching and boring of ceiling joists shall comply with pars,.
(a) and (b) ;

(a) Notching. 1,. Notches located in the top or bottom of ceiling
joists shall not have a depth exceeding the depth of the,joist, shall
not have a length exceeding 143 the joist depth, and shall not be
located in the middle third of the span of'the joist .

2 . Where ceiling joists are notched on the ends, the notch shall
not exceed 1/4 the depth of the joist. Notches over supports shall
be permitted to extend the full bearing length of the support .

3 .. Bird-mouth cuts shall not exceed the 1/3 depth of the rafter
unless the seat cut bears fully on the wall plate ,

(b) Boring . Holes bored in ceiling joists shall be located no
closer than 2 inches to the top or bottom edges of the joist .. Where
holes are located outside the middle 1/3 of the span, the diameter
of the hole shall not exceed one third the depth of the joist . Where
the joist is notched, the hole shall not be closer than 2 inches to the
notch.,

(c) Engineered wood produc•ts„ Notching or boring of engine-
ered wood products shall be done in accordance with the manufac-
turer's instructioCiS provided those instructions were developed
through structural analysis or product testing„ Trusses shall be
anchored in accordance with standards and recommendations
published by the Truss Plate Institute .,

(7) ROOF SHEATHING, BOARDS AND PLANKING . (a) Plywood
sheathing. Plywood sheathing and similar sheathing materials

which are rated by the American Plywood Association shall be
grade marked and stamped and limited to the allowable loads and

spans indicated in Table 21 .28-A ,

(b) Roof boar•ds . Roof boards shall comply with the minimum
thicknesses shown in Table 21 ••28-B „

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

mTABLE 21.28-A

ALLOWABLE LOADS AND SPANS FOR PLYWOOD ROOF SHEATHING CONTINUOUS OVER TWO OR MORE SPANS
AND FACE GRAIN PERPENDICULAR TO SUPPORTSI a 3

Maximum Span (inches) Load ( in pounds per square foot)

Plywood Thickness
Panel Span Rating ( inches) Edges Blocked Edges Unblocked Total Load Live4 Load

12/0 5/16 12 12 40 3 0

16/0 5/16,3/8 16 16 40 3 0

20/0 5/16, 3/8 20 20 40 3 0

24/0 3/8 24 20 40 3 0

24/16 7/16, 1/2 24 24 50 4 0

32/16 15/32, 1/2, 5/8 32 28 40 3 0

40/20 19/32, 5/8, 3/4,7/8 40 32 40 3 0

48/24 23/32, 3/4, 7/8 48 36 45 35

1 Spans shall be limited to values shown, based on possible effect of concennated load s

2 Underlayment, C-C Plugged, sanded exterior type : allowable uniform load based on deflection ofIJ360 span for spans 24 inches or less is 125 psf ; and for spans 48 inches
65 psf.

3 Plywood sheathing may be installed with face grain parallel to supports in accordance with the "APA Design/Construction Guide", American Plywood Association, PO
Box 11700, Tacoma, WA 9841 1

4 Assumes 10 psf dead load.
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TABLE 21 .28-B (7) DAMPERS . Dampers shall be made of cast iron or at leas t
No .. 12 gauge sheet metal . The area of the damper opening shall {

MINIMUM THICKNESS OF ROOF B OARDS
be at least 90% of the required flue area when in the open position ,

Minimum Net Thickness (Inches) (8) HOODS . Metal hoods, used in lieu of a masonry smoke
Rafter Spacing chambel, shall be constructed of at least No ., 19 gauge corrosion-

(inches) Solid Sheathing Spaced Sheathing resistant metal with all seams and connections of smokeproo f
24 5/8 3/4 construction .The hood shall be sloped at an angle of 45° or les s

History : Cr: Register, November, 1979, No . 287, eff 6-1-80; am . (7) (a), r and from the vertical and shall extend horizontally at least 6 inche s
recr, Table 21 .28-A, Register, January, 1989, No, 397, eff . 2-1-89 ; am . (1), (5) and beyond the firebox limits,. Metal hoods shall be kept a minimum
(6), cr. (2m) and (6) (a) 3., r and reer (4) (c), Register, March, 1992, No 435, eff
4-1-92 ; cr (6) (c), Register, November, 1995, No 479, eff 12-1-9 5, . , ,. of' 18 inches from the combustible materials unless approved for

reduced clearances.

Subchapter IX -Fireplace Requirements
Note : The department will accept dampers and hoods listed by nationally recog -

niZea labo,atories
(9) FLUE LiNExS . Masomy chimneys shall be provided with

ILHR 21 .29 Mason ry fireplaces. Masonry fireplaces fireclay flue liners of at least 5/8-inch thickness, vitrified cla y
shall be constructed of masonry, stone or conclete . Masonry fire- sewer pipe or material that will resist corrosion, softening o r

places shall be supported on foundations of concrete or masonl ;y . cracking from flue gases at temperatures up to 1800°F . Flue liners
Structul'al walls shall be at least 8 inches thick„ Masonry f'ir'eplaces shall start at the top of the fireplace throat and extend to a point a t
shail conform to the foliowing requuements• , 7 qL L._ the .w .reast 4 incues auo-vo u,top or the encrosing . .asor,Iy wau,,S . I ue

(1) FLUE slzE. The fireplace flue size shall be based on the type nominal thickness of the masonry chimney wall shall be at leas t

of flue and the fireplace opening indicated in Table 21 29 . 4 inches .. Flue liners shall be laid in a full mortar bed and each indi -
vidual flue shall be wrapped and laterally supported by at least 4

TABLE 21 29
inches ofmasom•y. Firebrick material may be used in lieu of flu e

. liners in the throat of the fireplace.,
MINIMUM FLU E SIZE FOR MASON RY FIRE PLA C ES

(10) CLEANOUT OPENINGS . Fireplaces with ash dumps shall b e

Type ofFlue Minimum Cross-Sectional Area provided with cleanout openings at the base. Doors and frames of

Round 1/12 of fireplace opening but not less than 75
the opening shall be made of ferrous materials ,

square inches : (11) MANTEL SHELVES AND COMBUSTIBLE TRIM WOodwol'k o I

Square or rectangular 1/10 of fireplace opening but not less than 75 other combustible materials shall not be placed within 6 inches of
square inches . the fireplace opening . Combustible materials located within 1 2

(2) TERMINATION OF CHIIvINEY . Masonry fireplace chimneys inches of the fireplace opening shall not project perpendicularl y

shall extend at least 3 feet above the highest point where the chim- more than 1/8-inch for each inch distance from the opening ,

ney passes through the roof and at least 2 feet higher than any poI- (12) CHIMNEY CAPS Chimneys shall be provided with chim-
tion of the dwelling within 10 feet of the chimney, ney caps„ Precast or cast-in-place concrete caps shall have a mini -

(3) FIREBOX MATERIALS, The firebox shall be of the pleformed mum thickness of 2 inches .. A minimum of a 1/4-inch mortal joint

metal type, at least 1/4-inch thick, or listed by a nationally recog- shall be used between flues and caps and shall be caulked or

nized laboratory; or shall be lined with firebrick, at least 2 inches sealed,,

thick and laid inthin,joints of refractoTy cement.The back and (13) FRAMING AROUND FIREPLACES . Combustible material s

sidewalls of the firebox, including the lining, shall be at least 8 located near fireplaces shall be installed in accordance with s, ,

inches nominally thick masonry, at least 4 inches of which shall ILHR 2130 (9) .
be solid . (14) CoxBELIrrG, Unless designed through structural analysis ,

(4) LIivi1:L : Masonry over the fireplace opening shall be sup- masonl,y chimneys shall not be corbeled from a wall more than 6

ported by a lintel of steel or masomy . inches nor shall a masonry chimney be corbeled from a wall les s

(5) DUCi'S. Warm-aiI• circulating ducts shall be constructed of
than 12 inches in nominal thickness unless it projects equally on

masonry or metal ..
each side of the wall .. The corbeling shall not exceed one-inch pro -
jection for each brick course.,

(5m) RETURN AIR GRILLES Return aiI' grilles shall not be History : Cr, Register, November, 1979, No„ 287, eff 6-1-80 ; am . Register, Feb-
located in bathrooms, kitchens, garages, utility spaces or in a con- r,ra,y, 1985, No . 350, eff . 3-1-85 ; am, (6) and Table 21,29-1, Register, January,

fined s ace defined under s . ILHR 23 ..06 in which a draft diveiter
p

1989, No. 397, eff. 2-1-89 ; am. (intro,) and (12), Cr . (sm), r and recr, (6), Register,
March, 1992, No, 435, eff 4-1-9 2

or draft regulatar is located .

(6) HEARIHANDHEARIHEXIENSION . Masomyfil'eplacesshall ILHR 21 .30 Mason ry chimneys . Masonry chimneys
have hearth extensions of brick, concrete, stone, tile or other shall conform to the following provisions :
approved noncombustible material properly supported and with (1) MATERIALSNo masonry chimney shall rest upon wood„
no combustible material against the underside of the hearth exten- The foundation shall be designed and built in conformity with the
sion.There shall be a minimum of 4 inches of reinforced concrete requirements for foundations . Masonry chimney walls shall be at
under the hearth and hearth extension surf'ace„ Wooden folms or least 4 inches in nominal thickness .Hollow cored masonry units
centexs, used during the construction of the hearths and health may be used to meet the 4 inch nominal thickness requirement, .
extensions shall be removed when the construction is completed . (2) FLUE SIZE Chimney flues for appliances shall be at leas t
The minimum dimension of the heal•th extension shall be based on equal in area to that of the area of the connector from th e
the size of the fireplace opening as specified in Table 21 ..29-1, appliance..

(3) MULTIPLE FLUE SEPARAIION. When more than one flue i s
TABLE 21,29-1 contained in the same chimney, a masonry separation of at leas t

HEARTH EXTENS I ON DIMENSIONS 4 inches nominal in thickness shall be provided between the indi -

Fi re place Opening Extension from Fireplace Opening (inches)
vidual flues . The,joints of adjacent flue linings shall be staggere d
by at least 7 inches, .

(Sq. Ft.) Side Front
(4) CORBELING Unless designed through structural analysis ,

Less than 6 8 16 masonry chimneys shall not be corbeled from a wall more than 6
6 or Greater 12 20 inches not shall a masonry chimney be corbeled from a wall les s
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than 12 inches in nominal thickness unless it projects equally on
each side of the wall . The corbeling shall not exceed one-inch pro-
jection for each brick course .,

(5) INL.Ers Inlets to masonry chimneys shall enter the side and
be provided with thimbles Thimbles shall be at least No, 24
manufactuier's standard gauge (0 .024 inch) or 5/8-inch thick,
refractox,y material . Each chimney shall have an inlet installed at
the time of construction

(6) CLEAN-OUT oPENING Every masonry chimney shall be
provided with a clean-out opening at the base Such openings
shall be equipped with metal doors and frames arranged to remain
closed when not in use, Clean-out openings shall be located
below the lowest inlet to the flue, .

(7) FLUE LINERS (a) Masonry chimneys shall be lined with

fireclay flue lining at least 5/g-inch thick, vitrified clay, sewer pipe

or with material that will resist corrosion, softening or cracking
from flue gases at temperatures up to 1800° F . Flue liners shall

commence at the nh :m..o. ,.. .. . ... ,,,~. f .,:.r.t:,. ... .. . .. .. ..... ... .. .. . .,, ,, ..~ .
(b) All flue liners shall be laid in a full mortar bed ,
(c) Variations in inside and outside dimensions shall not

exceed 1/4-inch for clay flue Iiners, .

(8) CHIMNEY CAPS, Chimneys shall be provided with precast
or cast-in-place concrete chimney caps . Chimney caps shall have
a minimum thickness of 2 inches, shall slope outwards away from
the flue, and shall provide a one-inch overhang and drip edge on
all sides . A slip joint shall be installed between the flue and the
cap . The slip joint shall be filled with 1/4-inch felt or similar mate-
rial and shall be caulked with high-temperature caulk or similar
material to prevent water infiltration„

(9) CLEARANCE TO COMBUSTIBLES„ (a) The minimum clear-
ance 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 soffit or cornice areas, shall be one inch .

(b) Except as required under par•s .(c) and (d), the clearance
spaces shall remain completely open, .

(c) The clearance spaces between chimneys and wood joists,
beams, headers or other structural members which form floors or
ceilings shall be fuestopped with galvanized steel, at least 26 gage
thick or with noncombustible sheet material not more than 1/2 inch
thick,

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

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

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

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

(a) All,joints between the wall or decorative facing material
and the fireplace unit shall be completely sealed, firestopped or
draft-stopped with a noncombustible caulk or equivalent ,

(b) Doors installed on factory built fireplaces shall conform

with the terms of the listing and the manufacturers installation
instructions for the fireplace unit

.(2) DISTANCE FROM COMBUSIIBLES, Portions of the manufac-

tured chimney extending through combustible floors or roof/ceil-
ing assemblies shall be installed in accordance with the distances

listed on the chimney in order to prevent contact with combustible
materials

(3) HEARIH ExIENSIONS, Hearth extensions shall be provided

in accordance with the manufacturer's listing . Where no hearth

extension is specified in the listing, a hearth extension shall be
provided in accordance with s . ILHR 21 .29 (6),.

History : Cr. Register, November, 19 79, No. 28 7, ef£ 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, eff, 2-1-89; r
and recr Register, March, 1992, No 435, eff 4-1-92, .

Subchapter X - Construction In Floodplains

ILHR 21 .33 Construction in floodplains . (1) GEN-
ERAL. Where dwelling construction is allowed by local zoning
ordinances to take place in floodfiinge areas of floodplains, the
dwelling shall meet the requirements of this subchapter .

Note: The department of natural resources (DNR) and the federal emergency
management agency (FEMA) also have regulations that apply to consnuction in
floodfringe areas ,

(2) ELEVAIION, (a) General. Except as provided in pars.. (b)
and (c), all dweiiings constructed within a fioodfiinge area shaii
be elevated so the lowest floor and all basement floor surfaces are
located at or above the base flood elevation .

(b) Certified floodproof basements .. Floodproofbasements
may have the top of the basement floor no more than 5 feet below
the base flood elevation provided the basement is designed by a
registered architect or engineer to be watertight and impermeable .
No limitation is placed on the use or occupancy of a certified
floodproof basement by the provisions of this subchapter ,

(c) Other enclosed spaces . 1„ Enclosed spaces not meeting the
requirements ofpar. (b) are allowed at any depth below the base
flood elevation provided the spaces are used only for one or more
ofthe following purposes :

a . Means of egress..
b . Entrance fo,yers ..
c. Stairways ,
d . Incidental storage of portable or mobile items .,
2 . Fully enclosed spaces used only for those purposes listed

in subd . 1 .. shall be designed to automatically equalize the hydro-
static pressure on extexior, walls by allowing the entry and exit of
floodwaters., Designs for meeting this requirement shall be certi-
fied by a registered architect or engineer or shall meet all of the
following requirements :

a,. There shall be at least two pressure relieving openings and
the openings shall have a total net area of not less than one square
inch for every square foot of enclosed area subject to flooding ..

b, The bottom of all openings shall be no more than 12 inches
above grade ,

c. Openings may not be equipped with screens, louvers,
valves or other coverings or devices unless such devices permit
the automatic entry and discharge of floodwaters,.

(3) CERTIFICATION OF ELEVATION A registered land surveyor,
architect or engineer shall certify the actual elevation in relation
to mean sea level of the lowest structural member required to be
i.ieVaied b;y the pivviSiviiS of ihis Siibchapte1

~(4) ANCHORAGE. The structural systems of all dwellings shall
be designed, connected and anchored to resist flotation, collapse
or permanent lateral movement due to structural loads and stresses
at the base flood elevation.,

(5) PROTECTION OF ELECIRICAL AND MECHANICAL SYSTEMS
Electrical and mechanical equipment shall be placed above the

base flood elevation or shall be designed to prevent water contact
with the equipment in case of a flood up to the base flood eleva-
tion .

(6) CONSIRUCIION MATERIALS AND METHODS All dwellings
constructed in floodplains shall be constructed using materials

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

3-1-97.
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ILHR 21 .34 Construction in coastal floodplains.
(1) GENERAL . All dwellings constructed in coastal floodplains
shall be designed by a registered architect or engineer and shall
meet the requirements of this section and s . ILHR 21 .33 .

(2) ELEVAIIOrr All dwellings constructed in a coastal flood-
plain shall be elevated so the lowest portion of all structural mem-
bers supporting the lowest floor, with the exception of mat or raft
foundations, pilings, piling caps, columns, grade beams and brac-
ing, is located at or above the base flood elevation .

(3) ENCLOSURES BELOW BASE FLOOD ELEVATION Enclosures

below the base flood elevation in a coastal floodplain may not be

used for human occupancy and shall be free of all obstructions,
except for non-loadbearing walls and partitions, Non-loadbear-

ing walls and partitions below base flood elevation shall be
constructed to break away without causing any structural damage
to the elevated portion of the dwelling or foundation system due
to the effect of wind loads and water loads acting simultaneously ,

(4) FOUNDAIIONS. All dwellings located in a coastal flood-
plain shall be supported and anchored on pilings or columns ., The
piling or column shall have adequate soil penetration to resist
combined water and wind loads at the base flood elevation Piling
or column design shall consider the effect of scour of soil strata,
Mat or raft foundations to support columns may not be used where
soil under the mat or raft is subj ect to scour or other erosion from
wave flow conditions .

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