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Chapter SPS 321
CONSTRUCTION STANDARDS

Subchapterl — Scope Subchapter V — Foundations

SPS 321.01 Scope. SPS 321.18 Foundations.

Subchapter Il — Design Criteria Subchapter VI — Floors

SPS 321.02 Loads and materials. SPS 321.19  Floor design.

SPS 321.03  Exits. SPS 321.20 Concrete floors.

SPS 321.035 Interior circulation. SPS 321.203 Garage floors.

SPS 321.04  Stairways and elevated areas. SPS 321.205 Wood floors in contact with the ground.
SPS 321.042 Ladders. SPS 321.21  Precast concrete floors.
SPS 321.045 Ramps. SPS 321.22 Wood frame floors.

SPS 321.05 Natural light and natural ventilation. SPS 321.225 Decks.

SPS 321.06 Ceiling height.

SPS 321.07  Attic and crawl space access. Subchapter Vil — Walls

SPS 321.08 Fire separation and dwelling unit separation. SPS321.23  Wall design.

SPS 321.085 Fireblocking. SPS 321.24  Exterior covering.
SPS321.09 Smoke detectors. SPS321.25  Wood frame walls.

SPS 321.095 Automatic fire sprinklers. SPS321.26  Masonry walls.

SPS 321.097 Carbon monoxide alarms. Subchapter VIIl — Roof and Ceilings

SPS 321.10  Protection against decay and termites. SPS 321.27  Roof design and framing.
SPS 3211  Foam plastic. SPS 321.28  Weather protection for roofs.

SPS 32115 Installation of elevators or dumbwaiters. ) .
Subchapter IX — Fireplace Requiements

Subchapter Ill — Excavations SPS 321.29  Masonry fireplaces.

SPS 321.12 Grade. . SPS 321.30 Masonry chimneys.

SPS 321.125 Erosion control and sediment control. SPS 321.32  Factory-built fireplaces.

SPS 321.13  Excavations adjacent to adjoining property o )
SPS 321.14  Excavations for footings and foundations. Subchapter X — Construction in Floodplains

SPS 321.33  Construction in floodplains.

Subchapter IV — Footings SPS 321.34  Construction in coastal floodplains.

SPS 321.15 Footings.

SPS 321.16  Frost protection. Subchapter XI — Installation of Manufactured Homes
SPS 321.17 Drain tiles. SPS 321.40 Installation standards.
Note: Chapter Ind 2ivas renumbered to be chapter ILHR Rigister February (b) Live loads. 1. ‘Floors and ceilings.” Floors and ceilings

1985,No. 35Q eff. 3-1-85. Chapter ILHR 2fvas renumbered chapter Comm 21 ; P ;
unders. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6.%@” b_e de_S|gned and constructed _tO support the mlmm_um “\_/e
7., Stats. Register January1999, No. 517 Chapter Comm 21 was reprinted to-cor loadslisted in Tble 321.02. The design load shall be applied uni
rectthe Table of ContentsRegister October 2009 No. 64€hapter Comm 21 was

renumberedhapter SPS 321 under s. 13.92 (4) (b) 1., SRgister December 201 formly over the component area.

No. 672 Table 321.02-1
Subchapter| — Scope Live Load
. . Component (pounds per sq. ft.)
SPS 321.01 Scope. The provisions ofhis chapter shall
apply to the desigrand construction of all one- and 2-family FI0OrS ... 40
dwellings. _ Garage floors. . ................ 50
History: Cr. Registey November1979, No. 287eff. 6-1-80. ) .
Exterior balconies, decks, porches 40
Subchapter |l — Design Criteria Ceilings (with storage) . . . . .. . . .. 20
SPS 321.02 Loads and materials. Every dwelling shall Ceilings (without storage) . ... . .. 5
g? t?]?ss Isgggt?oﬁr_]d constructed in accordance with the requwementsz ‘Snow loads.” Roofs shall be designed and constructed to

(1) DesieNLOAD. Every dwelling shall be designed and consupportthe minimum snow loads Ils_ted on the zone map. The
structedto support the actual dead load, live loads and wind loal@gds shall be assumed to act vertically over the roof area pro
acting upon it without exceeding the allowable stresses of tfectedupon a horizontal plane.
material. The construction of buildings and structures shall result . ;
in a systenthat provides a complete load path capable of transf?r (C.) Wind 'O?ds- Dwelll_ngs shall be de_5|gned and constructed
ring all loads frompoaint of origin through the load—resisting le © Withstand either a horizontal and uplift pressure op@dnds
mentsto the foundation. per square foot acting over the surface area or the wind loads

(a) Deadloads. Every dwelling shall be designed and condeterminedin accordance with ASCE—-05, Minimum Design
structedto support the actual weight of attmponents and mater Loadsfor Buildings and Other Structes
ials. Earth—sheltered dwellings shall be designed and constructedote: ASCE 7-05 allows for substantial reduction from 20 psépglied to the
to support the actual weight of all soil loads. surfacearea.
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SPS 321.02 WISCONSINADMINISTRATIVE CODE 20

(2) MeTHopsoF DESIGN. All dwellings shall be designed by the following nationally recognized standards.
themethod of structural analysis thre method of accepted prac () Wood. 1. Except as provided in suti.a.andb., structural
tlcl\leotsepesceltfeligng ]_elgcrtllepsaorfttf?g (tjz:osar?r’r?gnet.of natural resources, for specillflmber’ glue—lami_nated timbemm.ber piIi_ngs andfaStening$
requirementselating to buildings located in flood plain zones. Information regarcg_hal! be designed in accordance with thiational Design Speei
ing the elevation of the regional flood may be obtained frontotte zoning dicial.~  fication for Wood Construction” and the “DesigraMes folbod
(3) STRUCTURAL STANDARDS. (a) General. Design, construc Construction,”a supplement to thHdational Design Specification
tion, installation, practice and structural analysis shall conform for Wood Construction.

Figure 321.02
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21 SAFETY AND PROFESSIONAL SERICES SPS 321.02

a. Section 2.2.5.3. The cumulativefezits of short-time 2. ACI Standard 332, Residential Code Requirements for
loads,such asnow shall be considered in determining duratioistructuralConcrete.

i ote: Concrete construction in one- and two—family dwellisgsuld meet the
of load. For snow load, no greater duration of load factor than 1'%t§\rl1dardsastablished in ACI 332. Construction means, materials, or methods not

shallbe used. addresseih ACI 332 should meet the standards established in ACI 318.

b. Section 4.1.7. The provisions of this section shklb (e) Masonry. The design and construction of masonry shall
apply to reused lumber Reused lumber shale considered to conformto the following standards:
havea duration of load factor of 0.90. 1. ACI 530, Building Code Requirements for Masonry Struc

2. Span tables for joists and rafters printed in$RS 325 tUres. o
AppendixA or approved byhe department may be used in lieu 2. ACI_ 530.1, Specification for Masonry_ Structures.
of designing by structural analysis. (f) Engineeredstructural componentsEngineered structural
3. Sawn lumber that is not graded in accordance with the st&ﬂmft)ﬁrl‘e”ésihglu be uselt_j e{;\y?ﬁcordancfe Vt"'th strugéuréiltﬁnalyss
dards under subdl., shall use the NDS published allowable’’ WIth 10ad tables Suppl € manutacturgproviaed those
designstresses for the lumber species using grade number 3 wjoﬁgg tables were developed usstguctural analysis or load test

usedfor studs, stringers, rafters or joists and may use grade n (9) Whole logs. Dwellings constructed of whole logs shall

ber1 when used for beams, po_sts or tlrpbe.rs. . ]c_onformto ICC 400, Standard on the Design and Construction of
(c) Structural steel. The design, fabrication, and erection o og Structures.

structuralsteel for buildings shall conforito Specification for  Note: This standard requires the minimum log diameter to be 8 inches.
StructuralSteel Buildings and the provisions of the accompany (h) Fasteners.1. All building components shall be fastened

ing commentary as adopted undable 320.24-3. to withstand the dead load, live load, snow load, and wind load.
(d) Concrete. Plain, reinforced or prestressed concrete-con 5 Easteners shall comply with the schedule listecaioler

structionshall conform to the following standards: 321.02-2.
1. ACI Standard 318, Building Code Requirements for Struc ygte: other fastening methods may be allowed if engineered sriies 321.02
tural Concrete. @3).

Table 321.02-2
MINIMUM FASTENER SCHEDULE TABLE

Otherinterior and exterior panel products and finishes installed per manufacturer requirements.
For engineered connectors, use manufacsisecified fasteners.

Description of Building Materials/Connection Number and Type of Fastenet 23
Floor Framing

Joist to joist, face nailed over support 3-8d

Joist to sill or girdertoe nail 3-8d

Band or rim joist to joist, end nail 3-16d

Band or rim joist to sill or top plate 2-16d at 16 o.c.

Bridging to joist, toe nail each end 2-8d

Built-up girder and beams, top loaded

Built-up girder and beams, side—loaded

Ledger strip to beam, face nail
Joist on ledger to beam, toe nail

10d at 32" o.c. at top and bottom and
staggered and two at ends and at each
splice

16d at 16” o.c. at top and bottom and
staggered and two at ends and at each
splice

3-16d each joist

3-8d

Wall Framing

Sole plate to joist or blocking, face nalil
Top or sole plate to stud, end nail
Stud to sole plate, toe nail

Doubled studs, face nail

Doubled top plates, face nail

Doubled top plates, minimum 24-incHs#t of end joints, face nail in lapped

area
Top plates, laps and intersections, face nail
Continuous headgtwo pieces

Continuous header to stud, toe nail

1” corner brace to each stud and plate, face nail

Built-up corner studs

2-16d at 16 o.c.
2-16d

3-8d or 2-16d
10d at 24 o.c.
10d at 24 o.c.
8-16d

2-10d

16d at 16 o.c. along each edge
4-8d

2-8d or 2 staples31”

10d at 24 o.c.
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22

Description of Building Materials/Connection

Number and Type of Fastenet 23

Roof/Ceiling Framing

Ceiling joists to plate, toe nail

Ceiling joist, laps over partitions, face nalil
Ceiling joist to parallel rafters, face nail

Rafter to plate, toe nail (maximum 6 rafter span, engineered connector for
longer)

Roof rafters to ridge, valley or hip rafters, toe nail
Roof rafters to ridge, valley or hip rafters, face nail
Collar ties to rafters, face nail

3-8d
3-10d
3-16d
2-16d

4-16d
3-16d
3-8d

Boards and planks

1” x 6" subfloor or less to each joist, face nail

Wider than 1 x 6” subfloor toe to each joist, face nalil

2" subfloor to joist or girdetlind and face nail

1” x 6" roof or wall sheathing to each bearing, face nalil

1” x 8" roof or wall sheathing to each bearing, face nalil
Wider than 1 x 8” roof sheathing to each bearing, face nail
2"planks

2-8d or 2 staples, A"
3-8d or 4 staplesi1”
2-16d

2-8d or 2 staples A"
2-8d or 3 staples, A"
3-8d or 4 staples A"
2-16d at each bearing

Panel Sheathing

Spacingof Fastener

Material Fastener Intermediate
Edges
Supports
Engineered wood panel for subfloor
and roof sheathing and wall corner
wind bracing to framing
516" to V5" 6d common or deformed nail or staplé;” 6" 12" 4
Slg" to %" 8d smooth or common, 6d deformed nail, or staple, 14 6" 12" 4
ga. P4”
75" to 1” 8d common or deformed nail 6" 12"
1Yg" to 14" 10d smooth or common, or 8d deformed nail 6" 12"
Combination subfloor/ underlay-
ment to framing
%" or less 6d deformed or 8d smooth or common nail 6" 12"
7Ig" to 17 8d smooth, common or deformed nail 6" 12"
1Yg" to 1%4" 10d smootlor common or 8d deformed nail 6" 12"
Wood panel siding to framing
15" or less 6d corrosion-resistant siding and casing nails 6" 12"
5/g" 8d corrosion-resistant siding and casing nails 6" 12"
15" structural cellulosic fiberboard 14" galvanized roofing nail; 8d common nail; 3” 6"
sheathing staple 16 ga.,'2" long
25/3," structural cellulosic fiberboard 134" galvanized roofing nail; 8d common nail; 3” 6"
sheathing staple 16 ga.,4" long
15" gypsum sheathirfy 14" galvanized roofing nail; 6d common nail; 4" 8"
staple galvanized'4” long; 144" screws, Jpe W or
S
5/g” gypsum sheathirfy 1%" galvanized roofing nail; 8d common nail; 7" 7"

staple galvanized®lg” long; B/g” screws, Jpe W or

S

LAl nails are smooth—common, box or deformed shank except where otherwise stated.

2 Nail is a general description and may be T—-head, modified round head or round head.

3 Staples are 16—gauge wire, unless otherwise noted, and have a mittigiumd. crown width.
4 Staples shall be spaced at not more thdndl@. at intermediate supports for floors.
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5 Apply vertically 4 x 8’ or 4 x 9’ panels.
(4) ALTERNATE MATERIALS AND STANDARDS. No part ofthis  one exit door leading directly to the exterior and at least one egress

codeis intended to prohibit or discourage use of alternate, equivaindow that complies with sulg6).
lent materials or standards; or the construction of innovative 2. a. Dwellings that meet the size restrictions under siibd.
dwellings such asa dwelling built below ground, a geodesicare not required to meet the exit separation requirements under
dome,a concrete house, a filgaiss house, or any other noneonpar.(e) or (f).
ventionalstructure. b. If a dwelling that meets the size restrictions under supd.

Note: Examplesof materials addressed by this subsection include structural inddasmore than one room on the first flptile door and the egress

latedpanels that are used in accordance thighmanufactures instructions or struc ~ window shall be located in ddrent rooms.

tural analysis, and cold—formed steel framing complying with AISI S2@Mhdard . . . .

for Cold—Formed Steel Framing — &scriptive Method for Onand Two Family 3. One of theexit doors required in paf@) may be omitted
Dwellings for a dwelling unit that has one or more egress windows on the first

History: Cr. Registey November1979, No. 287eff. 6-1-80; rand recr(3) (@),  floor. If there are bedrooms, each must have a window that com
am. (3) (c) and @ble 21.02, cr(3) (c) 2.,Register February 1985,No. 35Q eff. plieswith sub (6)
3-1-85; cr (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and Reyjster, s .
November,1995, No. 479eff. 12-1-95; renum. and am. (1) (c) to be (@)1., cr (2) ExiTs FROM THE SECONDFLOOR. (@) At least 2 exitshall
(1) (c) 2. and 3., am. (3) (dRegister January1999, No. 51/ef. 2-1-99;r(3) (&)  be provided from the secorftbor. At least one of the exits shall

3.and cr (3) (e),Registey March, 2001, No. 543f. 4-1-01; correction in (3) (b) ; : ;
madeunder s. 13,93 (2m) (b) 7.. StaRegisterMarch, 2001, No. 54TR 02-077 €@ stairway or ramp and lead to the first floor or disg@do

am. (1) (intro.) and (dRegisterMay 2003 No. 569eff. 8-1-03; corrections in (3) grade. The second exit may be via a stairway or ramp that dis
(b) and (d) made under s. 13.93 (2m) (b) 7., Stetagjster May 2008lo. 569 CR ~  chargego grade, or to a balcony which complies with £8p.or
‘(),o?)‘(%;‘?of-(f()lgé‘é) (%)?Q)C’a%afaegur((g)) (gc)) ;ﬁa(fg)(agréo ((33)) (?{3.21‘3”;2&)3“’ (‘g’ (1[0)to a deck that complies with SPS 321.22%nd that is no more
and(g), am.(3) (e)Register March 2009 No. 636F. 4~1-09; correction in (1) (b) than15 feet above the grade b(.9|OW ) )
LB s 5% OO/ R P S, (0) Windows that comply with sule) may be provided i
2014No. 704 of 9-1-14:CR 15-041 renum. Bble 321 02 table 321 02—1and Schsecond floor bedroom — or in another location orstteond

(1) (d) to (3) (h) L. and am., am. (3) (c), @) 2., consol. (3) (g) (intro.) and 2. and floor if there are no bedrooms on that floor — in lieu of the second

renum.to (3) (g) and am., (3) (g) 1., cr(3) (h) 2., Bble 321.02-2 renum. from SPS exit from that floor

320to 325 Appendix and am., (4) renum from SPS 320.02 (5) andRegister A ;
Decembe2015 No. 720efl. 1-1-16; correction in (3) (b) 2. under s. 13.92(®)) (C) Where the sec_ond fI_oor of a bU|Id|ng is the lowest flqor
7., Stats.Register December 2015 No. 720 level in a dwelling unit, as imn up—and—-down duplex, no exit

from the unit maygo through another dwelling unit or other
SPS 321.03 Exits. Exits, doors and hallways shall be conParty’soccupancy on the first floor _
structedas specified in this section. (3) ExiTs ABOVE THE SECONDFLOOR. (&) Except as provided
derpars.(b) and(c), each habitable floor above the sectiadr
(1) EXITS FROMTHEFIRSTFLOOR. (a) Except as allowed underY" / / - -
par.(h), every dwelling unit shall be provided with at least 2 ex hall be pfo‘t"qed with at least 2 exits that meet all ofdtiewing
doorsaccessible from the first floor equirements.

(b) Atleast one of the exits shall discharto grade and may flooll The exits shall be stairways or ramps that lead to the second

L 2 AT ; r or dischage to grade.
not go through a garage. This exit may inclitterior or exterior ) . .
stai?s. gh a garag y 2. Theexits shall be located such that an exit is accessible to

Note: Underthis paragraph, only one of the two exit doors that are addressec}%e second floor if another exit is blocked.

par.(a) is required to exit directly to grade. (b) A second stairway aamp exit is not required for habitable
(c) Any exit that does not comply with péis) may dischage &réason a third floor that meet all difie following requirements:
to an outside balcony that complies with s(#). 1. The habitable area consists of a single room.

: . : Note: Non-habitable areas, such as closets and bathrooms may be partifioned of
(d) Any exitthat does not comply with p&b) may dischage ; )
into an attached garage provided the garage hesiadoor that 2. The room is not used for sleeping.
dischargeso grade. An overhead garage door may not be used as3. The habitable area has a floor area of 400 square feet or less.
anexit door 4. There is ateast one egress window meeting the reguire
(e) Except as allowed under paif.and(h), the 2 required exit Mentsof sub.(6) in the habitable area. _ )
doors shall be separated by at least the greater of the following dis(C) A second stairway or ramp exit is not required for habitable

tances: areason a third floor that meet all ofie following requirements:

1. One-third the length of the longetiagonal of the floor in 1. The dwelling is fully sprinklered in accordance with MFP
planview, exclusive of an attached garage. 13Ror NFFA 13D.

2. 20 feet. 2. If a required exit includes an attached garage, the garage

Note: See chSPS 325 Appendix Aor examples of exit separation design. ~ Shall be sprinklered. . .

(f) 1. Firstfloor levels that do not meet the separation require (4) EXITS FROMLOFTS. (&) At least one stairway exit shall be
mentsunder par(e), shall have at least one egress window-conprovided,to the floor belowfor a loft exceeding 400 square feet
plying with sub.(6) on that floor level. In area.

2. An egress window to comply with sutid shall be sepa (b) Atleast one stairway or ladder exit shalidpevided to the
ratedfrom at least one door on the first floor by one of the diéloor below for a loft, 400 square feet or less, in area.
tancesunder par(e). (5) EXiTS FROMBASEMENTSAND GROUNDFLOORS. (@) General.

3. Iffirst floor levels that do not meet the separation requir&XCeptas provided in pa(b), all basementand ground floors
mentsunder par(e) contain one or more sleeping rooms, eacphallbe provided with at least one exit of the following types:
sleepingroom shall have at least one egress window complying 1. A door to the exterior of the dwelling.

with sub.(6). 2. A stairway or ramp that leads to the floor above.

(g) 1. The exit separation distance required undefgahall (b) Basements and gund floors used for sleepind.. Base
be calculated or measured as a straight line from the midpointroéntsand ground floorsised for sleeping shall be provided with
onedoorway to the midpoint of the other doorway atleast 2 exits.

2. For exiting through an attached garage, the separation dis 2. The exits shall be located as far apart as practical.

tanceshall be measured using the door connecting the gareje 3. The exits may not be accessed from the same ramp er stair
thedwelling. Distance within the garage shall be ignored.  way.

(h) 1. Dwellings consisting of no more than a first floor with 4. In addition to the exit type required under. fa), the see
a maximum floor area of 400 square feet and a loft area rwid exit from a basement or groufidor used for sleeping shall
exceedinghalf of the first floor area, shall be provided with at leasie one of the following types:
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SPS 321.03 WISCONSINADMINISTRATIVE CODE 24
a. A door to the exterior of the dwelling. 1. At least one exit door shall be a swing-type door at least
b. A stairway or ramp that leads to the floor above. 80inches high by 36 inches wide.

2. Except as allowed under sub8sand4., other required
doors shall be at least 76 inches high by 32 inches wide.

3. Where double doors are used as a required exit,deach

c. A stairway that leads to a garage provided the garage ha§
an exit door other than the overhead door exi

d. An egress window that complies with s(8), located in leaf shall provide a clear opening at least 30 inches wide and be
each bedroom. _ _ atleast 76 inches high.

(6) WINDOWSUSEDFOREXITING. Wndowswhich are installed 4. Where sliding doors are usedaasequired exit, the clear
for <t3_XIt purposes shall comply with the requirements of this supeningshall beat least 29 inches wide and be at least 76 inches
section. high

. o an.
(a) The window shalbe openable from the inside without the (p) All exit doors shall be openable from the interior without
useof tools or the removal of a sash. If equipped with a storm gfe use of a key
screenjt shall be openable from the inside. _ (8) BALCONIES. (a) Balconies shall be made of concrete, metal
(b) 1. The nominal size of the net clear window opening shaf wood which is treated, protected or naturally decay-resistive
be at least 20 inches by 24 inches irrespective of heighvidih.  in accordance with SPS 321.10

Nominaldimensions shall be determined by rounding up fractions ) Baiconies shatbe provided with guards in accordance with
of inchesif they aré/2—inchor greater or rounding down fractionsg Sps 321.04 (3)

of inches if they are less thagrinch. ) (c) Balconies which are required for exit purposes shall also
_ 2. No portion of the windoyincludingstops, stools, meeting comply with all of the following requirements:
rails and operator arms, shall infringe on the required opening. 1. The balcony guard shall terminate more than 46 inches
~ (c) The area and dimension requirements of ({umay be apovethe floor level of the balcony
infringed on by a storm window . _ 2. The floor level of the balcony shall be no more than 15 feet
(d) 1. For any window used for exiting, the lowest point aibovethe grade below
clearopening shall be no more than 60 inches above the floor 3 The floor of the balcony shall have minimum dimensions
2. If the lowest point of clear opening is more than 46 inches 3 feet by 3 feet. The guard and its supports may infringe on the
abovethe floot a permanent platform or fixture shall be installedimensionsof the required area no more than 4.5 inches.
suchthat a flat surfacat least 20 inches wide and 9 inches deep (9) SpiiT LEvEL DWELLINGS. In determining the exit require
is located no more than 46 inches directly befbevclear opening. mentin a split level dwelling, all levels that are to be considered
3. The topmost surface of the platfoonfixture shall be no a single story shall be within 5 feet of each ather

morethan 24 inches above the floor (10) Two-FAMILY DWELLINGS. In a 2-family dwelling, each
4. The topmost surface of the platform or fixture skafiport dwelling unit shall be provided with exits in compliance with this
alive load of at least 200 pounds. section.

5. A stair used for the sole purposerefching the top of the  (11) ExiTs To COURTYARDS. No exit may dischae to a court
platform or fixture is exempt fronthe requirements of SPS yardhaving a perimeter that is entirely enclobgdexterior build

321.04 ing walls or other obstructions that prevent pedestrian passage.
i ; ; ; History: Cr.Register November1979, No. 287ef. 6-1-80; rand reciRegister,

(e) 1. An egress window W'th any point of clear o_pertueg)w Februar))//,1985, Ngo.35(1 eff. 3-1-85; emay. am. (1) (b), (2) and (5) (b)92.,fef
adjacentgrade shall be provided with an areaway in accordangé-gsy. (1) (b), renum. (1) (a) to be (1), am. (2), (7) and (&nd recr(5) o (6),
with this section. cr. (6m) gnd (18)0 t)o (1(12)(ale)giRster_Jamﬁry1r?sfé 3120 ,\?9,721; &?'7—14—819; Szm (3}1?5)

. . r. and recr an , Registey March, , No. . 4-1-92; am. (8),
2. The width of the areaway shall be at least equal to the W"ﬂz d recr(10) (a),RegisterNogemberlg%, No. 479efl. 12-1-95; am. (6m) (b)

of the window 1.and 2., r(6m) (b) 3.Register January1999, No. 517ef. 2-1-99; rand recr(1),
[ f (7) and (8), am. (2) (b), 6), renum. (6m) to be (6) andand recr(6) (d) and
3. The areaway shall be a minimum of 36 inches meas“’g s renumRegistey March, 2001, No. 542f. 4-1-01, reprinted to correct print
perpendiculafrom the outer surface of the below—-grade wall. ingerror in () (6) 2.Register September 2001 No. 5&R 02-077am. (1) (), (5)
i i (intro.) and (10) (b),.rand recr(1) (e), cr (1) (f) to (h),Register May 2003l0.
gi 4. If the dbotton;] of the e]tcreﬁway IS more thf‘n 46 mtg;es be"é@a eff. §-1-03;CR 03-097am. (1) (h) 1.Register November 2004 No. 5.
adjacentgrade or the top of the areaway enclosureatBaway 1-1_os.Cr 08-043am. (title) and (1) (b), and recr(3) and (7), renum. (6) (€) 5.

shallbe provided with a ladder or stairaa egress. Stairs usedand(10) to (12) to be (6) (e) sﬁ. a. and (8) to (10)(6) (e) 5. b. to d., (8) and (9)

to comply with this sectioareexempt from the requirements ofRegisteMarch 2009 No. 63%ff. 4-1-09; correction in (2) (a) made undet3.92
s.SPS 321.04 (4) (b) 7, Stats.Register March 2009 No. 632R 09-104 am. (1) (c)Register
) o . i Decembe010 No. 660eff. 1-1-11; correction in (6) (d) 5., (&), (8) (a), (b) made
5. a. Ladders or other stairs used to comply with stihday  unders.13.92 (4)(b) 7, Stats. Register December 20No. 672 CR 15-041am.

. ; ; 1) (c), (d), cr. (1) (h) 3., am. (2) (a) to (c), (6) (d) 5., (&) 4., 5. a(&) (f), am. (7
infringe on the required area tife areaway by a maximum of 6Eag E‘C) ((8)) (g;’((c)) (1) 3 g&)(R)eg’}étgr(ge C(er)n(bgr 20(1952 " Ygf‘ir_(fl)_el‘g 0]

inches.

b. Ladder rungs shall have a minimum inside width of at least SPS 321.035 Interior circulation. (1) DooRs AND
12inches and shall project at least 3 inches from the wall behiggenings. All doors and openings to the following areas shall be
the ladder atleast 80 inches high and provide either a net clear opening width

c. Ladder rungs shall be able to support a concentrated I®4@0 inches or be a 32—inch door:
of 200 pounds. (a) Except as provided under pafis) and(c), all entrances

d. Ladder rungs shall have a maximum rise of 12 inchd40 common use(:'ireas.
betweenrungs and shall extend to within 12 inches of exterior (b) Atleast 50% of the bedrooms. .
grade. (c) 1. Atleast one full bathroom, including doors or openings

. 10 a sink, toilet and tub or showelf this bathroom is accessible
the gfegcvz)?rggg\éafgfgrﬁgf&fg&%ﬁggsum that water enteri ly through a bedroom, the bedroom door shall meet the mini

mumwidth requirements of this section.
(f) An egress window under a deck or porch shall digghar umw qu ! !

. . : 4 2. If one or more full bathrooms are provided on the first floor
througha cleampath of at least 36 inches in height and 36 inch - : e
in width, and no more than 15 feet in length, to a yard or op ettr)lgt?irrg?;lno(r;eetlng the requirements undersadtion shall be

SpNagt:gUnder this paragraph, there is no maximum height above gradedoress Note: This section does not require a full bathroom on the first.floor
window. Similarly, egress windows are not prohibited from disghay to a roof, (2) Hawways, (a) Except as allowed under gaj, the clear
regardlesf the slope of the roof. width of hallways shall be at least 36 inches.

(7) DOORsSUSEDFOREXITING. (@) Doors used for exiting from  (b) The following areallowed to infringe on the required clear
adwelling shall meet the following dimensions: width of a hallway:
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25 SAFETY AND PROFESSIONAL SERICES SPS 321.04

1. Door hardware and finish trim. a. The winder treads shall have a minimum tread depth of

2. Handrails may infringe into the minimum width of a hall inches measured at a point 12 inches from the narrow end of the
way up to 4% inches on each side. tread.

3. Heating registers may infringe into the minimum width b. The depth of thenmediately adjoining winder treads shall
ahallway up to 4 inches and no part of the register may be molee equal at a point 12 inches from the narrow end of the tread or
than38 inches above the flaor inside face of spindles or balusters.

4. Ducts,pipes, light fixtures, structural features, and corner c¢. Wnder treads may not be used on a straight stairway
treatmentghat arewithin 84 inches of the floor may infringe into 4 ‘|ndividual winder treads.’ aAn individual winder tread

the minimum width of a hallway by a maximum dfAnches on 3y he placed between rectangular treads or at the end of a flight

eachside. S _ of rectangular treads provided the tread depth is at least 9 inches,
5. Unlimited infringements are allowed in a hallway morevhenmeasured at a distance of 12 inches from the narrow end of
than84 inches above the flaor thetread or from the inside face of the wall.

(3) KitcHENs. (a) There shall be at least 30 inches of elear b. There may be more than one individual winder tread in a
ancebetween a wall, a permanently—installed kitchen island, ptairway.

manently-installeckitchen cabinets and the following kitchen . \ynder treads may not be used on a straight stairway

applllan;:eslf prowdelij:t (d) Headroom. 1. Stairways shall be provided with a mini
- A Tange, cook top or oven. mum headroom clearance of 76 inchresasured vertically from

2. Assink, refrigerator or freezer aline parallel to the nosing of the treads to the ceilindit sofany
~ (b) Measurements shall hiaken from the face of the wall, overheadbstruction directly above that line.
island, cabinet or appliance, ignoring knobs and handles. 2. The headroom clearance shall be maintained over an inter

Note: See ICC/ANSI A17.1chapter 10 for more guidelines relating to doors anqlnediatdanding_
accessibleoutes. Under that standard, doors must be at least 80—inches in height and . . .
providea minimum net clear opening of @%inches in width in order to provide 3. The headroom clearance shall be maintagved a landing

accessibilityfor people with disabilities. thatis at the top or bottom of a stairway for a minimum distance
History: CR 08-043cr. Register March 2009 No. 636ff. 4-1-09. of 36 inches in the direction of travel of the stairway

) (e) Uniformity. 1. Within a stairway flight, the greatest tread

SPS 321.04 Stairways and elevated areas.  depthmay not exceed the smallest tread depth by more3than
(1) Scope. (a) General. Except as provided under p@y), the inchand the greatest riser height may not ext¢eedmallest riser
following stairways shall conform to the requirements of this segeightby more thar#/g inch.
tion. S ) . 2. Theallowed variation in uniformity under sulitl.may not

1. Every interior and exterior stairway attached to, oF SUpe used to exceed the maximum riser height under(ipgor to
portedby any part of the structure covered under this code. decrease¢he minimum tread depth under p@).

2. Tub access stairs, unless they are an integral part of anf) Open risers Stairways with open risers shall be €on

approvedplumbing product. structedto prevent the through—passage of a sphere with a diame
(b) Exceptions. The following stairways are not required tater of 4 inches or lgjer between any 2 adjacent treads.
comply with the requirements of this section: (9) Walking surface. The walking surface of staireadsand

1. Stairways leading to non—habitable attics or crawl spacégndingsshallbe a planar surface that is free of lips or protrusions

2. Non-required stairways connecting the basement direcffipt could present a tripping hazard. . .
to the exterior of thestructure without communicating with any ~ (3) HANDRAILS AND GUARDS. (a) General. 1. A flight of stairs

otherpart of the structure. with more than 3 risers shall be provided witkeast one handrail
(2) DETAILS. (a) Width. 1. Except fospiral staircases under for the full length of the flight. _ _ _
subd. 2., stairways shall measure at leastiB6hes in width. 2. Guards shall be provided on all open sides of stairs consist

Handrailsand associated trim may projectmaximum of 4.5 ing of more than 3 risers and on all open sides of areas that-are ele
inchesinto the required width at each side of the stairw@ige vatedmore than 24 inches above the floor or exterior grade.
minimum clear width at and below thieandrail, including at Note: A handrail provided at 30 to 38ches above the tread nosing meets the
treadsand landingsmay not be less than 31.5 inches where §'gntreduirement fora guard on a stairway

handrailis installed on oneide, and 27 inches where handrails are 3. & Except as provided in sutiil.b, guards shall be cen
providedon both sides. structedto prevent the through—passage of a sphere with a diame

2. Spiral staircases shall be at leastrgfhes wide measured terof 4 3/8 inches, when applying a force of 4 pounds.

from theouter edge of the supporting column to the inner edge of P. The triangular area formed by the tread, riser and bottom
the handrail. rail shall have an opening size that prevents the through—-passage

(b) Riser height.1. a. Except for spiral staircases under subf @ SPhere with a diameter of 6 inches, when applying a force of

2., risers may not exceed 8 inches in height measured vertic&tpounds. o . . o
from tread to tread. c. Rope, cable, or similar materials used in guard ishiélll

b. At the top and bottom of a flight, measurement shall € strung with maximum openings of 3 1/2 inches with vertical
takenfrom the top of the nosing the finished floor surface unlessSUppOrtsa maximum of 4 feet apart.

ini i i i i ote: In some cases, the vertical supports could be simple cable staysehat of
thefinished surface is carpeting, in which case measurement Sogncalsupport to the rope or cable span. Structural posts must be supplied to provide

be made to the hard surface below the carpeting. therail with the minimum 200 pound load resistance, as well as to resist the tensile
2. Risers in spiral staircases may not exc@édinches in '0ads exerted by the tightened rope or cable. _
heightmeasured vertically from tread to tread. 4. a. Handrail&ind guards shall be designed and constructed

(c) Tread depth.1. ‘Rectangular treads.” Rectangular tread® withstand a.200 pound_lo_ad applied in any direction.
shall'have minimum tread depth of 9 inches measured herizon P. Handrail or guard infill componentbalusters and panel
tally from nosing to nosing. fillers shall withstand a horizontally applied perpendicular lofad

2. ‘Spiral staircase treads.’ Spiral staircase treads shall hafPounds on any one-foot-square area. _
aminimum tread depth of 7 inches from nosing to nosing-mea ¢. Glazing used in handrail or guard assemblies shall be safety
suredat a point 12 inches from the outer edgthefcenter column. glazing.

3. ‘Winder treads in series.’"wb or more winder treads may 5. Exterior handrails and guards shall be constructed of metal,
be placed immediately adjacent to each other anywhere in a stdigcayresistant or pressure-treated wood, or shall be protected
way provided both of the following conditions are met: from the weather
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(b) Handrails. 1. ‘Height.” a. Handrails shall be located at 2. ‘Height.” Guards shall extend to at least 36 inches above
least30 inches, but no more than 38 inches above the nosing oftthefloor or to the underside of a stair handrail complying with s.
treadsexcept as provided in subds.b.tod. Measurement shall SPS321.04 (3) (b) Measurement shall be taképm the hard
betaken from the hard structural surface beneath any finish magucturalsurface beneath any finish material to the top of the
rial to the top othe rail. \ariations in uniformity are allowed only guard.
whena rail contacts avall or newel post or where a turnout or 3. ‘Opening size.” Guards shall be constructed to prevent the
voluteis provided at the bottom tread. through—passagef a sphere with a diameter of 4 3/8 inches, when

b. A volute, turnout, or starting easing that does not compépplyinga force of 4 pounds.
with subd.1. a.may extend over the lowest tread. (4) LanbinGs. (a) Intermediatelandings. 1. A level inter

c. Transition fittings onhandrails may extend above themediatelanding shall be provided in any stairway with a height of
38-inchheight limit. 12 feet or more.

d. Where handrail fittings or bendings are used to provide a 2 Intermediate landings that connect 2 or more straight
continuoustransition between flights, or at winder treadsrom flights of stairs, or 2 flights of stairs at a right angle, shall be at least
ahandrail to a guard, or at the start of a flight, the height at the |rW"tjienasf ttrr1evtr|eads and shall measure at least 36 inches in the
tings or bendings may exceed 38 inches. ectionof travel.

5 Clearance.’ The clearance between a hanangilthe wall 3. Curved or irregular landing shall have a radius of at least

surfaceshall be at least 1 1/2 inches. 36 |2dgas. dori lar landi hall h - traiaht
3. ‘Winders.” a. Excepas provided under sub8. b, the - -urvec or iegurar fandings sna’ haveninimum straig

ired handrail ind tai hall be placed th -line measurement of 26 inches between the nosing of toa2
requireanandrail on winder stairs shall be placed on the SIga tingtreads measured at a point 18 inches from the narrow end
wherethe treads are wider

of the landing measured along the nosing of the 2 treads.

_ b. Where all winder treads in a flight have a depth of at least 1,y | 4ndings at the top and base of staifslevel landing shall
9 inches from nosingp nosing measurt_ad at a point 12 inches froge provided at the top and base of every stairs excepuaied
thenarrow end of the tread, the required handrail mapdmted iy par (d). The landing shall be at least as wide as the treads and
on either side of the stairway shallmeasure at least 3 feet in the direction of travel.

4. 'Projection.” Handrails and associated trim may project (c) Doors at landings.Except as provided in subdsto3. and
into the required width of stairs and landings a maximum©24 par.(d), level landings shall be provided on each side of any door
incheson each side. locatedat the top or base of a staigardless of the direction of

5. ‘Size and configuration.” Handrails shall be symmetricagwing. In the following exceptions, a stairway betweeaiwel-
aboutthe vertical centerline to allow for equal wraparounthef ing and an attached garage, carport or porch is considered to be an
thumband fingers. interior stair:

a. Handrails with a round or truncated round cross sectional 1. A landing is not required between ttheor and the top of
gripping surface shall have a maximum whole diameter of ipterior stairs if the door does not swing over the stairs.
inches. 2. Alanding is not required between ttheor and the top of

b. Handrailswith a rectangular cross sectional gripping su@n interior stairs of 1 or 2 risers regardless of the direatibn
faceshall have a maximum perimeter of 6 1/4 inches with a-maxVI"9- o _ o
mum cross sectional dimension of 2 7/8 inches. 3. Alanding is not required between a sliding glass door or
¢. Handrails with other cross sections shalve a maximum gn |nf—SW|ng|ng glass door and the top of an exterior stairway of
crosssectional dimension of the gripping surface of 2 7/8 inch&<" 'eWer rlsers. . . .
(d) Exterior landings. 1. The exterior landing, platforror

with a maximum linear gripping surface measurement of 6 1/4 ) .
inchesand a minimum linear gripping surface of 4 inches. sidewalkat an exterior doorway shall be located a maximum of 8

Note: See chSPS 325 Appendix Aor further information on handrail measure inchesbelow th.e .Imenor floor elevation, b.e sloped away from the
ment. doorwayat a minimal rat¢hat ensures drainage, and have a length
6. ‘Continuity’ Handrails shall be continuotsr the entire of at least 36 inches in thtrection of travel out of the dwelling.

lengthof the stairs except in any one of the following cases: 2'f The lﬁmding at the base (IJf an er)](terior stair Sdha!l be sloped
: : . : H wayfrom the stair at a minimal rate that ensures drainage.

. a. A handrail may be discontinuous at an intermediate lan%' History: Cr.Register November1979, No. 287ef. 6-1-80; r and reciRegister,

Ing. February,1985, No. 350eff. 3-1-85; am. (intro.),.rand recr(1) (c),renum. (3) (f)

i to Comm 21.042Registey January1989, No. 397eff. 2-1-89; r and recr(intro.)
b. A handrail may have newel posts. ~and (3) (0), am. (1) (@}2) (a) and (c) 2. and (3) (), ) (c) 6., March, 1992, No.
c. A handrail may terminate at an intermediate wall providems, ef.. 4-1-92; r and rect Registey November1995, No. 479%f. 12-1-95; am.

il i i (c) 1.and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am.. (&) (b)
th.elower end of the upper_ rail is returned to the wall Or pr.OVIdéﬁ)tro.),Registe; February1997, No. 494ef. 3-1-97; reprinted to restore dropped
with a flared end, the horizontalfsét between the 2 rails i®  cqpy RegisterMarch, 1997, No. 495. (1), renum. (intro.) to be (L) and am., renum.

morethan 12 inches measuré®m the center of the rails, and(2) and (3) to be (3) and (4). ¢2) and rand recr(4) (a),Registey March, 2001, No.

- f. 4~1-01,CR 02-077am. (2) (b) 1., () 1. and (3) (a), 2) (f) and (3
boththe upper and lower rails can be reached from the same trgEel 0L 22 renu&’z) Ecg oL (zg‘)*)(c) f‘”(mgrg)(a; @Mand@®©

without taking a step. (4) () 1. (intro.) and 2Register May 2003, No. 568f. 8-1-03;CR 03-097 am.

‘ ination i (2) (), (3) (a) 3.,and (c) 3.Register November 2004 No. 588f. 1-1-05;CR
(c) Guards. 1. ‘Application.’” a. Allopenings between floors, 80431 and recr(L), am. (2) (€) 2., 3. b. and (&) L. @ (¢) 3. ¢.. 4. ¢.. (4)3)
andopen sides Of. landings, platforms, balconies or porches thgt ¢ 4.b., c., (c) L. b. and c., renum. (3) (a) 4. and (c) L. to be (3) (&) 4. a. and (c)
aremore than 24 inches above grade or a floor shall be protectedlRegister March 2009 No. 636ff. 4-1-09;CR 15-041am. (1) (a) 2., (2) (a)
with guards 1.,(c) 4. a., b, (3) (title), (a) 1. to 5., renum. (3) (b) 1. to (3) (b) 1. a. and aB), cr
) . . (b) 1. b. to d., am. (3) (b) 3. a., b., (c) (title), 1. a.{&Y (c) 1. d., am. (3) (c) 2., 3.,
b. The requirements under suldd.a. apply where insect (4)(a) 2., (b), renum. (4F) 1. to (c) and am. (intro.) and 3., renum. (4) (c) 2. to (4)

screensare the only means of enclosure or protection for a surfdléslgld flnd amer @ éd) (“t'?tg' éRe_gitSterDDecengg%rfsoﬁ N7°2 YRM- .1I1‘J16?CR
thatis more than 24 inches above grade or a floor o onLam. (4)(c) 3. (omitteRegister Decen 0. 72PRegister January

c. For exterior applications, the 24 inch vertical measurement
shall be taken from the lowest point within 3 feet horizontally SPS 321.042 Ladders. Ladders which are used as prt
from the edge of the deck, landing, porch or similar structure. a required exit shall conform to this section.

d. This paragraplioes not apply to window wells, egress (1) Desicn LoAD. Ladders shall be designed to withstand
wells, and retaining walls. loadsof at least 200 pounds.
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(2) TREAD ORRUNGS. (&) Minimum tread requirements shall (a) Ramps which have a gradient gre#@n8.33% or 1:12
be specified in @ble 321.042. rBads lesthan 9 inches in width or one foot rise in 12 feet of run and which overcome a change in
shallhave open risers. All treads shall be uniform in dimensioelevationof more than 24 inches, shall be provided with handrails

bl on both sides.
Table 321.042 (b) Handrails shall be located so the top of the handrail is at

Pitch of Ladder . . N least30 inches, but not more than B&hes above the ramp sur
Angle to Horizontal Maximum rise Minimum T read face
(degrees) (inches) (inches) : . .
11610484 3 9 (c) 1. Open-sided ramgtall have the area below the handrail

i h' 48410 55.0 9 8 protectedby intermediate rails or an ornamental patterporévent
greater than 48.4 0 55. the passage of a sphere with a diameter of 4 3/8 inches when
greater than 55.0 to 61.4 10 7 applyinga force of 4 pounds, except as provided in s@bd.
greater than 61.4 to 67.4 1 6 2. This paragraph does not apphyramps having a walking
greater than 67.4 to 71.6 12 5 surface that is less than 24 inches above adjacent gradeeif
greater than 71.6 to 75.9 12 4 kick or side rail is provided to 4 inches above the walking surface,
greater than 75.9 to 80.5 12 3 {ahndha m&d—{all is provided between the toe—kicksate rail and
greater than 80.5 to 90 12 2 €handrail.

(d) The clear space between the handrail and any adjoining
all shall be at least/Ainches.

(5) LanpinGs. A level landingshall be provided at the top, at
efoot andat any change in direction of the ramp. The landing

(b) Rungsmay only be used for ladders with a pitch range
75°t0 9C0. Rungs shall be at least 1 inch in diameter for metal la
dersand 11/2 inch for wood ladders. All rungs shall be uniforr‘qh

in dimension, . . . . shallbe at least as wide as the ramp and shall measure at least 3
(3) RisErs. Risers shalbe uniform in height and shall con feetin the directi f |
: eetin the direction of travel.
form with Table 321.042. History: Cr. Register January1989, No. 397efl. 2-1-89; am. (3) (intro.Regis-
(4) WipTH. The widthof the ladder shall be a minimum of 20ter, March, 1992, No. 43%ff. 4-1-92; am. (3) (cRegister November1995, No.

; . P ; ; 479, eff. 12-1-95; am. (3) (b)Register January1999, No. 517ef. 2-1-99;CR
incheswide and a maximum of 30 inches wide. 3-097 am. (3) (C)Register November 2004 No. 58aF. 1-1-05;CR 08-043

0
(5) HanprAlLs. (a) Handrails shall be required for laddergenum.(intro.) and (1) to (4) to be (1) to (5) and am R&pister March 2009 N639

ith i ff. 4-1-09;CR 15-041 . (4) (c) to (4) (c) 1. and am., 2.Regist
with pitches Iegs than 65 . December0l5 No. 72055{.“{?151)6.@) 0@ (e) 1 andam. &) (0) 2.Register
(b) Handrails shall be located so the top of the handrail is at

least30 inches, but not more than 38 inches, altbgenosing of SPS 321.05 Natural light and natural ventilation.

thetreads. (1) NATURAL LIGHT. Each habitable room shall be provided with

(c) Open handrails shall be provided with intermediate rails paturallight by means of glazegpenings. The area of the glazed
an ornamental pattern such that a sphere with a diameter obfgeningsshall be at least 8% tie net floor area, except under the
inchesor lager cannot pass through. following circumstances:

(d) The clearance between the handrail gredwall surface (a) Exception. Habitablerooms, other than bedrooms, located
shallbe at least'z inches. in basements, ground flooos above garages do not require natu
(e) Handrails shall be designed and constructed to withstafi@d light. _ _ _ o
a 200 pound load applied in any direction. (b) Exception. Natural light may be obtained from adjoining
(6) CLEARANCES. (a) The ladder shall hageminimum clear areasthroughglazed openings, louvers or other approved meth
anceof at least 15 inches on either side of the center of the tre§fS- Door openings into adjoining areas may not be used to satisfy

(b) Theedge of the tread nearest to the wall behind the ladd8l requirement.
shallbe separated from the wall by at least 7 inches. (Im) NETFLOORAREA. For the purposes of sul§s) and(2),

(c) A passage way clearance of at least 30 inches parallel to, ttka](;?]r E?rf%?at does not include any area with a ceiling height of
slopeof a 90 ladder shalbe provided. A passage way clearanc : _— .
of at least 36 inches parallel to the slope of alZ8der shall be (2) VenTiLATION. (@) Natural ventilation. 1. Natural ventila

provided. Clearances fantermediate pitches shall vary betweerion shall be provided teach habitable room by means of open
these2 limits in proportion to the slope. abledoors, skylights or windows. The net area of the openable

. N . doors,skylights or windows shall be at le&5% of the net floor
(d) For ladders with less than afditch the vertical clearance reaof thg rgoom, except as provided in subdBalanced mechan
aboveany tread or rung to an overhead obstruction shall be at Iq%§ ventilation may be provided in lieu of openable exterior
?uaeget 4 inches measured from the leadiuige of the tread or o< skyiights or windows provided the systésncapable of
g ) . rovidingat least one air change per hofifresh outside air while
History: Renum. from Comm 21.04 (3) (Br. (intro.), Register January1989, p . h " . .

NGO, 300 Eh, s A 6 ety N e o dat Y1 %62, the room is occupied. Infiltratiomay not be considered as
am. (5) (b) and (c)Register January1999,No. 517 efl. 2-1-99; correction in (2) make—upair for balancing purposes.

(a), (3) made under $3.92 (4) (b) 7.Stats.Register December 20INo. 672 2. Any area with a ceiling height of less than 5 feet may be

excludedfrom the net floor area.

SPS 321.045 Ramps. (1) GENERAL. Every exterioror oo T .
interior ramp which leadt or from an exit shall comply with the Out(sbizjgt)ﬁgagj}lgﬁ]m”auonA" exhaust ventilation shall terminate
requirement®f this section. 9

Note: See ICC/ANSI A17.1 chapter 5 for more guidelines relatinghe design (3) SareTYGLAss. (am) Except as provided jrar (bm), glaz
andconstruction of an accessible ramp. Under that standard, ramps almugssi  ing shall consist of safety glass meetingtbguirements of either
ble route for people with disabilities should havel@pe of not more than 1-foot of 16 CFR Part 120br ANSI Z97.1 when installed in any of the-fol
risein 12-feet of run and should have handrails on both sides of the ramp. Iowing locations:

(2) SLope. Ramps shall not havegaadient greater than 1 in Al ; ; tloa
8 or one foot of rise in 8 feet of run. aikways with gradients less fthl' fln”any_ S|qel|ght or glazing adjacent to a ddoat meets all
gfjthe following:

:g%%lrg]ngs(_)r one foot of rise in 20 feet of run are not consider a. The nearest point of the glazing is within 2 feet of the door

(3) SurraceanD WIDTH. Ramps shall have a slip resistant su'yvhenthe door is in th? closed p05|_t|on_. -
face and shall have a minimum width of 36 inches measured ©- The nearest point of the glazing is within 5 feet of the floor
betweenhandrails. c. The plane of the glazing is within 30 degreéshe plane

(4) HANDRAILS. Handrails shall be provided on all open side@f the door when the door is in the closed position.
of ramps. Every ramp that overcomes a change in elevation of 2. In any wallwhere the glazing is within 5 feet vertically of
morethan 8 inches shall be provided with at least one handrathe lowest drain inlet and within 3 feet horizontally of the nearest
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partof the inner rim of a bathtub, hot tub, shovega or whirlpool an access opening of at least 14 by 24 inches, accessible from
appliance. insidethe structure.

3. Within 4 feet vertically of a tread or landing in a stairway (2) CrAwL spAcEes. Crawl spacewith 18 inches of clearance
andwithin one foot horizontally of the near edge of the tread or more between the crawl space floor anduhderside of the

landing. housefloor joist framing shall be provided witin access opening
4 \Mthin 4 feet vertically of the floor and 3 fe_leorizontally OfN%ttel'eiftfei?tc?gluzrr?bilr?gcgeelse-ctrical systems may be required undesrfs

of the nosing of the tOp (_)r bottom tread of a stair 382to 381 Plumbing Code or cl8PS 316Electrical Code, Mume 2. ’
5. In guard assemblies. History: Cr. Register November 1979, No. 287efl. 6-1-80; amRegister,
(bm) Safety glass is not required where glazing meets any)§tsh9% No- 435ef. 4-1-92: am(1), Register November1995, No. 475ef.

the following:

1. The size of an individual pane of glass is 8 inches or lessSPS 321.08 Fire separation and dwelling unit sep -

in the least dimension. aration. (1) FIResePARATION. Dwelling units shall be separated

2. The safety glass is required by s{&).(am) 1.and the only from garage spaces, accessory buildings, property lines and other
doorwithin 2 feet of the glazing ithe fixed panel of a patio door dwelling units in accordance witteble 321.08 and the following

3. The safety glass is required by s(®). (am) L.andthere réquirements:

is an intervening wall or other permanent barrier betweeddbe Table 321.08
andthe glazing. Distance

Note: The U.S. Consumer Product Safety Commission requires safety glass for Between Fire Rated
glazingin internal and externaloors, including storm doors and patio doors, as well BetweenDwelling And: Objects! Construction2:5
asfor the tub or shower enclosures themselves. These federal rules, contained in-1

CFR, subchapter B, part 1201, apply in addition to any state rules or statutes. ~ Detached garage or accessoryLess than 5 feet 3/4-hour walP

Note: Glass blocks are considered to be masonry products and are regulated unfgding on same property 1/3-hour door or windo#
the ACI 530 standard adopted unde8BS 320.24 They arenot required to be safety  another dwelling on same Less than 5 feet 3/4—hour walf
glazing. ) property 1/3-hour door or windof
History: Cr. Registey November1979, No. 287eff. 6-1-80; r and recr(1) and
(2), Register February1985, No. 350eff. 3-1-85; r and recr(3) and (4)Register, Detached garage, accessory 5 to 10 feet 3/4-hour walP )
July, 1986, No. 367eff. 1-1-87; am. (4)Register January 1989, No. 397eff. building, or other dwelling on 1/3-hour door or windo#

2-1-89am. (2) (a), (4) and (SRegisterMarch, 1992, No. 43%f. 4-1-92; am. (2) = same property

(a),Registey November1995, No. 479%f. 12-1-95; am. (3), and recr(4) and (5), ;
Register January1999, No. 517ef, 2-1-99,CR 02-077 am. (1) @ANd (5) (0] i, oF oty donaiig o foate | 0 O requirements
RegistetMay 2003 No. 56%f. 8-1-03;CR 08-043am. (title), r (3) and (4), renum. same pfoperty

(5) to be (3) and am. (3) (intro.),and recr(3) (a) and (bRegister March 2009 No.

639, eff. 4-1-09;CR 15-041am. (1) (intro.), cr(1m), renum. (2) (a) to (2) (@) 1. and Property Lines Less than 3 feet 3/4-hour wall

am.,cr. (2) (a) 2., renum. (3) (intro.) and (a) to (d) to (3) (am) (intro.) and 1. to 4. and 1/3-hour door or window
am.(am) (intro.), 1. (intro.), a., c(3) (am) 5., renum. (3) (e) to (3) (bm) (intro.) and . .

am.,cr. (3) (bm) 1to 3.Register December 2015 No. 726. 1-1-16,CR 15-089 Property Lines 3feetormore  No Requirements

am. (1) (a)Register May 2016 No. 725ff. 6-1-16. Zero Lot Line None Follow sub. (2) (d)

requirements

SPS 321.06 Ceiling height.  All habitable rooms, kitch IDistance shall be measured perpendicular from wall to wall or property line,

ens,hallways, bathrooms and corridatsall have a ceiling height _ ignoring overhangs. , o
of at least 7 feet, except as follows: 2 Fire rated construction shall protect the dwelling from an exterior fire source.

. . ﬂ i 3Firerated construction may be in either facing wall.
. (1) (a) Rooms may have CEIlIng helghts of Iess_ than ¥ t 4 Fire rated construction shall be in both facing walls.
vided at least 50% of the roomfloor area has a ceiling height of; L .
The methods for garage separation in (@rl. are examples &f hour wall

atleast 7 feet. Any area with a ceiling height of less than 5 feef, . ion.

may be ignored in this calculation. .
S a) Attached garagesl. The walls and ceiling between an
(b) The 50% limit in par(a) does not apply to suliS) to (6). att:glc)hecgarage zgnd a%y portion of the dwelling, in%luding attic or
(2) Beamsand girders or other projections may project to neoffit areas, shall big—hour fire—resistive construction or shall be
more than 8 inches below the required ceiling height. constructedas specified in any of the following:
(3) Theceiling height extending back from the front edge of a. One layer o¥/g—inch Type X gypsum drywakhall be used
awater closet may slope to below 7 feet, but maygodtelow 5 on the garage side of the separation wall or ceiling.

feetuntil beyond the back of the water closet. b. One layer ofs—inchgypsum drywall shall be used on each
(4) The ceiling height extending back from the front edge @jdeof the separation wall or ceiling.

alavatory may be less than 7 feet, but may not go below 5 feet until c. Two layers of/5—inch gypsum drywall shall be used on the

be)(/g;it\hieti)ﬁ:g cl)nfetigitlac\)/fafgg than 7 feet may be providegwag%icIe of the separation wall o ceiling.
: : 2. For all methods listed under sufid.drywall joints shall
betweerthe rear rim of a bathtub and a wall of the raalvotting comply with one of the following:

thatrim, or between the side rim and a room ahllitting that rim. .
a. Joints shall be taped or sealed.

(6) A ceiling height of less than 7 feet may be provided . ) . .
betweerthe rear wall of a shower stall and a wall of the retmé P Joints shall be fitted so that the gapo more thaig-inch
ting that rear wall, or between the side vodith shower and a room With joints backed by either solid wood or another layer of drywall
wall abutting that side wall. suchthat the joints are staggered.
Note: SectionSPS 384.20 (5) (0) 4stablishes minimum horizontal clearances Note: 1/20-inch is approximately the thickness of a U.S. dime.
18 nhes from s Gentor 6 any Side walh partiion, vadibather obstructon. nor 1. o Vertical separations between an attached garage and a
closerthan 30 inches center toycenlmmwe’e% water‘clgsetf%here shall be at ieast dwe”mg shall extend frpm the tOp of a cpncrete_ or mf?SP”W
24 inches clearance in front of a water closet to any wall, fixture or"door foundationto the underside dhe roof sheathing or fire—resistive
Note: See chSPS 384 Appendifor further explanatory material. ceiling construction.
Februay 1085 Na. 350 o 5. 1_85:CR 15-04Lrenum. 321.06 10 521,06 (nir6). -, (0) Structural elements exposed in an attached garage.
(1) (a), and (2) and ancr. (1) (b), (3) to (6)Register December 2015 No. 72@. ~ Beams,columns andoearing walls which are exposed to the
1-1-16. garageand which provide support for habitable portions of the
dwelling shall be protected by one of the methods specified in par
SPS 321.07 Attic and crawl space access. (1) Atmic. (&) 1. a.orc. or other¥s hour fire-resistive protection.
Attics with 150 or more square feet of area and 30 or more incheg(c) Doors. 1. The door and frame assembly betweeted-
of clear height between the top of the ceiling framing and the batg unit and an attached garage shall be labeled by an independent
tom ofthe rafter or top truss chord framing shall be provided witlkestingagency as having a minimum fire-resistive rating of 20
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minutes. The test to determine the 20-minute rating is netith ASTM E 814 or UL 1479, with a minimum positive pressure
requiredto include the hose stream portion of the test. differential of 0.01 inctof water (3 pa), and shall have an F rating
Note: Acceptable tests for fireting of door assemblies include ASTM E-152,0f notless than the required fire—resistance rating of the assembly
UL 108, and NFR 252. o _ penetrated.
2. Only glazing allowed by theoor's listing may be installed "~ History: Cr. RegisterNovember1979, No. 287ef. 6-1-80; rand reciRegister,

in any door required under this section. February,1985, No. 350§if.2 3—1;335; cr(lgw),am- (2d), (5) (©) _anddble,Registgr,
(d) Other openings.1. Access openings fire SEPAration and(s) o be (=) &) and (d) arn. () (4, 2Ho) (5) and (55, (XRouisior March,
walls or ceilings shall be protected in one of the following way3992,glob. 435 eg. 4-1-92; 1 (3) (a), (5) (d), renum. (3) (b) and (c), (5)b(e) to®e
e , . 7 , (5) (d), am. (5) () (intro.), (6), t isterN 1995,
“a. The opening is protected with a material that has a flnlﬁj_"’%é gff.(l)Z(—%—%?; r(a)nija)re(?r(rg))agc; (%3)) égg’%r(ﬁ_)%e)g("f)ea’ndoz’g(”ﬁ)‘%{e) o~
rating of at least 20 minutes. cr. (7), Registey January1999, No. 517eff. 2-1-99; r (1) to (4), renum. (5) to (7)

[ i be (1) to (3), and c(2) (e),Register March, 2001, No. 543f. 4-1-01; corree
b. The opening is protected in the same way as the wall er C%ﬁnsin (2) (c) and (dyvere made under s. 13.93 (2m) (b) 7., StRisgister March,

ing where the opening is located. 5881’#“% 514%30cRR0(2)§0(§Z§m' ((11))(?) 1. )andd(%(a) ta)(?)e)gfterdwz%/(z?os NO.

2. The cover or door of the access opening shafidsemna . 5=2US, ~043am. (1) (intro.) andable, r (1) () 4. an €), renum.
nently installed with hardware that will maintain it in the close 35??'(%)(53’)5(;3 ?f?f_jré%t?eEfkl()l)(é)c)lllgég)(g)(‘agjgg}ggeﬁe,\%gﬂ,% EH T B
posmonwhen not in use. eff. 4-1-09; correction indble 21.08nade under s. 13.92 (4) (b) 7., St®egister

@) Dwewne o scommnon. (@) General In2-famiy W0 Ne S retonn () ) gt 2 )07 St
dwellings,dwelling units shall be separated from each other aBécembeQOlS No. 720eff. 1-1-16.
from shared tenant spaces including attics, basements, garages,
vestibulesand corridors. SPS 321.085 Fireblocking. (1) FIREBLOCKING LOCA-

(b) Attic separation. Dwelling units with attic space that TIONs. Fireblocking shall be provided in all tife following loca
extendsover both units shall be separated in accordanceoniéh tions:
of the following: (&) In concealed spaces of walls and partitions, including

1. ‘Complete separation.” The units shall be provided witfurred spaces, at the ceiling and floor levels.
wall construction under pafd) that extends all the way to the (b) At all interconnections between concealed vertical and
undersideof the roof deck. horizontalspaces including the attachment between a carport and

2. ‘Vertical anchorizontal separation.” a. The units shall b@ dwelling.
provided with wall construction under péd) that extends to the  (c) In concealed spaces between stair stringers at the top and
dwelling unit ceiling and ceiling construction under.fa). bottom of the run and at any intervening floor level.

b. Dwelling units using this method of separation shall pro (d) At all openings around wires, cables, vents, pipes, ducts,
vide attic draft stopping under pdf) that extends all the way to chimneysand fireplaces at ceiling and floor level.
the underside of the roof deck above and in line witrstigaration (2) FIREBLOCKING MATERIALS. Fireblockingshall consist of
wall. oneof the following:

(c) Doors. Any door installed in the dwelling unit separation (@) 2-inch nominal lumber
shallhave the dooand frame assembly labeled by an independent (b) Two layers of one—inch nominal lumber
testingagency as having a minimum fire-resistive rating of 20 (c) One thickness 6f:—inch nominal plywood or wood struc
minutes. The test to determine the 20-minute rating is N@fral panel with any joints backed with the same material.
requiredto include the hose stream portion of the test. (d) One thickness dk—inch gypsum wallboard, face nailed or
(d) Walls. Walls inthe dwelling unit separation shall be pro facescrewed to solid wood, with any joints backed with the same
tectedby not less than orlayer of%/g-inch Type X gypsum wall material.

boardor 2 layers ot2-inch gypsum wallboard or equivalent on () Fipeglass or mineral wool batt insulation may be used if
eachside of the wall with joints in compliance with sgb) () 2.  poth of the following conditions are met:

(e) Floors and ceilings.A fire protective membrane ae 1. The least dimension of the opening may not exceed 4
layer of5/g-inch Type X gypsum wallboard with joints in cem jnches.

pliance with sub. (1) (a) 2, shall be provided on the ceiling : s . .
beneatfthe floor construction that provides the separation. ope%inggss?tﬁté ig?/lilt)?e installed to fill the entire thickness of the
(f) Draft stopping for concealecbof spaces and atticsl. (f) For wires, cables, pipes and vents pnign—shrinking

Attic areas, mansards, overhangs and atbecealed roof spaces ulk, putty mortay or similar material may be used provided no

shallbe draft stopped above and in line with the separation W@Fmensionof the opening exceedsinch around thepenetrating

2. Acceptable draft stopping materials include: object.
a. 3g=inch wood structural panel. (g) For chimneysfireplaces and metal vents, fireblocking
b. Y2—inch gypsum board. shallbe metal, cement board or other noncombustible material.

3) PeNETRATIONS. (a) Ducts. 1. Except as allowed under History: Cr. Registey March, 2001, No. 54&f. 4-1-01,CR 02-077am. (1) (b)
sut(Jd).Z., all heating ant(i \)/entilating ducts th%t penetrategaired ' costeMay 2003 No. 569ef. 8-1-03.
separatiorshall beprotected with a listed fire damper with arating sps 321.09 Smoke detectors. (1) A listed and labeled
of at least 90 minutes. _ ~ multiple-station smoke alarmwith battery backup shall be
2. The fire damper requiraghder subdl. may be omitted in installedin all of the following locations:
any of the following cases: ) (@ An alarm shall be installed inside each sleeping room.
a. There is a minimum of 6 feet obntinuous steel ductwork () On floorlevels that contain one or more sleeping areas, an
on at least one side of the penetration. alarmshallbe installed outside of the sleeping rooms, within 21
b. The duct has a maximum cross—sectional area sfj@fre feetof the centerline of the door opening to ateeping room and
inches. in an exit path from any sleeping room.

(b) Electrical and plumbing component®enetrations of a  (c) On floor levels that do not contain a sleeping area, an alarm
requiredseparation blectrical and plumbing components shalghallbe installed in a common area on each floor level.
be firmly packedwith noncombustible material or shall be pro Note: Section50.035 (2) Stats., requires the installation of a complete low volt

4 ! T . . : ge,interconnected or radio—transmitting smoke detection systemaanathunity—
tectedwith a listed through—penetration firestop system with-a r%ﬁ\sedesidential facilities including those having 8 or fewer beds.

ing of at least one hour Note: Sectionl01.645 (3)Stats., requires the owner of a dwelling to install a-func
(c) Plastic Piping. Penetrations of a required separation piipnal smoke detector in the basement of the dwelling and onfleactievel except

o . - attic or storage area of each dwelling unit. The occupant of such a dwelling unit
plastic pipe shall be protected by a penetration firestop syst IImaintain any smoke detector in that unit, except that if any occupant who is not

approvedby the department and installed as tested in accordam@gwner or any state, countyity, village or town dicer, agent or employee
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chargedunder statute or municipal ordinance with powers or duties involving inspec (b) “Tourist rooming house” has the meaning given DS

tion of real orpersonal propertygives written notice to the owner that the smokelgs 03(20)

detectoris not functional the owner shall provideithin 5 days after receipt of that . I — . R .

notice,any maintenance necessary to make that smoke detector functional. Note: SectionDHS 195.03 (20)eads: “Durist rooming house” means all lodging
Note: Section101.745 (4) Stats., requires that the manufacturer of a moduldi!acesand tourist cabins and cottages, other than hotels and motels, in which sleeping

homeshall install a functional smoke detector on each floor level except theratticiccommodationare ofered for pay to tourists or transients. It doesinclude pr
storagearea of each dwelling unit. vateboarding or rooming houses not accommodating toumigtansients, or bed and

. . . . breakfasestablishment lated under BRS 197
(2) (a) Except for dwellings with no electrical service, smok@' 5 S 3SEstavishments reguiaied Hndert

detectorgequired by this section shall be continuously powered éZ) NEI‘.’V C%NST%U?TE’]‘- g;‘) G(E)neral. Exce_gt aslprovider(]j iIT b
by the house electrical service, and shall be interconnectbdtso SUP- (4), listed and labeled carbon monoxide alarms shall be
activationof one detector will cause activation of all detectors.installedand maintained in accordance witli81.647 (2fo(6),
Stats.,in one and 2—family dwellings, for which building permit

Note: W|rele§S|ntercqnnect|V|ty is pgrmltted un.der this paragraph. _ _applicationswere made or construction commenced onfter
(b) Dwellings with no electrical service shall be provided witlrepryary1, 2011.

battery—poweregmokedetectors in the locations under s(). Note: Section101.647 (2o (6), Stats., reads:
Interconnectionand battery—backup are not requiredtlirese (2) INSTALLATION AND SAFETY CERTIFICATION. The owner of a dwelling shall install
dwellings. any carbon monoxide detector required under this section according to the directions

VTV ; : i «atin yandspecifications of the manufacturertbe carbon monoxide detectoh carbon
(3) For family I|V|ng units with oneé or more Commumcatmgmonoxidedetector required under this section shall bear an Underwriters Laborato
split levels or open adjacent levels with lésan 5 feet of separa yies inc., listing mark and may edevice that is combined with a smoke detector
tion between levels, one smoke detector on the upper level shag) Requirements. (a) The owneof a dwelling shall install a functional carbon
suffice for an adjacent lower level, including basements. Whei@noxidedetector in the basement of the dwelling and on eachléwerexcept the
thereis an intervening door between one level and the adjaceftt, garage, or storage area of each dwelling unit. A carbon monoxide detector

lower level. smoke detectors shall be installed on each level, Wiredto the dwellings electrical wiring system shall havévackup battery power
' ’ ply. Except as provided under péb), the occupant of the dwelling unit shall

. . . Syp
4) _SmOkea|al’mS and dEteCto_r$ Sh_a" be maintained in aeCOrr(s‘aintainany carbon monoxide detector in that unit. This paragraph does not apply
ancewith the manufacturés specifications. to the owner of a dwelling that has no attached garage, no fireplace, and no fuel—

(5) FOI’ enV.eIOpe dwe”ings’ at leastsmoke alarms shall be bu(rgm)glaq?ltﬁg%iilding permit for the initial construction of a dwelling was issued
plaCEd'n the a.'r passagewayﬂ'.he alarms shall be placed as fa[m or after February 1, 2@Q1and the electrical service for the dwelling is provided
apart as possible. by a public utility as defined in £96.01 (5) the owner of the dwelling shafistall

(6) In basements where two required exits are separated ehpcarbon monoxide detector required under @rso that it is powered by the

continuouswall, a smoke detector shall be placed on each side lling’s electrical wiring system, except as provided under subd. 2.
the wall within ’21 feet of each exit . The requirement that each carbon monoxide detector be installed in the manner

. . ) . . providedunder subd. 1. does not apply to a dwelling if the dwelling, when initially
Felglritgrr))/l,igcgrésﬁg{Ségr()’:f?\lg—nlli%rslﬁ?ﬁ dl\r‘gcrzlgzzirs?erlAgrﬂ 'lgg%’r?\fo"?g%'zsetg' constructed, had no attached garage, no fireplace, and no fuel-burning appliance.
5-1-907enum. to be (1), cf2) and (3)RegisterMarch, 1992, No435 ef. 4-1-92; (b) If any occupant who is not the owner of a dyvelllng, or any person author}zed
renum.(2) and (3) to be (3) and (4), €2), Register November 1995, No. 479f. by state law or by cityvillage, town, or county ordinance or resolution to exercise
12-1-957. and recr(1), t (2), renum. (3) and (4) to be (2) and (3), and4yrand ~ POWersor duties involving inspection of real or personal propegiyes written
(5), Registey March, 2001, No. 543f. 4-1-01;CR 08-043am. (1)(b) and (3), noticeto the owner that the carbon monoxide detector is not functionayther
renum.(2) to be (2) (aand am., cr(2) (b) and (6Register March 2009 No. 636ff.  shallprovide, within 5 days after receipt of that notice, any maintenaescessary
4-1-09. to make that carbon monoxide detector functional.

(4) INsPECTION.The department or person authorized by d&ateor by city vil-

" . lage,town, or county ordinance or resolution to exercise powers or duties involving
SPS 321.095 ~Automatic fire sprlnklers. (1) Exceptas inspectionof real or personal property may inspect new dwellings and, at the request

providedin subs(2) and(3), the design, installation, testing andf the owner or rentemay inspect the interior of a dwelling unit in a dwelling to
maintenancef automatic fire sprinklers shall conform to MEP ensurecompliance with this section.
13D. (5) LIaBILITY EXEMPTION. The owner of a dwelling is not liable for damages result

. : ing from any of the following:
(2) (a) The requirements of NBPL3D sections 6.3 (4)’ 8.1.3 (a) A false alarm from a carbon monoxide detector if the carbon monoxide detector

and8.6 are not included as part of this code. wasreasonably maintained by the owner of the dwelling.
(b) Fire department connections qm)hibited in muitipu.r (b) The failure of a carbon monoxide detector to operate properly if that failure was
posepiping systems. theresult of tampering with, or removal or destruction of, the carbon monoxide detec

o . . tor by a person other than the owner of the dwelling or the result of a faulty detector
(3) (@) Limited area automatic fire sprinkler systems ar@atwas reasonably maintained by the owner of the dwelling.

allowedin dwellings. (6) TAMPERING PROHIBITED. No person may tamper with, remove, destrdiscon

(b) 1. A limited area automatic fire sprinkler system shall adget.or remove batteriefom an installed carbon monoxide detecexcept in the
the foIIoWing wording to the warningign required in6 3(5) of course of inspection, maintenance, or replacement of the detector

NFPA 13D: “The number and location of sprinklers in this system () Location. 1. On floor levels that contain ooemore sleep
doesnot conform to NFR 13D.” ing areas, a carbon monoxide alarm shall be installed outside of

2. An automatic fire sprinkler system providing fire pretec.the sleeping area, within 21 feet of the centerline of the door-open

tion throughout thelwelling in accordance with NRPL3D shall INd to any sleeping area and in an exit path from any sleeping area.

addthe following wording to the warning sign requiredsii3(5) 2. Onfloor levels that do not contain a sleeping area, a carbon
of NFRA 13D: “The number and location of sprinklers in this-sygnonoxidealarm shall be installed in a common area on each floor
tem conform with NFR 13D.” level.

Note: Multipurpose piping systems need to conform to provisions of the Plumbing (C) Electrical service and intepnnection. 1. Except as pro

Code, chsSPS 3810387. These systems attach fire sprinkler heads to the dws"in%ided in subd2.. carbon monoxide alarms shall be continuously
potablewater piping system. N . h

Note: Chapterl45of the Statutes requires automditie sprinkler systems on ded poweredby the house electrical service, shall have a backup
icatedwater supply systems, to be installed by a licensed sprinkler fitter powersupplyand shall be interconnected so that activation of one

History: CR 08-043 cr. Register March 2009 No. 636f. 4-1-09;CR 10-103 i H i
r. and recrRegister August 2a1No. 668 eff. 9-1-11. alarmwill Ca_use ac_tlvatlon of _a” alarms. . .
2. Dwellings withno electrical service shall be provided with

SPS 321.097 Carbon monoxide alarms. (1) DEFINI- battery—-poweredarbon monoxide alarms in the locations under
TIons. In this section: ' par.(b). Interconnection is not required in these dwellings.

(a) “Fuel-burning appliance” has the meaning given in s, (d) Standards.The devices shall conform with one of the fol
101.647(1) (b), Stats. Fuel-burning appliances include stovesfow'”g standards: _ o
ovens,grills, clothes dryers, furnaces, boilers, water heaters, fire 1. Carbon monoxide alarms shall be listed and labeled identi
placesand heaters. fying conformance with UL 2034.

Note: Section101.647 (1) (h)Stats., reads: “Fuel-burning appliance” means Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptable

devicethat is installed in a dwelling, that burns fossil fuel or carbon-based fuel, andderthe 2005 edition of the UL 2034 standaBihgle and Multiple State Carbon
thatproduces carbon monoxide as a combustion by-product. MonoxideAlarms
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31 SAFETY AND PROFESSIONAL SERICES SPS 321.10

2. Carbon monoxide detectors and sensors as part of a gage) The installation of carbon monoxide alamnsletectors in
detectionor emegency signaling system shall be listed anddjacentunits required under 401.149 (2) (a) 3.Stats., shall
labeledidentifying conformance with UL 2075. apply to those units located on the same floor level.

Note: Note: Pursuant to this subdivision, carbon monoxide detectors and sensorS(f) 1. For the purposes ofH)1.149 (2) (a) 4 Stats., “room”

needto beacceptable Lnder the 2007 edition of the UL 2075 starBasknd 8por o ansan enclosed areafafding space for any other human

(3) EXISTING DWELLINGS. Except as provided sub.(4), listed activity besides just servicing mechanical equipment, including

andlabeled carbomonoxide alarms shall be installed and mainfuel—burnlngappllances.

tainedin accordance with 401.647 (2)}o (6), Stats., in one and 2. For the purposes of $01.149 (2) (a) 4.Stats., where a

2-family dwellings, forwhich building permit applications were fuel-burning appliance is located within a closet enclosed

madeor initial construction commenced on or aflene 1, 1980, Spacenot afording spacéor any other human activity within a

andbefore February 1, 201 dwelling unit or sleeping unit, earbon monoxide alarm or detec
Note: See statutory reprint under@PS 321.097 (2) (a) tor shall be located within 75 feet of that closet or space.

(4) TOURISTROOMING HOUSES. (@) Listed and labeled carbon  (g) Pursuant to 01.149 (6) (b)Stats.the department may
monoxide alarms with battesecondary power supplies shall bdéssueorders for a violation of the provisions of this subsection.
installedand maintainedn dwellings to be utilized as licensed (h) Violation of the provisions ahis subsection shall be sub
touristrooming houses and that contain fuel-burning appliancgst to the penalties provided undern§1.149 (8) Stats.
in accordance with 401.149 (2)and(3), Stats. Note: Section101.149 (8) Stats., reads:

Note: Section101.149 (2)and(3), Stats., reads: (8) PeNALTIES. (a) If the department of safety and professional servicteeor
(2) INSTALLATION REQUIREMENTS. (&) Except as provided par (b), the owner — departmenbf health and family services determines after an inspeatiamuilding
of a residential buildinghall install a carbon monoxide detector in all of the follow underthis section or 254.74 (1gxhat the owner of the building has violated sub.
ing places not later than the date specified under(@ar (2) or (3), the respective department shall issue an order requiring the persen to cor
1. In the basement of the building if the basement has a fuel-baptignce. rectthe violation within 5 days or within such shorter period as the respective-depart

i i i _ ! ; ntdetermines is necessary to protect public health and séfi¢iye person does
2. Within 15 feet of each sleeping area of a unit that has a fuel-burning app“arﬁggfcorrect the violation within the time required, he or she shall forfeit $50 for each

3. Within 15 feetof each sleeping area of a unit that is immediately adjacent tqgy of violation occurring after the date on which the respective department finds that
unit that has a fuel-burning apphancg. i ) the violation was not corrected.

4. In each roonthat has a fuel-burning appliance and that is not used as a sleeping,) | 4 person ishagedwith more than one violation of sub. (2) or (3) arising
area.A carbon monoxideletector shall be installed under this subdivision not morg; o an inspection of a building owned by thrson, those violations shall be
than75 feet from the fuel-burning appliance. ) _ ) countedas a single violation for the purpose of determining the amount of a forfeiture

5. In each hallway leading from a unit that has a fuel-burning appliance, i a logaderpar (a).
tion thatis within 75 feet from the unit, except that, if there is no electrical outlet (c) Whoever violates sub. (4) is subject to the following penalties:
within this distance, the owner shall place the carhonoxide detector at the closest 1. For a first dense., the e.rson may be fined not more than $10 00(') or imprisoned
availableelectrical outlet in the hallway for not more than 9 rﬁonth'?s or both Yy ! P

(b) If a unit is not part of a multiunit building, the ownetloé residential building 2. Fora2nd or subsequéntanfse 'the person is guilty of a Class | felony

needn;)t |gstal| rtnore tha_r(; oge c:rbonbmdogm;lr:je detectofr n th(_edunltt_. | buildi 1 istory: EmR0826 emeg. cr eff. 10-1-08;CR 08-085cr. Register May 2009
(c) 1. Except as provided under subd. 2., the owner of a residential building SRafl 647 ef. 6-1-09; renumbered under s. 13.92 (4) (9rid corrections in (1) (b)
complywith the requirements of thl_s gubsectlon before lthe buﬂdlng_ is occupled.z_ and (6) made under s. 13.92 (4) (b) 7., StRsgister May 2009 No. 64TR
2. The owner of a residential building shall comply with the requirements of thi—08g renum. (1) (), (2), (3), (5), (6), (7) to be (4) (a), (b). @), (g), (h) and am.
subsectiomot later than April 1, 2010, if construction of the building was initiateds) (g) and (h), r(1) (b), (4), cr(1), (2), (3), (4) (title), (d), (fRegister January 201
beforeOctober 1, 2008, or if theepartment approved the plans for the constructioNg, 661, ef.. 2-1-11.
of the building under s.01.12 Stats., before October 1, 2008.
(d) Any carbon monoxide detector thmars an Underwriters Laboratories, Inc., X . )
listing mark or similar mark from an independent product safety certificatgmor ~ SPS 321.10 Protection against decay and termites.
nization satisfies the requirements of this subsection. ) ~ (1) Woodused in any of the applications under this section shall
(e) The owner shall install every carbon monoxide detector required by this syjeetall of the following requirements:
sectionaccording to the directions asgecifications of the manufacturer of the-car ) .
bonmonoxide detector (@) The wood shall be labeled and pressure treated with preser
(3) MAINTENANCE REQUIREMENTS. () The owner of eesidential building shall vative in accordance with aniPA standard or shall be naturally
reasonablymaintain everyarbon monoxide detector in the residential building in thejyrableand decay—resistant or shall be engineered to be decay
mannerspecified in the instructions for the carbon monoxide detector esistant
(b) An occupant of a unit in a residential building may give the owner of the re£| . . .
dential building written notice that a carbon monoxide detector in the residential (b) The wood shall be pressure treated with preservative or
?ﬁ"ding is ”Oft tfﬁ”CtiOf_‘g' or hlabs ‘?Ig.e“ fehmt?l‘wd by a person m?ﬁ'fhe OfCCUF;@”t- Shall be naturally termite-resistant unless additional steps are
e owner of the residential building shall repair or replace the nonfunctional A A
missingcarbon monoxide detector within 5 days after receipt of the notice. Pékento make the \_NOOd term|t_e reS|ST[ant' )
(c) The owner of a residential building is not liable for damages resulting from any (2) Wood used in the followindocations shall be as required

of the following: undersub.(l):
1. Afalse alarm from a carbon monoxide detector if the carbon mondeidetor . . .
wasreasonably maintained by the owner of the residential building. (a) Resting directly upon or embedded in earth.

2. The failure of a carbon monoxide detector to operate properly if that failure was (b) Floor joists or sleepers that meet all of the following condi
theresult of tampering with, or removal or destruction of, the carbon monoxide detgg) 5
tor by a person other than the owner or the result of a faulty alarm the¢agasmably :

maintainedby the owner as required under.paj. 1. The joists or sleepers are protected from the weather

(b) Carbon monoxide alarms shall be witedhe dwellings 2. The joists or sleepers are within 18 inches above a lower
electricalservice. floor surface, deck or sail.
~ (c) Carbon monoxide alarms within a dwelling unit st 3. There isno vapor retarder that meets the requirements
interconnectedo that activation ofne alarm will cause activa unders.SPS 322.38 (1) (d)etween the joists or sleepers and the
tion of all alarms within the dwelling unit. soil below

(d) The devices shall conform with one of the foIIowing stan Note: This situation could occur with a floor over a crawl space or when a floor
dards: Is added over a patio deck or a garage slab.

(c) Floor joists exterior to the dwelling that are within 18

1. Carbon monoxide alarms shall be listed and labeled 4Oler?H'(:hesabove exterior grade, unless protected with a moisture bar

fying conformance with UL 2034. :

Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptgbié’éte, Acceptable moisture barriers for this application incligénch exterior
th/lnc?neor)t(?gei(l)aorigdltlon of the UL 2034 standaihgle and Multiple State Carbon preservative—treatgolywood, or ice dam protectianaterial listed as meeting the

. requirementof ASTM D 1970 or vapor retarder material, provided they are pro
2. Carbon monoxide detectors and sensors as part of a gésdirom physical and UV light damage.

detectionor emegency signaling system shall be listed and (d) Girdersthat span directly over and within 12 inches of

labeledidentifying conformance with UL 2075. earth.

Note: Pursuant to this subdivision, carbon monoxide detectors and sensors neel . PR
to be acceptable under the 2007 edition of the UL 2075 star@asdind &por Po- d(e) Sills and rim joists that rest on concrete or masonry and are

tectorsand Sensors alsobelow grade or within 8 inches above final exterior grade.
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SPS 321.10 WISCONSINADMINISTRATIVE CODE 32

(f) 1. Siding and sheathing in contact with concrete, masonry (b) Thermal barrier Except as provided in péc), foam plas

or earth and within 6 inches above final exterior grade. tic insulation shall be separated from the interior of the dwelling
2. Siding and sheathing in contact with concrete or masorfty one of the following thermal barriers:
andwithin 2 inches above an impervious surface. 1. Y.=inch gypsum wallboard.

(g) Ends of wood structurahembers and their shims resting 2. “2—inch nominal wood structural panel.
on or supported in masonry or concrete walls and having-clear 3. 3-inch sawn lumber with tongue—and-groove or lap
ancesof less tharyz inch on the top, sides and ends. joints.

(h) Bottom plates or sole plates of walls that rest on concrete 4. 1-inch of masonry or concrete.
or masonry and that are below exterior grade or less than 8 inchesg - A product or material shown by an independent laboratory
abovefinal exterior grade. _ to limit the temperature rise on the unexposed sutta26CF for

(i) Columns indirect contact with concrete or masonry unlesss minutes when tested in accordance with ASTM -1
supporteddy a structural pedestal or plirtthock at least one inch 6. For doors onlysheet metal with a minimum thickness of

abovethe floor 26 standard stegjauge or aluminum with a minimum thickness

() Any structural part of an outdoor deck, including the declof 0.032 inch.

Ing. Note: Number 26 standard steel gauge is approximately equal to 0.018-inch.
(k) Permanent wood foundations.  (c) Exemptions tim thermal barrier equirement.The follow
(3) Wood girders that rest directly oexterior concrete or N9 applications of foam plastic do not require a thermal barrier:

masonryshall be protected by one of the following methods: 1. On overhead garage doors.

(@) The wood shall be pressure treated with preservative or 2. In the box sill of the basement or ground flaove the
shallbe a naturally durable and decay-resistant species. bottom of the floor joists.

(b) Material, such as pressure-treated plywood, flashing-mate (2) Insulationthat does not meet the requirements of this sec
rial, steel shims, or water-resistant membrane material shalltigg may be approved by the department in accordance BESs.
placedbetween the wood and the concrete or masonry 320.18 Approval will be based on tests that evaluate materials or

(4) Al pressure-treated wood and plywood shall be identieiSCUCTCPTESHIAINE OF BClua) ehcCse ppicatons.
by a quality mark or certificatef inspection of an approved ¢yieriorof a dwelling.
inspectionagencywhich maintains continued supervision, testing History: Cr. Register November1979, No. 287ef. 6-1-80; am. (1) (b)Regis-
andinspection over the quality of the product. ter, January1989, No. 397efl. 2-1-89; r andrect (1) (intro.), am. (1) (a), renum.

Note: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, sg{%é(b) and (c) to be (1) (c) and (d) and am. (1) (cX1r(b),Register March, 1992,
orangered mulberrywhite oak, or cedar lumber are considered by the departmelg- 435 eff. 4-1-92; am. (1) (d), (2)Register,Novembey 1995, No. 479ef.
to benaturally decay-resistant. Heartwood of bald cypress, redwood, and easterntrsell—957. and recrRegistey March, 2001, No. 542f. 4-1-01;correction in (2)
cedarare considered by the department to be naturally termite resistant. madeunder s13.92 (4) (b) 7.Stats.Register December 20No. 672

(5) FasTENERS. (a) Fasteners for pressure—preservative

treatedwood and fire—retardant-treateaod shall meet one of ) h . 4
ers. Elevators or dumbwaiters serving dwelling units shall-com

the following requirements: h .
) . . . ply with the requirements under 3PS 318
1. The fastener is a steel bolt with a diamete®.6finch or History: CR 08-030cr. Register December 2008 No. 6&4. 1-1-09; correc

greater. tion made under €3.92 (4) (b) 7.Stats.Register December 20No. 672
2. The fastener is made of stainless steel.

3. The fastener is made of hot-dipped, zinc-galvariteel

with the coating weight antthickness labeled as complying with SPS321.12 Drainage. (1) Grabe. The finished gradef

ASTM A 153. the soil shall slope away from the dwelling at a rate of at [gast

4. The fastener is made of steel with a mechanically—-dep ; ;
ited zinc coating labeled as complying with ASTM B 695, Clagg():.h per foot for at least 10 feaixcept as provided in sulg) and

S5or greater 2) OTHER sURFACES. Wherethe finished surface is impervi

_ 5. The fastener has coating types and weights in accordaggg it shall slope away from the dwelling for at least 10 feet at
with the fastenermanufacturés recommendations. In theratethat ensures equivalent drainage.

absencef the manufacturés recommendations subt, 2., 3., (3) OsstrucTIONS. Where lot lines, walls, slopes, or other

or 4. shall apply - A X >
Note: “Zinc plated,” “zinc coated,” “chrome plated,” etc., fasterssiot neces barriersprevent having the 10—foot distance in @, swales or

sarily comply with either of these standards. othermeans shalbe provided to ensure equivalent drainage away

(b) When a fastener is useith a hanger or other metal fixture,fror_"‘t“"‘,3 gwg“'ng- November 1976, No. 2876, 6-1-80-CR 02-077
the fastener shall be of the same material as the hanger or ML 5 e g e s Tamam. 321 12 1o 591 43)
fixture. and am., ¢r321.12 (title), (2), (3Register December 2015 No. 72, 1-1-16.
Note: When separate pieces are in close contact, zinc corrodes rapidly in the pres
enceof plain steel. Zinc corrodes much more rapidly in the presence of stainless steeISPS 321.125 Erosion control and sediment control
(c) For the purposes of this section, a fastener includes nafl, GeneraL. (a) Where landisturbingconstruction activity is
screws and bolts, along with nuts and washers. , to occur erosion and sediment contrptactices shall be
History: Cr.Register November1979, No. 287ef. 6-1-80; rand reciRegister, employed,as necessa,rymd maintained to prevent or reduce the

February, 1985, No. 350eff. 3-1-85; am. (1) (b) and (3Register January1989, : o h . L
No. 397, eff. 2-1-89:r. and recr(1) (intro.) and (b), am. (1) (f), renum. (3) (intro.) POteNtialdeposition of soil or sediment to all of the following:

SPS 321.115 Installation of elevators or dumbwait -

Subchapter Il — Excavations

to be (3) (a), cr(3) (b),RegisterMarch, 1992, No. 43%f. 4-1-92; am. (1) (a)b), 1. The waters of th .

(3), cr. (1) (9),Register November1995, No. 479f. 12-1-95; r(1) and (2), renum. e aters of t e state

(3) to be (4), and cx(1) to (3),Registey March, 2001, No. 54%f. 4-1-01;CR 2. Adjacent properties.

02-077 am. (4) (a)Register May 2003 No. 56@f.. 8-1-03;CR 08-043am. (1), Note: Authority over erosion ansediment control at construction sites having a

(2) (a) and (i), rand recr(2) (b) and (h),.1(2) (g) and (4) (b), renum. (2) (c) to (f) and land—disturbancarea of one acre or more was transferred to the Department of Natu
(4) (a) tobe (2) (d) to (g) and (4) and am. (2) (e), (f) 1. and (g)2%1(c), (k) and (5) ral Resources (DNR) und®013 Ws. Act 2Q sectionsl712and2088 Conse
RegisteMarch 2009 No. 63%f. 4-1-09; correction i2) (a) 3. made underk3.92  quently,the Department of Safegnd Professional Services no longer applies the
(4) (b) 7, Stats.Register March 2009 No. 638orrection in (2) (b) 3. made under requirementsn this section to those sites. Information regarding the DNR permit
s.13.92 (4) (b) 7.Stats.Register December 20No. 672 CR 15-041renum. (2) requirement@nd standardsiay be available dtttp://dnr.wi.gov/topic/stormwater/
(f) to (2) (f) 1., cr(2) (f) 2.Register December 2015 No. 724. 1-1-16. construction

) _(b) Land disturbing construction activities, except those activ
- SPS 321.11 Foam plastic. (1) (a) General. Foam plas ities necessary to implement erosionsadiment control prac
tic insulation shall have a flame—spread rating of 75 or less antices, may not begin until the sediment control practices are in
smoke—-developerhting of 450 or less when tested in accordanggace for each area to be disturbed in accordance with the
with ASTM E-84. approvedplan.
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(c) Erosion and sediment control practices shall be maintained 2. Except as provided in sub8., off-site soil deposition,
until the disturbed areas are stabilizéddisturbed area shall be resultingfrom construction activitythat creates a nuisanskeall
consideredstabilized by vegetation whenp@rennial cover has be cleaned up by the end of the work.day
beenestablished with a density of at least 70%. 3. A municipality may enact more stringergquirements

(d) Erosion and sediment control practicgll either be regardingcleanup of soil or sediment deposition onto public
approvedby the department or listed by the department of natussifys.
resourcesn accordance with the process undédR.151.32 (2) (b) 1. Except as required in sulltl, the owner or ownés

ieathip: dspswi gaviprograme/intusty-<enviorby contacing te b - 29ent shall complete repair or replacement of erosion and sedi
ggn at telepre(')ne F6(')8)'%6GP31%1 or (877) 61)/7—1565]1 (yTeIecommgnications ment.c.oer| practices as necessary within 48 hours of an interval
Relay). specifiedunder sub(5).

(2) MANDATED PRACTICES. Specific practices at each site 2. When the failure of erosion or sediment control practices

whereland disturbing construction activity is to occur shall be utresultsin an immediate threat of sediment entering pulgisers

lized to prevent or reduce all of the following: or the waters of the state, procedures shall be implemented imme
(a) The deposition of soil from being tracked onto streets Isifately to repair or replace the practices. ]
vehicles. Note: See chSPS 325 Appendix £or further explanatory material.

. . . . History: Cr.Registey Septemberl992, No. 44]1ef. 12-1-92; am(1) (b),Regis-

(b) Thedischage of sediment from disturbed areas into on-ter, Novembey1995, No. 479ef. 12-1-95; am. (1) (a), renum. (1) (b) to (€) to be
site storm water inlets. (1) (c) to (f)and am. (c), c(1) (b),Register February1997, No. 494eff. 3-1-97;
. . . . ER 02-077 cr. (4) Register May 2003 No. 568f. 8-1-03;CR 05-1.3: r. and recr
(c) The dischage of sediment from disturbed areas into abuRegisteDecember 2006 No. 512f. 4-1-07:CR 15-041am. (3) (a) 2.,.13) (b)

ting waters of the state. RegisterDecember 2015 No. 726f. 1-1-16.
of'f(t%)e 'Is"ir;g-dlschage of sediment from drainage ways that flow SPS 321.13 Excavations adjacent to adjoining

. . . . property. (1) NoTmice. Any person making or causing an
(e) The dischge of sediment by dewatering activities. gy cavationwhich may afect the lateral soil support of adjoining
(f) The dischage of sediment eroding from soil stockpilespropertyor buildings shall provide at least 30 days writhetice

existingfor more than 7 days. to all owners of adjoining buildings of the intention to excavate.
(3) ConTROL STANDARDS. Including the practices under sub.The notice shall state that adjoining buildings may reqpénena

(2), additional erosion andediment control practices shall benentprotection.

employed,as necessaryo accomplish one of the following: (a) Exception. The 30-dayiime limit for written notification
(a) A potential annual cumulative soil loss rate of not mommay be waived if such waiver is signed by the owner(s) of the
thanone of the following: adjoining properties.

1. Five tons per acre per year where sand, loamy sand, sand{2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION
loam, loam, sandy clay loantjay loam, sandy clagilty clay or EXTENsIONs. (a) Excavations less than 12 feet in depththe
clay textures are exposed. excavationis made to a depth of 12 feet or less below grie,

2. Seven and/2 tons per acre per year where silt, silty C|a¥)ersonmaking or causing the excavation shall not be responsible
loam, or silt loam textures are exposed. or any necessary underpinning or extension of the foundations of

(c) A reduction of at least 40% of tipetential sediment load any adjoining F’U"d'“gs- . ,
in storm water rundfirom thesite on an average annual basis as (P) Excavations grater than 12 feet in deptht the excavation
comparedwith no sediment or erosion controls for the siteere IS Made taa depth in excess of 12 feet below grade, the owner(s)
lessthan one acre of land disturbing construction activity is ®f adjoining buildings shall be responsitfiar any necessary

occur. underpinningor extensiorof the foundations of their buildings to
Note: See chSPS 325 Appendix Aor further explanatory material regarding & depth of 12 fedtelow grade. The person making or causing the
compliancesolutions for 80 and 40% reductions. excavatiorshallbe responsible for any underpinning or extension

(4) SoiLLossaNALysIs. Potential soil losshall be determined of foundations below the depth of 12 feet below grade.
usingan engineer analytical modeling acceptabléhe depast ~ History: Cr. RegisterNovember1979, No. 287eff. 6-1-80.

ment. . .
Note: The Revised Universal Soil Loss Equation Il is an example ateeptable SPS 321.14 Excavations for footings and founda -

modelto determine soil loss. tions. (1) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. NO
(5) MoNITORING. (&) The owneor ownets agent shall check excavation shall be made below the footing and foundation unless
the erosion and sediment control practicesiamtenanceeeds provisionsare taken to prevent the collapsetoé footing or
atall the following intervals until the site is stabilized: foundation.
1. At least weekly (2) Excavations FORFOOTINGS. All footings shall be located
2. Within 24 hours after a rainfaivent of 0.5 inches or 9N undisturbed or compacted soil, free ajamic material, unless
greater. A rainfall event shall be considered to be the total amoJHﬁ.fOOt'_ngs are reinforced to bridge poor soil conditions.
of rainfall recorded in any continuous 24 hour period. istory: Cr. Registey November 1979, No. 287eff. 6-1-80.
3. At all intervals cited on the erosion and sediment control Subchapter |V — Footings
plan. ) _
(b) The owner or ownés agent shall maintain a monitoring SPS 321.15 Footings. (1) GENERAL. (a) The dwelling
recordwhen the land disturbing construction activity involves on@ndattached structures, such as decks and garstyssbe sup

or more acres. portedon a structural system designed to transmit safely dis
(c) The monitoring record shall contain at least the followin§jiPute the loads to the sail. o .
information: (b) The loads for determining the footing size shall include the

weightof the live load, roof, walls, floors, pier or column, plus the
weightof the structural system and the soil over the footing.

(c) Footings shall beized to not exceed the allowable material
stresses.

(d) The bearing area shall be at least equal to the area required
to transfer the loads to the supporting soil without exceeding the

1. The condition of the erosion asddiment control practices
atthe intervals specified under péa).

2. A description of the maintenance condudiedepair or
replaceerosion and sediment control practices.

(6) MAINTENANCE. (a) 1. Except ggrovided in subd3., off-
site sediment deposition resulting fratime failure of an erosion

or sediment control practice shall be cleanedythe end of the bearing capacity of the soil. . -
nextday (e) 1. Structures supported on floating slabs or similar shallow

Note: Contact the Department of Natural Resources before attempting to cIear‘Tandauonsnay nmbe physically attached to Struc_tures that are
any sediment deposited or dischad into the waters of the state. supportedby footings that extend below the frost line unless an

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. )
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isolationjoint is used between the structures, except as providedSPS 321.16 Frost protection. (1) GENERAL. (a) Foot

in subd.2. This isolation shall extend for the full heighttbe ings and foundations, including those for landings and stoops,

structure. shall be placed below thfeost penetration level or at least 48
2. Exterior ramps are not required to comply with subd. inches below adjacent grade, whichever is degmawceptas

(2) Size anD TYPE. Unless designed by structural analysig/lowedunder sub(2). _
unreinforcedconcrete footings shall comply with the following (b) Footings may not be placed on frozen material.
requirements: (2) ExcepTiONsS. (a) Frost protected shallow foundations shall

(a) Continuous footingsThe minimum width of théooting  be designed inaccordance with ASCE-32 as adopted abl&
on each side of the foundation wall shall measure at least 4 incB&8.24-5.
wider than the wall. The footing depth shall be at least 8 inches(b) Portions of footings or foundations located directly under
nominal. Footing placed in unstable soil shall be formebhtels window areaways do not require frost protectiwovided the rest
may be used in place of continuous footings when there isofithe foundation is protected in accordance with this section.

changein footing elevation. (c) Footings and foundations may bear directly on bedrock less

Note: Unstable soil includes soils that are unable to support themselves at : : . .
degreeangle for the full depth of the footing. ﬁﬁ%n{ls inches below adjacent grade provided all of the following
conditionsare met.

(b) Column or pier footing.1. The minimum width and length i
of column or pier footings shall measwtleast 2 feet by 2 feet. 1. The rock shall be cleaned of all earth prior to placement.
2. The minimum depth of column or pier footings shall mea 2. A” Clay in CreViceS of the I‘OCk Sha” be removed to the |eVe|
sureat least 12 inches nominal. of frost penetration or to 1.5 times the width of the rock crevice,

(c) Trench footings.Footings poured integrally with the wall WNChever is less. .
may be used when soil conditions permit. The minimum width 3. Provisions shalbe taken to prevent water from collecting
shallbe at least 8 inches nominal. anywherealong the foundation.

(d) Chimney and feeplace footings Footing for chimneys or ~ (d) Subsectiorfl) (a)does not apply to the footirigr a ramp
fireplaces shall extend at least 4 inches on each side of the chad its handrail posts unless the ramp abuts a frost-protected
ney or fireplace. The minimum depth shall measure at least 1$toopor landing, in which case only the footing for that abutting
inchesnominal. endof the ramp is required to have the frost protection under sub.

(e) Floating slabs. Any dwelling supported on a floating slab(}) (@) such as by bearing onto the stoop or landing, so that a trip

on grade shall be designed through structural analysis. ping hazard is not created. . _
. . Note: See chSPS 325 Appendix Aor further information.
(f) Deck footings.Decks attached to dwellings and detached History: Cr. Registey November1979, No. 287ef. 6-1-80; am. (intro.)Regis-

deckswhich serve an exit shall be supported on a structural systefFebruary1985, No. 350ef. 3-1-85; renumfintro.) and (1) to be (1) and (2) and
designedto transmit and safely distribute the loadsthe soil. am-(2) gi), ig(g%(t?\],Reg;te#Jfgu?%lgsa No.t_39,7e1£.2)2—(1)—89: gm. (ld)Regls;e;,9 5

: H H vemboer, , NO. ef. —1-95; correctiom €) made unaer s. .
FOOtI_II’_IESSll;]a”t_)e sized tohncl)lt gxceeld the aIIovxllabIehmatenaI-strz%"m (b) 7., StatsRegister March, 2001, No. 54LR 08-043r. and recrRegister
ses. The bearing area shall be at least equal to the area requiigdh 2009 No. 639ef. 4-1-09; correction in (2) (a) made under s. 13.92 (4) (b)
to transfer the loads to the supporting soil without exceeding thestats. Register December 20No. 672 CR 15-041am. (1) (a), cr(2) (d)Reg-
bearing values of the soil. ister December 2015 No. 726f. 1-1-16.

(3) SoiL-BEARING cAPACITY. No footing or foundation shall be o
placedon soil with a bearing capacity of less than 2,000 pounds SPS 321.17 Drain tiles. (1) DETERMINATION OFNEED. ()
persquare foot unlegbe footing or foundation has been designetfewconstruction. 1. Except as provided under s(®), a com
throughstructural analysis. The soil-bearing values of commdHetedrain tile or pipe system shall be installed around the feunda

soilsmay be determined through soil identification. tion of dwellings under construction where groundwater occurs
_ Note: The department will accept the soil-bearing values for the types of s@bovethe bottom of the footing.
listedin the following table: 2. For the purposes of this section, a complete drain tile or
Type of soil pse Pbipesystem includes all of the following:
1. Wet, soft clay; very loose silt; silty clay . .. ................. 2,000 a. The drain tile or pipe installed inside and outside the
2. Loose, fine sand; medium clay; loose sandy clay sails. . . . . .. 2,000 foundatlon,except as aI!OWEd L-Ind.el‘ﬁ.?S 32]_--17 (3) (d) 1. b _
3. Stiff clay; firm inomanic silt .. ... ... . 3,000 b. Bleeders connecting the inside tile or pipe to the outside tile
4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils; or pipe. )
hard dry clay . ... 4,000 c. The sump pit or crock.
S oravel ) o gravel very compact mydure of om &nd 6000 d. The dischaye piping.

e. A pump or other means of disaffiag water to grade.

o ; ; ; : b) Optional systems1. If a complete drain tiler pipe system
(a) Minimum soil-bearing valueslf the soil located directly . ( . - o
undera footing or foundatiorverlies a layer of soil having a 'S Ot réquired by natural conditions under. @ror by a munici

: e . lity or registered UDC inspection ageneypartial drain tile or
zhmglllllgéadlscz\(/jable bearing value, the smaller soil-bearing Vah%ﬁ)esystem may be installed.

(b) Unprepaed fill material, oganic material. No footing or t2 I_:orltr(;e purposes Offtg.is section, ta pfartialﬂ?ra{i'r tileioee
foundation shall be placed upanpreparedill material, oganic ~SyStemincludes a means of discharg water from the tile or pipe

soil, alluvial soil or mud unless the load will be supported. WheHidmay include any of the other elements under(pi2.
requestedsoil data shall be provided Note: Means of dischging water include a sump pit, a crock or natunahns

> . A o . of drainage to daylight.
Note: The decomposition of ganic material in landfill sites established foe .
disposabf organic wastes may produce odorous, t@id explosive concentrations (2) OPTIONAL SYSTEMS- (a) NeW ConStru_Cuon-l- Fom_eW
of gas which may seep into buildings through storm sewers and similagrdet - dwelling construction, a municipality or registered UDC inspec

utilities unless provisions are taken to release the gases to the atmosphere.  tjon agency may determine the soil types and natural or seasonal

History: Cr. Register November1979, No. 287ef. 6-1-80; am. (1) (a)Regis- i i ti i
ter, January1989, No. 397eff. 2-1-89; cr (1) (f), Register March, 1992, No. 435 groundwatetevels for which a complete drain tile or pipe system

eff. 4-1-92; am. (1) (eRegister November1995, No. 479ef. 12-1-95; am. (1) IS required.

(e),RegisterMarch, 2001, No. 54%f. 4-1-01;CR 08-043renum. (intro.), (1and i i ici i

(2)10be (1), (2) and (3) and aft), (2) (b) and (€), cf1) (&)Register March 2000 2. FOF New dwfelllnghconﬁtrucnon, rlzun]uplallty may not
No. 639 eff. 4-1-09;CR 15-041renum. (1) (€) to (1) (€). and am., c(1) (¢) 2. €nactrequirements for other than completain tile or pipe sys
Register December 2015 No. 72. 1-1-16. tems.
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(b) Alterations to an existing dwelling=or analteration to an  b. A sump shall have a removable cover ofisieft strength for anticipated loads.
existing dwelling covered by this code. a municipality ot c. Where a sump is installed in an exterior meter pit or elevator pit, the rim may

; A . be level with the floor
requirea complete drain tile or pipe system. d. When a sump is provided with an airtight, solid cover

(c) Partial systems Municipalities may allow partial drain tile 3. ‘Location’. All sumps installed for the purpose of receiving clearwgtetnd
or pipe systems for nexwwellings under construction or existingwateror stormwater shable separated from water wells by the applicable separation
dwellings. distan(;es contlained in cidR 811 and812 orasotherwise permitted by the depart
mentof natural resources.
(3) MATERIAL  AND  INSTALLATION ~ REQUIREMENTS FOR Note: See Appendix A-382.307) (d) for material reprinted fromNR 812.08
REQUIREDSYSTEMS. (&) General. Complete drain tile or pipe sys 4. ‘Size’. Except as recommended by the pump manufactheesize of each
temsrequired by natural conditions under s(b) (a) or by a sumpshall be no smaller than 16 inches in diameter at the tdpchids in diameter

municipality or registered UDC inspection agency shall compl§fthe bottom, and 22 inches in depth. . . .

: f f ; (b) Pumps.1. ‘Size.” The pump shall be of a capacity appropriate for the-antici
with the requirements of this subsection. pateduse.

(b) Basement floor slabsThe basement slab shall be placed 2. ‘Dischage piping.’ a. Where a pump disches into a storm drain system, a

on at least 4 inches of clean graded sand, gravel or crushed stdmb !<Tvt?|ve shall r?s.lnstetlleté-. hee binin shall be based on the desian fi .
H H . e minimu lameter dischge piping shall be based on the design fiow rate
(©) ManUfaCtl“!Ed dra'”ag‘? syStemSMan.UfaCtu."ed drainage qtf)the pump and a minimum velocity of one foot/second.
SY_StemSNOt meeting the reqw_rements of this sect|_on Sh_a” be su History: Cr.Register November1979, No. 287ef. 6-1-80; r and reciRegister,
mitted to the departmefir review and approval prior to installa February,1985, No. 35peff. 3-1-85; rand recr(3) (a) 3. and (4)Register May,
tion. 1988,No. 389 ef.. 6-1-88; am. (2) (NRegister January1989, No. 397ef. 2-1-89;
. . . . L . r. and recr(4) (c) 3.,Register August, 1991, No. 42&f. 9-1-91,; cr(5), Register,
(d) Drain tile or pipe installation.Drain tile or pipe used for warch,1992, No. 435ef. 4-1-92:r. and reciRegister January1999, No. 517ef.
foundationdrainage shall comply with the following require 2-1-99;am. (3) (d) 4.Registey March, 2001, No. 54&f. 4-1-01,CR 03-097am.
ments: (1) (b) 1., (2) (a) 1., and (3) (Begister November 2004 No. 5&f. 1-1-05;CR
. 08-043 am. (1) (a) 2. and (b) 2., renum. (3) (d) 1. to 4., 5. and 6. to be (3) (d) 2. to

1. a. Except as allowed under subdb, the top of the tile 5.6.a.and 7., ct3) (d) 1., 6. b. and Register March 2009 No. 636f. 4-1-09;

or pipe shall be at or below the top of the footing. correctionin (1) (a) 2. a., (3) (e) 3. made undel3.92 (4) (b) 7.Stats. Register
b. Where the top of the footing is more than 4 inches beldfcemPe2oLt No. 672
the bottom of the floor slab, tile or pipe is required on the interior SubchapterV — Foundations
of the foundation only and it shall be placgidectly under the
floor. SPS 321.18 Foundations. (1) GENerAL. (a) Design.
Note: This situation will commonly occur with a walk—out basement. Foundationwalls shall be designeahd constructed to support the
2. Drain tile or pipe shahave an inside diameter of at leasverticalloads of the dwelling, lateral soil pressure, and other loads
3 inches. without exceeding the allowable stresses of the materials of which
3. Drain tile or pipeshall have open seams, joints or perfordhe foundations are constructed.
tionsto allow water to enter (b) Lateral support at baselateralsupport such as floor slabs
4. Where individual tiles are used, they shalldid withl/  or framing shall be provided at the base of foundation walls.
inch open joints. Joints between tiles shall be covered with a strip(c) Lateral support at top.Lateral support shall be provided
of asphalt or tar impregnated felt. at the top of the foundation walls by one of the following:
5. The tile or pipe shall be placed upon at least 2 inches of 2. Structural analysis. A system designed through structural
coarseaggregate and shall be covered on the top and the side fawalysis.

ing away from the dwelling with at least 12 incloégoarse aggre 3. Anchor bolts. a. Structural steel anchor bolts, at l¢ast
gatethat meets all of the following criteria: inchin diameterembedded at leastiiches into the concrete or
a. 100% of the aggregate shall pass a 1-inch sieve. grouted masonry with a maximum spacing of 72 inclex
b. 90-100% of the aggregate shall pa¥s-inch sieve. locatedwithin 18 inches of wall corners. _
c. 0-55% of the aggregate shall padg-ginch sieve. b. A properly sized nut and washer shall be tightened on each
d. 0-5% of the aggregate shall pass a #8 sieve. bolt to the plate or sill. _ _ o
Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch. C. When vertlce}l—remforclng steel is prqwded In masonry
Note: These specifications encompass aggregate sizes #6 and #67 per ASTM gtlamstructionas required under su(), the location requirements
dardC 33. Of the two sizes, #6 is coarser undersubd.3. a.shall bemodified as necessary so anchor bolts are

6. a. Bleeder tiles or pipes shall be provided at no more thaicedin the same core as the reinforcement without exceeding
8-footintervals to connect the exterior drain tile or pipe to th@a |imits of subd3. a.

Inte[)lorl??lcr;eldn(etr"glgsr glrp;ibes shall have a minimum interior diam d. Alternate foundation anch_orage, deS|gne_d and spaced
terof 3 inches Sccordancewith structural analysis and as requiredptovide
. ) . . . . equivalentanchorage to the requirements of subd, is allow
c. Direct connection of the bleeders is not required if the-integ)e.
sectionof the bleeder with the tile or pipe is covered with a Mem 4 ther mechanical fasteners. a. Mechanical fasteners used
braneor fabric that prevents soil and fines from entering the sy§, 5ccordance with the manufactdétésting and listing.

tem. e . o b. When vertical-reinforcing steel is provided in masonry

7. The drain tiles or pipe that lead from the footing tilehéd  constructionas required under su), the location requirements
sump pit shall béaid at a grade of at lealginch per footleading  ndersubd.4. a.shall be modified as necessary so the fasteners
to the sump pit. The remaining drain tiles or pipe shall be level g placed in thesame core as the reinforcement without exceed
gradeddownward to the line leading to the sump pit. ing the limits of subdé. a.

(€) Drain tile or pipe dischege. 1. Drain tiles or pipe shallbe * “(qy Floor framing 1. Floor framing shall be fastened to the
connectedo the sump pit. sill plate by one of the following methods:

2. The sump pit shall disctge to naturalgrade or be a. Mechanical fasteners used in accordance whié

equippedwith a pump. S _ manufacturer’gesting and listing.
3. All otheraspects of drain tile disclgg shall be in accord b. In accordance with structural analysis.

anNcevylth the uniform plumbing code, chSPS 3820 387. _ c. In accordance with the fastener table printed iSEIS 325
ote: The following is a reprint of a pertinent section of the plumbing code: AppendixA

SPS382.36 (8) SUMPSAND PUMPS. (a) Sumps.1. ‘General.’” All storm building ) . : )
subdrainsshall dischage into a sump, the contents of whigtiall be automatically _ Note: Per s.SPS 321.22 (15ill plates are natequired on foundation walls of
lifted and dischaged, dispersed or used in accordance with sub. (4). pouredconcrete or on masonry walls with mortar— or grout-filled cores or on

2. ‘Construction and installation’. a. Except as provided in subd. 2. c. and d”rgﬁsonrywalls Wi;]h a soliﬁ bl?le topf course. lel he f .
interior sump shall hava rim extending at least one inch above the floor immediately 2. @. Where the floor framing is parallel to the foundation
adjacento the sump. wall, solid blocking or bridging shall be installed in at least the

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. )
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first adjacent joist space at a spacing of no more than 32 inchesioiase shall the thickness of the foundation walkbe than the
center. thicknessof the wall it supports.
b. Blocking and bridging shall be the same degstlihe joist. (b) Equalized loading.A 6—inch nominalvall thickness may
c. Fastening of the blocking or bridging shall be in accordanbe used provided the fill on one sidéthe wall is within 12 inches
with structural analysis or the fastenschedule in dble vertically of the fill on the other side of the wall.

321.02-2. Note: See sSPS 321.15 (1) (dpr trench footing requirements.
| tNotIe: Thef{()tor;graTin%ﬁleTentg rtgzquirecillin tShis ssepcgo;;?tgnzdzagc;atofpr?xide Table 321.18-B
ateralsupport to the top dhe foundation wall. See . r further
requirementselating to floor framing, including for bridging of floor framingpm- CONCRETE WALL THICKNESSES
vide restraint against rotation or lateral displacement of the floor framing. ] Maximum Height of Unbal-
~ (e) Soil lateral load. Unless designed through structural analy '\rl1<?n|2mal anced Fillt for Material of
sis, soil lateral loads shall be determined froable 321.18-A. "~ 1 ¢ concete Pilbelag ‘é\’v@'(') OBde}’r‘gmse”ﬂ’?éft‘)’
Table 321.18-A 3000 psi 8 8
SOIL LATERAL LOAD Unreinforced concrete %gz 190
Design 14 115
Ifggégl Pssog lUnbalancedill is the difference in elevation betwedime outside grade and the
o . ] Unified Soil  per Foot of basementloor.
Description of Backfill Material © Classification Depth 2The maximum height of unbalanced fill for a 12-inch thick plain concrete wall
Well graded, clean gravels; gravel-sand mixes =~ GW 30° m%rﬁﬁn‘q”ggﬁs‘:edsts?vaﬁﬁéporfo‘é'%(e)g t;?sel ;Vtagésdgggs"ucmd of concrete with a
Poorly graded clean gravels; gravel-sand GP 3¢ ' ’ !
migeg ’ g (3) MASONRY FOUNDATION WALLS. (a) Dampproofing. 1.

Silty gravels, poorly graded gravel-sand oM a° Exceptas allowed under sub8l, masonry block foundation walls
mixes shallbe coated with a layer of minimutiz—inch thick type M or
Clayey gravels, poorly graded gravel—and— cc 5 S portland cement mortar gang on the exterior of the wall from

clay mixes footing to finished grade.

Well-graded, clean sands; gravelly sand mixes ~ SW 3C¢ 2. Masonry foundation walls shall be damp-proofed by
Poorly graded clean sands; sand—gravel mixes  SP 36 applylng FO the ?’?ter'or surfacef th.e portland (.:ement fang

) oo from footing to finished gradey continuous coating of one of the
Silty sands, poorly graded sand-silt mixes SM 45 following:
Sand-silt clay mix with plastic fines SM-SC 4d a. A bituminous coating applied in accordance wiitle
Clayey sands, poorly graded sand—clay mixes SC 60! manufacturer’snstructions.

ic si i d . o . -

Inorganic silts and clayey silts ML 45 b. Acrylic-modified cement applied at a minimum rate of 3
Mixture of inoiganic silt and clay ML-CL 60d pounds per square yard.
Inorganic clays of low to medium plasticity cL 60¢ c. Alayer of minimunt/g-inch thick structural surface bond
Organic silts and silt clays, low plasticity oL b ing material labeled as complying with ASTM C887.
Inorganic clayey silts, elastic silts MH 60d Note: The ASTM C887 standard is entitled, “Standard Specification for-Pack
Inorganic clays of high plasticity CH b aged,Dry, Combined Materials for Surface Bonding Morstar
Organic clays and silty clays OH b - r?ﬁfg\cm&rléifgr:ggmg gﬁesatment applied in accordance with the
Designlateral soil loads are given for moist conditions for the specified soils at . ’ . .

their optimum densities. Actual field conditions shall govern. Subeaeor sat 3 a. Paging of masonry b|O_Ck _fOUﬂd_atIOI’l Wa|_|S Is not

uratedsoil pressures shall include the weight ofttheyant soil plus the hydro reqwredwhere a damppropf|ng]ater|a| is sdfciently flexible to
bSta“C_'OadS- _ _ belisted or designed for direct application to masonry block.

Unsuitable as backfill material. b. Paging of masonry block foundation walls is not required

CFor relatively rigid walls, as when bracégt floors, the design lateral soil load \wherea layer of minimunys—inch thick structural surface bond
shallbe increased for sand and graygk soils to 60 psf per foot of depth. Base . : : : ;
mentwalls extending namore than 8 feet below grade and supporting flexible ing material labeled as complylng with ASTM C887 is ufmd

floor systems are not considered relatively rigid walls. dampproofing.

dror relatively rigid walls, as whebraced by floors, the design lateral load shallbe  (b) Structural equirements.Unless designed through struc
increasedor silt and clay type soils to 100 psf per foot of depth. Basement wallgrg| analysis, the masonry foundation walls shall be constructed

extendingnot more than 8 feet below grade and supporting flexible floor system : ; ; .
arenot considered relatively rigid walls, Tn accordance with ACI 530.1 and the following requirements:

€Soil classes are in accordance with the Unified Soil Classification System, ASTM. 1. The minimum thlckness of unreinforced masonry founda
D2487,and design lateral loads are for moist soil conditions without hydrostatidion walls _Sha”be determined bya'ble_ 321.18-C, but in no case
pressure. shallthethickness be less than the thickness of the wall it supports.

(2) CONCRETE FOUNDATION WALLS. (@) General structural 2. Reinforced masonry walls shall be reinforced in accord
requirements. Except as provided in pab), unless designed ancewith the requirements ofables 321.18-D, 321.18-E or
through structural analysighe minimum thickness of concrete321.18-F. Vertical reinforcement shall be provided on each side
foundationwalls shall be determined fronafile 321.18-B, but in of any opening and at intervals indicated in the appropriate table.
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SAFETY AND PROFESSIONAL SERICES

SPS 321.18

Table 321.18--¢.d

100R 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d > 6.75 in®

Vertical reinforcement

Soil classes and lateral soil loati(psf per foot
below exterior grade)

37
Table 321.18-C
PLAIN MASONRY FOUNDATION WALLSd
Minimum nominal wall thickness (inches)
Soil classes and lateral soil loati(psf per foot
below exterior grade
Depth of SC, MH,
Maximum | GM, GC, ML-CL and
Wl | unbalanced | Gy Gp sw | s, SM-SC | inorganic CL
Height height and SP soils | and ML soils soils
(ft=in) () 30 45 60
7-8 4 (or less) 8 8 8
5 8 10 10
6 10 12 10 (solidP)
7 12 10 (solid?) 12 (solidP)
8-4 4 (or less) 8 8 8
5 8 10 12
6 10 12 12 (solicP)
7 12 12 (solid?) Note ¢
8 10 (solidP) 12 (solicP) Note ¢
9-1 4 (or less) 8 8 8
5 8 10 12
6 12 12 12 (solic?)
7 12 (solidP) 12 (solid?) Note ¢
8 12 (solicP) Note ¢ Note ¢
9 Note ¢ Note ¢ Note ¢

Maxi GM, GC, SM, | SC, MH, ML-

Wall Height of GW, GP, SW | SM-SCand | CL andinor-

Height | unbalanced and SP soils ML soils ganic CL soils
(ft=in) | backfill (ft) 30 45 60

7-8 4 (orless) | #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.

5 #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.

6 #4 at56 o.c. | #4at48 o.c. | #4at40 o.c.

7 #4 at56 o.c. | #5at56 o.c. | #5at40 o.c.

8-4 4 (orless) | #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.

5 #4 at56 o.c. | #4at56 o.c. | #4 at48 o.c.

6 #4 at56 o.c. | #4at48 o.c. | #5at56 o.c.

7 #4 at 48 o.c. | #4at32 o.c. | #6 at56 o.c.

8 #5at56 o.c. | #5at40 o.c. | #7 at56 o.c.

9-1 4 (orless) | #4at56 o.c. | #4 at56 o.c. | #4 at56 o.c.

5 #4 at56 o.c. | #4at56 o.c. | #4 at48 o.c.

6 #4 at56 o.c. | #4at40 o.c. | #4at32 o.c.

7 #4 at 40 o.c. | #5at48 o.c. | #6 at48 o.c.

8 #4 at32 o.c. | #6at48 o.c. | #4at 16 o.c.

9 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.

2For design laterd soils, e s SPS 21.18 (1) (e). Svil classs ae in accordance
with the Unified Soil Classification Systen and designlaterd soil loads ae for

moist soil conditiors without hydrostate pressure.
b Solid grouted hollow units.

€ An analysis in compliance with ACI 530 or reinforcement in accordance with ¢ For alternative reinforcement, see s. SPS 321.18 (3) (b).

Table321.18-D, 321.18-E or 321.18-F is required.
dMortar shall be Ype M or S and masonry shall be laid in running bond.

Table 321.18-[¥.¢.d

8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d >5in®

aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accord
ancewith the Unified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in s.

SPS 321.18 (3) (b).

d Mortar shall be §pe M or S and masonry shall be laid in running bond.
€ The specified locationf the reinforcement shall equal or exceed tifecéfie

depthdistance, d, measured from the face of the soil side of the wall to the center

of vertical reinforcement.

Table 321.18-f.c.d
12 IN. REINFORCED MASONRY FOUNDATION WALLS WHERE d >
8.75in¢

Vertical reinforcement

Soil classes and lateral soil loati(psf per foot
below exterior grade)

Vertical reinforcement
Soil classes and lateral soil lo&(psf per foot
below exterior grade)
Maxi- SC, MH,
mum GM, GC, SM, | ML-CL and
Wwall Height of | GW,GPR SW | SM-SCand | inorganic CL
Height | unbalanced and SP soils ML soils soils
(ft=in) | backfill (ft) 30 45 60
7-8 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c.
5 #4 at 48 o.c. | #4at48 o.c. | #4at40 o.c.
6 #4 at 48 o.c. | #5at48 o.c. | #5at40 o.c.
7 #4 at 40 o.c. | #5at40 o.c. | #6at48 o.c.
8-4 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4 at48 o.c.
5 #4 at48 o.c. | #4at48 o.c. | #4at40 o.c.
6 #4 at48 o.c. | #5at48 o.c. | #5at40 o.c.
7 #5at48 o.c. | #6at48 o.c. | #6at40 o.c.
8 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.
9-1 4 (orless) | #4at48 oc. | #4at48 o.c. | #4at48 o.c.
5 #4 at 48 o.c. | #4at48 o.c. | #5at48 o.c.
6 #4 at 48 o.c. | #5at48 o.c. | #6at48 o.c.
7 #5at48 o.c. | #6at48 o.c. | #7 at48 o.c.
8 #5at40 o.c. | #7 at48 o.c. | #8at48 o.c.
9 #6 at 40 o.c. | #8at48 o.c. | #8at32 o.c.

aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accorth
ancewith the Unified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in 5

SPS 321.18 (3) (b).

¢ For alternative reinforcement, see s. SPS 321.18 (3) (b).

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

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

of vertical reinforcement.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
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Maxi- SC, MH,
mum GM, GC, SM, | ML-CL and
Wall Height of | GW,GP SW | SM-SCand | inorganic CL
Height | unbalanced | and SP soils ML soils soils
(ft=in) | backfill (ft) 30 45 60
7-8 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
6 #4at72 o.c. | #4at64 o.c. | #4at48 o.c.
7 #4 at72 o.c. | #4at48 o.c. | #5at56 o.c.
8-4 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
6 #4 at72 o.c. | #4at56 o.c. | #5at72 o.c.
7 #4 at64 o.c. | #5at64 o.c. | #4at32 o.c.
8 #4 at48 o.c. | #4at32 o.c. | #5at40 o.c.
9-1 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4at64 o.c.
6 #4 at72 o.c. | #4at56 o.c. | #5at64 o.c.
7 #4 at56 o.c. | #4at40 o.c. | #6 at64 o.c.
8 #4 at40 o.c. | #6at64 o.c. | #6 at48 o.c.
9 #5at56 o.c. | #7at72 o.c. | #6 at40 o.c.

SPS 321.18 (3) (b).

€ For alternative reinforcement, see s. SPS 321.18 (3) (b).

For designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accord
ancewith the Unified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.
Provisions for this table are based on construction requirements specified in s.

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

of vertical reinforcement.

€ The specified locationf the reinforcement shall equal or exceed tlfiecéfe
depthdistance, d, measured from the face of the soil side of the wall to the center
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3. \krtical reinforcement shall have a minimum yisicength (a) Water drains toward the overhedabr or to exterior grade
of 60,000 psi. suchthat no damage will be caused to any structural member or

4. Solid—grouted hollow units or cores containing vertical/all covering of the garage or the dwelling.
reinforcementshall be filledwith masonry grout that complies  (b) Water drains into an interior floor dratihat complies with
with ASTM C 476. the requirements of ctSPS 382

f ; i Note: See sSPS 382.34or floor drain requirements.
32 S. l[' lleudOf the r(ilnfolrceme_nt p“?V'fS'O'?S (‘ﬁbﬂes_321.1§—D, History: Cr.Registey November1995, Nou.I 47_961?. 12-1-95,CR 02-077r. and
321.18-Eand321.18-Falternative reinforcing bar size and spacrecr.(2) Register May 2003 No. 56@f. 8-1-03; correction in (2lb) made under
ing having an equivalent cross—sectional area or reinforcemen.o2 (4) (b) 7.Stats. Register December 20No. 672
per linear foot of wall is permitted, provided the spacing of the ) )
reinforcementloes not exceed 72 inches and reinforcing bar size SPS 321.205 Wood floors in contact with the
doesnot exceed No.1l ground. Wood floors in contact with the ground shall comply

6. The depth below grade, wall height and reinforcemertith the requirements underSPs 321.18 (4)

: - P : History: Cr. Registey January1989, No. 397ef. 2-1-89;am.Register January
spacingmay exceed thenaximum values indicated inalbles 1999, No. 517ef. 2-1-99; correction made under s. 13.93 (2m) (b) 7., SR&gis-

321.18-D,321.18-E and 321.18-F only if the design is based @ March, 2001, No. 54TR 02-077r. and recrRegister May 2003 No. 56ef.
structuralanalysis. 8-1-03;correction made under s. 13.92 (4) (b) 7., StRisgister Decembe2011

. . .672
(4) WoobrounpaTions. Wood foundations shall be deS|gne0|\‘O
and constructed in accordance with the wood-foundatiornstan gpg 321.21 Precast concrete floors.  Precast concrete

dardadopted in @ble 320.24-6m. ' ' floors shall be designed through structural analysis, or load tables
Note: The department will accept Permanemtdd/ Foundations Design and Gon Iﬁgnishedby the precast product fabricator may be used, provided

structionGuide published by the Southern Forest Products Association through load tabl d | d . | lvsi load
SoutherrPine Council, as complying with this standard. The DesigrCamstrue eload tables were developed using structural analysis or loa

tion Guide requires a 3.5 inch thick floor slab if a poured concrete floor slab is usk@sting.

History: Cr.Register November1979, No. 287ef. 6-1-80; am. (3) (introfReg- History: Cr.Register November1979, No. 287ef. 6-1-80; r and reciRegister,
ister, February1985,No. 35Q ef. 3-1-85; cr(2) (c) to (e),.rand recrTables C and March,1992, No. 435eff. 4-1-92.
D, r. (3) (a) 2., renum. (3) (a) 1. to be (Register January 1989, No. 397ef.
2-1-89;am. (intro.), (2) (b)(3) (b) and &ble 21.18-D, crTable 21.18,.r(2) (c), H
renum.(2) (d) and (e) to be (2) (c) and (degistey March, 1992, No. 43%f. h SPSh 321.22 | W0|Od. framed ]floors.ﬂ Un|(r2158” de&glned. h
4-1-92rénum. (1) to (3) to be (2) to (4), and @) (b), (4) (intro.) and (b),able  throughstructural analysis, wood frame floors shall comply wit

21.18-Ar. (intro.) and &ble21.18, cr(1), (3) (e)Registey November1995, No.  the following requirements:

479, eff. 12-1-95; am (2)Register January1999, No. 517ef.. 2-1-99; rand recr e
(1) (b), (3), Bbles 21.18-C and D, am. (2) (a)Table 21.18-B, renumTable (1) FLoorJoisTs. (a) General. 1. Floor joists shall comply

21.18-Ato be Bble 21.18-B and cfl) (c), (dj, Bbles 21.18-A, E and Register  With the structural requiremerasd live load determination under
March2001 No. 543eff. 4-1-01,CR 02-077r. (1) (c) 1., renum(1) (d) to be (1) s.SPS 321.02
(Ne), %f-sgl) f(fd)s afqb(g“)c%ngg')éﬁg) anf’?ﬂ?ﬁ)zzl-lk)B‘Aagb?ndﬂegg‘% :\/Ia% 2(%())3 Note: See chSPS 325 Appendix Aor design information.
0. et o—1-03; —U45am. . b, an es 1o—-C to,€r o
() (title) and (b) (title). rand recr(3) (a) and (4Register March 2009 No. 636F. 2. Where the joists of a floor system gparallel to, and
4-1-09;correction in (1) (e), (2) (a), (3) (b) 1., 2., 5., 6., (4bl€ 321.18-C to -F locatedbetween bearing walls above and belthe joists shall be
madeunder s13.92 (4) (b) 7.Stats.Register December 20No. 672CR 15-041  doubled.
am.(1) (c) 3. a,, c(1) (c) 3. d., am. (1) (d) 2., (4)Register December 2015 No. 720 .. . .
eff. 1-1-16:CR 15-043 am. (1) (d) 1. cRegister December 2015 No. 726 (D) Floor joists on conete walls. Wherea sill plate is pro
1-1-16;correction under €.3.92 (4) (b) 7Register December 2015 No. 720 vided for floor joists on poured concrete, ti# plates shall be fas
tenedto the foundation.
SubchapterV| — Floors Note: SectionSPS 321.18 (1) (dequires the floor joists to also be fastened to the
sill plate.
. (c) Floor joists on masonry walls with a solid top course.
| SdPsl 32%19 Floor deS|gtn.|. F:OOBS shall S‘tJFf’p%t ar”SgeSad Wherea sill plate is provided for floor joists @olid block top
oadsplus the minimum unit five loads as set forth iM% ¢qrsemasonrythe sillplate shall be fastened to the foundation.
321.02 The live loads shall be applied to act vertically and uni X .
(d) Floor joists on masonry walls with open top course.

formly to each square foot of horizontal floor area. Baseme :
shallbe provided with woodr concrete or similar type floors tha{‘}\%erethe masonry wall has an open top couassil plate at least

complywith s.SPS 321.2@r 321.205 aswide asthe foundation wall shall be fastened to t.he foundation.
History: Cr. Register November1979, No. 287ef. 6-1-80; rand rect Regis- 2. Where anc_hqr bolts are used on masonry wmﬂsan open

ter, March, 1992, No. 43%f. 4-1-92; correction made underl®.92 (4) (b)7,  top course, the minimum width of an individual piece making up

Stats. Register December 20No. 672 the sill plate shall be at least 5.5 inches.

Note: A sill plate can be made of multiple pieces to achieve the full width.
SPS 321.20 Concrete floors. (1) When concrete floors  (2) FLoorTRUsSES. Metalplate connected wood floor trusses
areprovided, the thicknessf the concrete shall measure at leasthallbe designed in accordance with the Design Specificétions
3inches. Metal Plate Connected Parallel Chorddsd Trusses and the
(2) Whena concretdloor is placed in clay soils, a 4-inch thickNational Design Specificatiofor Wood Construction. liss
basecourse shall be placed in the subgrade consisting of cldBg@mbersshall not be cut, bored or notched.
gradedsand, gravel or crushed stone. (3) GIRDERS AND BEAMS. (&) Girders and beams shhi
(3) Whena concrete floor is placed sand or gravel soils, the selectedrom Table 321.22-A1 or dble 321.22-A%r shall be

basecourse may be omitted unless drain tile is installed. If draff¢Signedhrough structural analysis.

tile is installed, the requirements of32S 321.18hall be met. (b) Wood girders and beams shiad fitted at the post or col
History: Cr. Register November1979, No. 287ef. 6-1-80;am.RegisterJany  Umn. Adjoining ends shall be fastened to eather to transfer

ary, 1989, No. 39/eff. 2-1-89; r and recrRegister January1999, No. 517ef.  horizontalloads across the joint. Beams shall also be fastened to

2-1-99;correction in(3) made under 43.92 (4) (b) 7.Stats.Register December tha posts with framing anchors, angle clips, or equivalent.

2011 No. 672 . -
(c) Where intermediate beams are used, they shall rest on top
of the girders; or shall be supported by ledgers or blocks fastened

SPS 321.203 Garage floors. (1) MATERIALS. Garage : ; :
floors shall be constructed of concrete other noncombustible ?gé?aﬁﬁ;c:%se%f mteo%vlrt?i?:ﬁtﬁé ?ﬁgsn;ﬁ/h%eb%;%ggﬁ%%: ﬁftg%\{ed

materialswhich are impermeable to petroleum products. Slab- d) Lateral restraint for all wood bearsisall be provided at all

on—gradeconcrete garage floors shall be at least 4 inches thick an umnsusing a saddle or other approved connection where the

placedover at least 4 inches of granular fill. ; P
Note: Itis not the intent of sub. (1) to require a concrete floor to be sealed to m%ammeets one of the foIIowmg conditions:

it completely impermeable. 1. The beam is not restrained at both ends.
(2) ConrFicuRrATION. The floor shall be sloped such that water 2. The beam is more thaf.25 inches deepsing actual mea
is removed in accordance with one of the following: surement.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
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39 SAFETY AND PROFESSIONAL SERICES SPS 321.22

Note: A saddle supports the beam on the bottom and allows for the through-ctinanthe actual depth of the joist or shall be designed through struc
nectionof fasteners into the side of the beam. tural analysis in accordance withSPS 321.02 (3)
.. (4) BEARING AND END CONFIGURATION. (@) Sawn lumber 1. (b) Joist ovehangs parallel to the main floor framing system
Joists.” Wood joists made of sawn lumber shaiet the follow  jqistoverhangs that are extensions of, and parallel to, the main
ing bearing requirements: floor framing system may extend beyond the depth of the joist
a. Wood joists supported on wood or metal shall have a begjithout structural analysis provided they meet all of the following
ing surface of at least/d-inches measured from the end of theonditions:
Joist. 1. The overhang is cantilevered no more than 2 feet beyond
b. Wood joists supported on masonry or concrete shall hatree outer edge of the supporting wall below it.
abearing surface of at least 3 inches measured from the end of the2. a. The overhang supports a uniform Idiadted to the

joist. weight of the bearing wall and the tributary roof area above it.
c. The tail end of a floor joist may not extend past the edge of b. The tributary length of the roof area, excluding the eave
abeam by more than the depth of the floor joist. overhangjs no more than 2 feet greater than the actual length of

d. Wood floorjoists with ends that intersect over a beam shdftejoist directly below
havethe ends overlap at least 3 inches and be securely fastenedc. The eave overhang is no more than 2 feet.
togetherwith at least two 12d common nails or the ends shall beNote: The tributary length is usually half the span of the joist or rafter
butt-jointed or face—jointed and fastened with ties, straps, plates 3. The joist overhang does nstipport any concentrated

or solid blocking. loads. For the purposes of this subsection, a framed opening in the
. : ) : Il with a rough opening of 4 feet or less shall be considered uni
2. ‘Beams and girders.” Beams and girders made of sa m loading.

lumbershall have a bearing surface on their supporét lefast 3 . S .
inches parallel to the beam or girder #edat least as wide as the ~ 4- & The cantilevered joist is doubledta supporting wall.
beamor girder b. The doubled joist length extends inward beyond the inner

(b) Engineeed wood poducts. Bearing surface for engine edgeof the supportmg wall by tmﬁ_me distance as the cqntl_le_ver
eredwood products shall be in accordance with the manufactur ¢. The added joist member is secured to the main joist as
er’s instructions provided those instructions were developedtatedin the nailing schedule ch.SPS 325Appendix A under
throughstructuralanalysis or product testing and are applicabkbe heading for “floor framing, built-up girder and beams, top
to the configuration. loaded”.

(5) NotcHING AND BORING. Notching and boring of beams or  (c) Joist ovehangs perpendicular to the main floor framing
girdersis prohibitedunless determined through structural analysystem. Joist overhangs that are perpendicular to the main floor
sis. framing system, or lookoubists,may extend beyond the depth

(a) Notching of floor joists.1. Notches located in the top orof the joist without structural analysis provided they meet alieof
bottomof floor joists shall not have a depth exceedigghe depth following conditions:
of the joist, shall not have a length exceeéinthejoist depth nor 1. The joist overhang is cantilevered no more than 2 feet
belocated in the middI&s of the span of the joist. beyondthe outer edge of the supporting wall below it.

2. Where floor joists are notched on the ends, the notch shall 2. a. A double floor joist is used to support the lookout joist.
not exceed/s the depth of the joist. Notches over supports may b. The doubldloor joist is located a distance of at least 2 times
extendthe full bearing width of the support. the cantileverlength inward from the outer edge of the supporting

(b) Boring of floor joists. 1. ‘General.” A hole may not be wall below
boredin a floor joist within 2 inches of a notch or another hole. ¢ The lookout joists are fastened to the double joist with
In no case shall the distance between adjacent holes be less thafihangers.

the d|a‘meter of the Ilger hole’. . 3. The joist overhang supports no more tieiher a non-
_ 2. 'Holes near the edge.” Holes bored in the top or bottomyaringwall or a wall thasupports only a roof which spans no
'(';(;hGSOf a joist shall follow the limitations for notching ung®r  morethanthe floor overhang cantilever length plus the eave-over

- ) o ~ hang.

_ 3. ‘Other holes.” Holes bored in floor joists that moéwithin (d) All overhangs longer than the depth of the supporting joist
2 inches of the topr bottom of the joist shall have their diametethatdo not meet all ofhe conditions under pgb) or (c) shall be
limited to /3 the depth of the joist. . ~ designedhrough structural analysis.

(c) Engineeed wood poducts. Notching or boring of engire  (7) FLoor openinGs. Trimmers and headers shall be doubled
eredwood products shall be done in accordance with the manuf@genthespan of the header exceeds 4 feet. Headers which span
turer’'s instructions provided those instructions were developegorethan6 feet shall have the ends supported by joist hangers or
throughstructural analysis or product testing. framing anchors, unless the ends are supported on a padition

(6) OVERHANG OF FLOORS. (a) General Except as provided beam. Tail joists (joists which frame into headers) more than 8
in pars.(b) and(c), a floor joist overhang shall be cantileveredeetlong shall be supported on metal framing anchon ledger
beyondtheouter edge of the supporting wall below it by no morstripsof at least 2 inches by 2 inches nominal.
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TABLE 321.22-A1
MINIMUM  SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Floor Only

Roof/Ceiling and One Floor

Roof/Ceiling+ One Floor/Ceiling + One Floor

A 36 Steel Beam

Column Wood Beam$ A 36 Steel Wood Beamé:3 (in., nominal) A 36 Steel Beam’ Wood Beamé:3 (in., nominal)
Spacing (in., nominal) Beamg Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zone2 Zone 1
24 ft. wide house:
8 ft. 8x8 — 8x10 10x10 — — 8x12 10x12 — —
6x12 6x12 — — 6x14 8x14 — —
10 ft. 8x10 — 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11.8
6x14 8x14 W 6x12 W 8x10 8x16 8x16 W8x15 W 8x15
12 ft. 8x12 — 12x12 10x14 W 12x10 M 12x11.8 14x14 14x14 W 12x16 W 12x16
10x14 8x16 W 10x11.5 W 8x15 10x16 12x16 W10x17 W 8x21
15 ft. 12x12 — — — W 12x16 W 12x16 — — W 12x22 W 14x22
— — W 10x17 W 6x25 — — W 8x28 W 8x31
26 ft. wide house:
8 ft. 6x10 — 10x10 10x10 — — 10x12 10x12 — —
6x12 8x12 — — 8x14 8x14 — —
10 ft. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14
8x14 8x14 W 8x10 W 8x13 8x16 8x16 W 8x15 W 8x17
12 ft. 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W 12x16 W 10x19
8x16 8x16 W 8x15 W 6x20 12x16 10x18 W 8x21 W 8x24
15 ft. 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22
— — W 8x21 W 8x24 — — W 8x31 W 8x35
28 ft. wide house:
8 ft. 6x10 — 10x10 8x12 — — 10x12 10x12 — —
8x12 4x16 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W 10x12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18
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 W 14x26
W 8x13 — — W 8x24 W 8x24 — — W 8x35 W 8x35
30 ft. wide house:
8 ft. 8x10 — 10x10 8x12 — — 10x12 12x12 — —
8x12 6x14 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x16 W 10x15 W 10x15
12 ft. 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x18
W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x18 W 8x24 W 8x24
15 ft. 12x14 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 8x35 W 10x33
32 ft. wide house:
8 ft. 8x10 — 8x12 8x12 — — 12x12 12x12 — —
6x14 6x14 — — 8x14 10x14 — —
10 ft. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16
W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x16 W 10x15 W 10x17
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M 14x18 W 12x22
W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x18 W 8x24 W 8x28
15 ft. 12x14 M 12x11.8 — — M 14x18 W 12x22 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 10x33 W 10x33

1This table is based upon wood with a fiber bending stress of 1,00@vasacEeptable wood beam selections are listed for each loading condition.

2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight.
3Woodmain beams or girders may be built up from nominal 2-inembers. The 2-inch members shall be laid on edge and fastened together with a double row of common nails nét4éssteaindength. Nails shall be spaced not more

3A0D IAILVHLISININAYNISNODSIM
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than18 inches apart in each row with the end nails placed 4 inches to 6 inches from the enpie€eadfere built-up beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length

of the beam.
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TABLE 321.22-A2
MINIMUM  SIZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONL Y

114

Fp=800 psi Fp=1000 psi Fp=1200 psi Fp=1400 psi
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 size
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 3-2x10
11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x10
12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12
13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12
20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8
7-1 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8 g
8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10 (=X
10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 4-2x10 g
10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12 @
11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12 g g-
24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x8 I.'H 2
7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8 j ;
8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10 > a
9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10 % ©
9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x12 - 2
11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12 a3
28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8 % U’J
6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x8 m g
7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-1 3-2x10 2] 2
8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10 @] -o'
9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x12 jZ> i
10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x12 6 3
32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8 m g
6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8 g Q
7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x10 r(I')I g’—,
8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10 wn E
8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x12 ®
9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x12 rf‘
36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8 @
5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8 %
6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x10 8
7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x10 UCJ
7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x12 @
9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x12 g
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 A321. (7]
3The 2-inch members shall be laith edge and fastened together with a double row of common nails not lesé-irazh8s in length. Nails shall be spaced not more than 18 inches apart in each row with the end nails placed 4 inches to 6 incheg
from the end of each piece. »
4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam. N
SWherebuilt-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, butt joints shall be located over supports or within 6 inches of the quarter Rgmts of the
clearspan. Where located near the quarter points, the joints in built—-up beams shall be separated by at least one lamination and shall not exceed the beam width. N
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(8) FLOOR SHATHING, BOARDS AND PLANKS. (&) Plywood  “For joists spaced 24 inches on cenpiywood sheathing with Span Rating
sheathing. Plywood sheathing used for floors shall be limiied ~ *%20 Or greater can be used for subfloors when supportinnahes light

the allowable loads and spans shown &blE 321.22-B. 5'\v/v|e|gr;t C;:_Cre;e' RS
. . . . ay be Inches H¥3;—INch wooda stri ooring Is Installea at ri angles to
(c) Combination subfloor-underlaymentCombination sub jois){s. % P g gntang

floor-underlaymenshall be installed in accordance witable

321.22-D. Table 321.22-D

(d) Floor boads. Where wood boards are used for floor MINIMUM THICKNESS FOR PLYWOOD COMBINA TION
sheathingthe boards shall comply with the minimum thicknesses SUBFLOOR-UNDERLAYMENT . PLYWOOD CONTINUOUS OVER
shownin Table 321.22-E. TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR T O

(e) Planks. Planks shall be tongue and groove or splized SUPPORTS _ _
at least 2 inches, nominal, in thickness. Planks shall terminate Maximum Support Spacing’
overbeams unless the joints are end matchéa: planks shall be 16" o.c. 20" o.c. 24 oc.
laid sothat no continuous line of joints will occur except at points ngvggizg Th'i’;nn‘ﬂss Thlijt?knniss Th?(?l(nn?elss
of support. Planks shall be nailed to each beam. Plywood Grade Gﬁoup (inches) (inches) (inches)

(9) BriDGING. (a) Sawn lumber Bridging shall be provided Sanded 1 17, g T,
for sawn lumber framing at intervals not exceedirfge8where exterior type 283 5g 3, g
the nominal depth to thickness ratio is greater than 4 to 1. 4 3, 7 1

Note: This 4:1 ratio means bridging fequired for wood-framed floors having “Underlayment C-C All Groups APA Rated Sheathing and AfRated

nominal2X10 or deeper solid-sawn—lumber joists, to provide restraint against rota plugged Sturd-I- Sturd-1-Floor shall be installed consis
tion or lateral displacement. Floort tent with their rating.

(b) Engineeed pioducts. Bridging shall be provided for eRgi "ISpans shall be limited to values shown, based on possite ef concen
neeredframing products in accordance with the manufackurer trated loads.
recommendations. 2Uns_upported edges shall be tongue and groove or blocked except where
Note: Sees.SPS 321.18 (1) (dpr further requirements relating to floor framing, Ve=inch underlayment 6¥/sz-inch finish ﬂoorlls used. )
including for bridgingor blocking of floor framing to provide lateral support to the SUnderlayment, C-C Plugged, sanded exterior type: allowable uniform load
top of foundation walls. based on deﬂectlon of L/360 span for spans 24 inches or less is 125 psf; and
(10) SLL pLATES. All of the following requirements apptp ~ '°F spans 48 inches, 65 psf.
a sawn-lumber sill plate witliniform loading that is partially 4The department will accept subfloor underlayment panels such as Sturd-I-
_ . . . _Floor which meet the requirements of Amanufacturing specifications for
extendedbeyond the load—bearing surface of a foundation wall ingyy-|-Fioor panels.
orderto put the exteriosurface of an upper—lying wall flush with
or beyond the exterior surface of insulation that is placed on the Table 321.22-E
outsideof the foundation wall: :

(a) The center of any anchor bolt shall be set back from the side

edgeof the sill plate by a distance of at least 4 times the diameter Joist Spacing Minimum Net Thickness (inches) _
of the bolt. (inches) Perpendicular to Joist Diagonal to Joist

24 1.6 3y
16 5/g 5/g

MINIMUM THICKNESS OF FLOOR BOARDS

(b) The thickness of the concrete or mortar cover around any
anchorbolt shall comply with ACI 318 section 7.7.
Note: Under ACI 318 section 7.7, the minimum cover for a 5/8-inch-diameter or History: Cr.Register November1979, No. 287ef. 6-1-80; am. (1) and.cflm),
smallerbolt is 1 1/2 inches. RegisterFebruary 1985, No. 350eff. 3-1-85; renum. (8) (c) and (d) to be (8) (d)

(c) With wood floor joists that are parall@ the foundation and(e) and am. (8) (d), renumafle 21.22-A and D tbe Tble 21.22 Al and E,.cr

P . ) (c), Table 21.22 A2,.rand recrTables 21.22 B and ®egistey January1989,
wall, the sill plate may not extend beyond the load-bearing Sy, ‘367 ef. 2-1-89: am. (2), (4), (5), (6) and (@)and recrTable 21.22-AZRegis-
faceof the wall by more than one-half of the nominal thickness:, march, 1992, No. 43%f. 4-1-92; am. (5) (b) andt. (5) (c), Rble 21.22-A1,
of the joist that bears on the sill plate. r. Table 21.22-ARegister November1995, No. 479eff. 12-1-95; rand recr(9),

Note: As used throughout thhapter and in the standards that the chapter-incoRegister.January1999, No. 517ef. 2-1-99; rand recr(1m), (4), and (5) (bRegis-
poratesby reference, the shorter side of the cross—sectional area of a wood meni@eMarch, 2001, No543 ef. 4-1-01,CR 02-077am. (5) (b) 1.,.rand recr(6) Reg-
is the thickness of the membeThe longesside of the cross—sectional area is theisterMay 2003 No. 569f. 8-1-03;CR 08-043r. and recr(1), t (1m), (8) (b) and
depth,when the longer side is vertical; and it is the width wherlonger side is heri  Table21.22-C, renum. (3) (intro.), (a) and (b) to be (3) (a), (b) and (€})¢d)Reg-
zontal. isterMarch 2009 No. 63%f. 4-1-09; correction in (1) (a) 1., (3) (a), (8), (8) (a),

Note: Under sub. (6), wood floor joists that are perpendicular to the foundatige), (d), Table 321.22-A2 made underl®.92 (4) (b) 7.Stats.Register December
wall can extend beyond the foundation wall bgistanceof up to the depth of the 2011No. 672 CR 15-041cr. (10)Register December 2015 No. 72f. 1-1-16;
joist. CR 15-043 am. (6) (b) 4. cRegister December 2015 No. 72 1-1-16.

Note: Subsection (1) (d) requires a full-width sill plate for floor joists over open—
coremasonry units.

SPS 321.225 Decks. (1) Decks attached to dwellings and

Table 321.22-B any detached decks that serve an sRill comply with the appli

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING

CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN cableprovisi_ons of subchdl to X of ch. SPS 321including all
PERPENDICULAR T O SUPPORTS! of the following:
S ¢ Plyw(ood Tr?iclgness Mazdmurr;1 sp)an3 (a) Excavation requirements unde6®.S 321.14
pan Ratin in inches in inches; . .
7, TS5, 17, g 3 (b) Footing reqwrgments ynderSPS 321.15 (2) (f)
40/, 1955, 5/g, 32, 7lg 2045 (c) Frost penetration requirements unde3RS 321.16
4824 BY32, 314, Tlg 24 (d) Load requirements underSPS 321.02
IThese values apply to C-D, C-C, and Structural | and Il grades Sphns : : :
shall be limited to values shown because of possibéetedf concentrated (e) Stair handrail _and gua_rd requirements 0BBS 321.04
loads. (f) Decay protection requirements ofS?S 321.10

2span Rating appears on all panels in the construction grades listed in footnote (2) A deck that complies with the standards in 8RS 325
1.

3Plywood edges shall have approved tongue and groove joints or shall be Appe_ndle, and ChSI_DS 32_5Append|x Gif appllcable, shall be
supported with blocking, unless-inch minimum thickness underlayment or ~ cOnsideredas complying with sul{1).
12 inches of approved cellular or lightweight concrete is installed or finished  History: Cr. RegisterMarch, 1992, No. 43%f. 4-1-92; correction in (1) t(6)
floor is 2%/32-inch wood strip. Allowable uniform load based on deflection of madeunder s13.92 (4) (b) 7.Stats.Register December 20No. 672CR 15-043
Y360 Of span is 165 pounds per square foot. Renum o (1) and am., c(2) Register December 2015 No. 72(. 1-1-16.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
RegisterMay 2016 No. 725 is the date the chapter was last published.
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43 SAFETY AND PROFESSIONAL SERICES SPS 321.25

SubchapterVII — Walls Note: Acceptablewater—resistive barrier materials include polymeric-based
housewraps andspray-applied water-resistive barriers installed per the manufactur

. er’sinstructions, #15 or greater asphalt-saturated felts that comphA&i D 226
SPS 321.23 Wall design. (1) LIVE AND DEADLOADS. All  for type | felt and extruded foam sheathing with permanently taped joints. Duct tape
walls shall support all superimposegdrtical dead loads and live or similar will not result in a permanently taped joint.

loadsfrom floors and roofs. 2. Structural products with an integral water-resistive barrier
(2) HorizoNTAL WIND LOAD. WAalls shall be designed to with may be approved by the department as a complete assembly
standa horizontal wind pressure of at least 20 pounds per squargb) Material compatibility The water-resistive barrier mate
foot applied tathe vertical projection of that portion of the dwell rial shall be compatible witthe other materials in the wall with
ing above grade. No wind load reduction shall be permitted fathich it will come into contact.
the shielding efiect of other buildings. Note: Spray-applied water-resistive barriers may not be compatible with foam
History: Cr. Register November1979, No. 287ef. 6-1-80. plasticinsulation.
(c) Performance equirements. 1. Polymer-based house
SPS 321.24 Exterior covering. (1) GeNerRAL. The exte wrapsshall meet all of the following requirements:
rior walls shall be covered with a permanent weather resfgtant a. A water vapor permeability rating of 5 perms or higher
ish. whentested in accordance with ASTM E96.
(2) DURING CONSTRUCTION. During construction, waltavity b. An acceptable water-resistance rating determined in
insulationmay not be installed until a water—resistant coveisng accordancevith ASTM D779, AATCC 127 or CCMC 07102.
in place over the wall cavitgnd windows, doors and a roof with Note: Asphalt-saturated felt or “tar paper” is not a polymeric-based house wrap.

atleast underlayment are installed. Note: For more information on the water-resistance tests and their results, see the
Note: An example of acceptablgater—resistant covering for a wall is foam InternationalCode Council Evaluation Services Acceptance Criteria AC 38.

sheathingwith permanently taped joints. 2. Spray—applied water—resistive barriers shall be approved
(3) FLasHinG. () Corrosion-resistant flashing shak underthe International Code Council Evaluation Services.
installedin the exterior wall to prevent water from entering the Note: For approval criteria, see ICC-ES acceptance criteria AC 212 or successor

wall cavity or coming in contact with the structural framing eonflocument. . . . .
ponents. (d) Application. 1. Horizontal seams in sheet or strip material

(b) The flashing shall extend to the surface of the exterior w%]@lelrtl)g g\rltzt[l?gg);dzsiﬁgnetsflat the upper lagtends over the
finish and prevent water from reentering the exterior wall. Y )

(©) 1. Any joints between 2 pieces of flashing that form a—ver%p 2. Vertical seams in sheet or strip materials shall be-over

), | ; pedat least 6 inches.
cal joint shall be lapped a minimum of 6 inches and sealed. . . . .
" . . ) 3. Any rips, tears or voids shall be patched in accordance with
2. Any joints between 2 pieces of flashing that fortrogzon subds1. and2

tal joint shall bdlapped a minimum of 2 inches and sealed unleSs
otherwisespecified by the flashing manufacturer

3. Sealants used for flashing shall be exterior grade and s

be compatible with the materials being sealed. 2. Penetrations of Square inches or less with an annular

(d) Flashing shall be provided at all of the following locationg, cenf no more tham: inch shall be sealed with caulksimilar
1. At the top of all exterior door and window openingsless material.

using self-flashing windows that provide at least one inch of 3 penetrations of greater than 5 square inches shall be flashed
flashingaround the opening, including the corners. in accordance with su3).

2. At the intersection of chimneys or other masonry construc History: Cr. Register November1979, No. 287ef. 6-1-80; r and reciRegister,
tion with frame walls. March, 2001, No. 543eff. 4-1-01;CR 02-077cr. (3) Register May2003 No. 569
. eff. 8-1-03;CR 08-043am. (2), renum. (3) (c) to be (3) (d), 3) (c) and (4Reg-

3. Under and at the ends of masqgmpod or metal copings isterMarch 2009 No. 63%f. 4-1-09:CR 15-041cr. (3) (), (NRegister December

(e) Penetrations.1. Penetrations caused by fasteners of the
water—resistivéoarrier or theveather-resistant exterior covering
not require sealing.

andsills. 2015No. 72Q efl. 1-1-16;CR 15-043cr. (3) (d) 8.Register December 2015 No.
4. Continuously above all projecting wood trim. 720 eff. 1-1-16.
5. Where porches, decks or stairs attach to a wdlbor SPS 321.25 Wood frame walls. Unless designed
assemblyof wood frame construction. throughstructural analysis, wood frame wadlsall comply with
6. At wall and roof intersections. the following requirements.
7. At built-in gutters. (1) Srtup conFiGUrATION. Wood studs shall comply with the

8. Along the bottom of door openingbat are elevated sizeand spacing requirements indicated &bl€ 321.25-A. Studs
: in the exterior walls shall be placed with the wide faces perpendic

above-grade. ular to the plane of the wall
Note: Flashingplaced along the bottom of a door opening that is elevated above—, P '

d b N date addi deck outside the d Note: See chSPS 325 Appendix Aor acceptable nailing schedule.
gradecan subsequently acc_:ommo ate a _|ng a deck outsl ? 1€ door Note: See sSPS 321.1@or requirements on treating wood for decay and termite
(e) For aroof that intersects with an upper-lying head wall argistance.
rakewall, such as where a dormer is provided, the vertical metal (2) ToppLATES. (a) General. Except as allowed under subd.
flashing along therake wall shall extend down the roof at leass., top plates shall be provided and configured as follows:

one-halfinch past the vertical flashing on the head wall. 1. Studs at bearingalls shall be capped with double top
Note: A head wall as addressed in this paragraph intersects a sloping roof at a gﬂr' tes

zontal line along the top of a roof segment. A rake wall intersects a sloping roof al S‘ ’ . .

thesside of a roof segment. 2. End joints in double top plates shall bisef at least 2 stud

(f) For aroof eave that intersects with a sidewalletigeof the spaces.
roof flashing shall be installed so that it diverts water away from 3. Double top plates shall be overlapped at the corners and at
the sidewall and onto the roof or into the gutter intersectionf partitions.

Note: See sSPS 321.26 (5for additional flashing requirements with masonry i i ioi
cavity walls and sSPS 321.28 (7pr additional flashing requirements with roofing. 4. The plate |mmed|ately above the stud may have a joint Only

Note: See sSPS 321.26 (8jor further requirements relating flashing for Whend'reCtly over the stud.
masonry. (b) Notching and boring.1. When piping or ductwork is

(4) WATER-RESISTIVEBARRIER REQUIREMENTS. (a) General. placedin an exterior wall or an interior load—bearing wall, such
1. Exterior walls of wood or metal frame construction shall bimatat least half of the top plate is removed, the plate shall be rein
providedwith a water-resistive barrier from théghest point to forcedwith a steel angle at least 2 inches by 2 inches by 20 gauge
the bottom of the permanent weather-resistant covering. thick.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
is the date the chapter was last published. RegisterMay 2016 No. 725
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SPS 321.25

WISCONSINADMINISTRATIVE CODE

Note: 20 gauge is approximately 0.036 inch.

midpoint of the adjacent stud spaces.

s.SPS 321.02

a double top plate provided a rafter is located directly oher
studsand the plate is securely tied at the end joints, corners and
intersectingwalls. Joints may occur in single top plates only when

directly over a stud.

2. A continuous headgtonsisting of two 2-inch members sel
on edge, may be used in lieu of a double plate if tied to the adja

wall.

Note: A sill plate can be made of multiple pieces to achieve the full width.

1. The center of angnchor bolt shall be set back from the sidef a footing.
edgeof the sill plate by a distance of at least 4 times the diameter

of the bolt.

2. Thethickness of the concrete or mortar cover around any

anchorbolt shall comply with ACI 318 section 7.7.

smallerbolt is 1 1/2 inches.

3. Where a stud wall bears directly on a double bofttate, Sf 3 !
the plate may not extend more than 1 1/2 inches beyoridade disabledafter installation.

bearingsurface of the foundation wall.

(3) WALL oPENINGS. (am)Headers. Where doors or windows

44

321.25-B,321.25-C and 321.25-D. Headers for longer spans
2. The steel angle shall span the gap and extend at least taHa be designed by an engineering method undePs. 321.02

( ¢ ) ~ (cm) Header support.Headers in bearing walls shall be sup
3. Other equivalentaterials may be used in accordance withortedin accordance with subd. or 2. or 3.

i ) ] 1. Headers 3 feet or lesslangth shall be directly supported
(c) Exceptions.1. A single top plate may be used in place @n each end by either:

a. The single common stud and a shoulder stud; or
b. The single common stud with a framing anchor attached.

2. Headers greater than 3 feet but less than or equal to 6 feet

n length shall be directly supported on each end by the single
c¥monstud and a shoulder stud.

3. Headers greater than 6 feet in length shall be directly sup
(2m) BoTToM PLATES. () Masonry foundation walls with portedon each end by the single common stud and 2 shoulder
opentop course.1. Where a masonfgundation wall has an open StUds- _ _ )
top course, a bottom plate at least as wide as the foundation wal(4) NoTcHING. Notching and boring of columns or posts is
shallbe fastened to the foundation.
2. Where anchor bolts are used on a masonry foundatitin shallnot becut or bored more thavsthe depth of the stud, unless
with an open top course, the minimum width of an individudhestud is reinforced.
piecemaking up the bottom plate shall be at least 5 1/2 inches. (5) ParTITIONs. Load-bearingartitions shall be placed over
beamsgirders, or other load—bearing partitionsoad-bearing
(b) Extension beyond the bearing surfaeél of the following  partitionsrunning at right angles to theists shall not be tfet
requirements apply to a sawn-lumber sill plate with uniform-loaérom the main girder or wallsnore than the depth of the joist
ing that is partially extended beyond the load—bearing surfaceusflessthe joists are designed to carry the load.
afoundation wall inorder to put the exterior surface of an upper- (6) PosTsanp coLumns. (a) General. 1. Posts and columns
lying wall flush with or beyond the exterior surface of insulatioghall be installed to resist imposed loads.
which is placed on the outside of the foundation wall:

prohibited unless designed through structuaalalysis.

Studs

2. Posts and columns shall bear directly over the mitiglle

to resist displacement.

3. Posts and columns shall be restrained at the top and bottom

4. All columns shall be positively attached to the beams they

Note: Under ACI 318 section 7.7, the minimum cover for a 5/8—inch—-diameter grupportusmg CllpS, straps or saddles.

5. Posts andolumns that use a height adjustment mechanism
shall have the mechanism imbedded in concrete or permanently

(b) Bearing surface.Posts and columns shall have a steelbear

4. Where a stud wall bears directly on a single bottom plaieg plate afixed to one or both ends to distribute any applied loads
the plate may not extend more than 1 inch beyond the loadndto prevent fiber crushing of any structural member being sup
bearingsurface of the foundation wall.

ported.

(c) Steel posts or columnsSteel posts or columns shall be

occur,headers shall be used to catrg load across the opening.sizedaccording to one of the following methods:
(bm) Header size.The size of headers shall be determined in 1. Manufactured columns shall follow theanufactures

accordancavith the spans and loading conditions listed@ables

Table 321.25-A
SIZE, HEIGHT AND SPACING OF WOOD STUDS2 ¢

testingand listing.

Bearing and Exterior Nonbearing Walls

Interior Nonbearing Walls

Maximum Maximum Maximum Maximum Spac
Spacing Spacing When Spacing When ing When Sup
When Sup Supporting Supporting porting One
porting Roof One Floor, Two Floors, Floor Only
and Ceiling Roof and Roof and (inches)
Only Ceiling Ceiling
(inches) (inches) (inches)
Maximum f\ Maximum Later - Maximum
. Laterally ally Unsupported Spacing
Nominal Stud Unsupported Stud Height? (inches)
Size Stud Height® ﬁ 1 (feet)
(inches) (feet)
2x 3P - - - - - 10 16
2x4 10 24 16 - 24 14 24
3x4 10 24 24 16 24 14 24
2x5 10 24 24 - 24 16 24
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2x6 | 14 24 24 16 24 | 20 24
4 isted heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where
justified by analysis. Studs shall be stud grade or betteept that utility grade may be used when spaced not more than 16 inches oswgepdets no more
than a roof and ceiling and does not exceed 8 feet in height for exterior walls or 10 feet in height for interior nonload—-bearing walls.

bMay not be used in exterior walls.

cAll spacing dimensions are to the center of the studs.

dUse of stud heights that range from over 10 feet to 12 feet for bearing and exterior nonbearing walls is prohibited unless supported by structural analysis. The allow
able deflection may not exceed whichever of the following are applicable:

Interior walls and partitions — span height/180.

Exterior walls with plaster or stucco finish — span height/360.

Exterior walls with other brittle finishes — span height/240.

Exterior walls with flexible finishes — span height/120.

Exterior walls with interior gypsum wallboard finish — span height/180.
Any manufacturer—specified limits for any included windows or doors.

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

2. Columnsmade solely of steel pipe stock shall folloable (d) Wbod posts or columnsiWood posts or columns shall be
321.25-E. sizedaccording to @ble 321.25-F or the size shalldetermined
3. Columns made of steel stock, not meeting the requiremefftgoughstructural analysis or load testing.
of subd.1l.or 2., shall follow a nationally accepted desipecift
cationor the size shabe determined through structural analysis
or load testing.

Table 321.25-B
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ROOF/CEILING ASSEMBLIES*
Header Members

House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 2.5 4 4 5 5 7 6 9 8
26 25 2 4 3 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
Table 321.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR*
Header Members

House Wdth (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

24 25 4 5 6 8

26 25 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7

Table 321.25-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR AND ROOF/CEILING ASSEMBL Y*
Header Members

House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(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 25 4 3 5 4 6 5
26 1.5 1.5 25 25 3 4 4 5 5
28 1.5 1.5 25 25 3 3 4 4 5 5
30 1.5 1.5 25 25 3 3 4 4 5 5
32 1.5 1.5 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other specideredithfitiér bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: Fabim 321.25-B, the allowable roof/ceiling span for a 28—foot wide house in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is 5fé&#00/1000 = 5 9 feet.
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Table 321.25-E
COLUMNS MADE OF STEEL PIPE STOCK1?2

WISCONSINADMINISTRATIVE CODE

I;?Zmztgr Th\ilcvl?rLIeSS \(Arl)i'gggg Height (feet) Alll(jx,;:lble
(inches) (inches) (pounds)
8 34,000

3 0.216 7.58 10 28,000

12 22,000

8 44,000

35 0.226 9.11 10 38,000
12 32,000

8 54,000

4 0.237 10.79 10 49,000

12 43,000

8 78,000

5 0.258 14.62 10 73,000

12 68,000

8 106,000

6 0.280 18.97 10 101,000

12 95,000

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

2This table is for columns made solely of steel pipe stock. The addition of an

46

Note: ThisTable is based on a modulus of elasticity or E of 1,000,000 psi and a
fiber bending strength oryfof 1,000 psi.
(7) FOUNDATION CRIPPLEWALLS. (&) Foundation cripplealls
shallbe framed with studs at least ag&ags the studs above.

(b) When more than 4 feet in height, cripple walls shall
framedwith studs needed for an additional floor level.

(c) Cripple walls with a stud height of less than 14 inches shall
be sheathed on at least one side for its entire length with a wood
structuralpanel that is fastened to both the top and bottom plates
or the cripple walls shall be constructed of solid blocking.

(d) Cripple walls with a stud height & inches or greater shall
bebraced in accordance with syB).

(e) Cripple walls shall be fully supported by a continuous
foundation.

(8) WALL BRACING. (a) General. Dwellings using wood-
framed walls shall be braced in accordanegh this section.
Wherea building, or a portion thereafpes not comply with one
or more of the bracing requirements in this section, those portions
shall be designed and constructed in accordance with accepted
engineeringpractice.

Note: Acceptable engineering wall bracing practices include any of the following:
1. The provisions under section R602.10 or R602.12 of the International Residen
tial Code (IRC) — 2012.
Y 2. Design in accordance with the engineering basis of the 2012 IRC bpawifg

adjustment mechanism or other feature will alter the load—carrying capacity ofjons such as described in Crandell, J. and Martin, Z., “The Story Behirad@se

the column.
Table 321.25-F
WOOD COLUMNS
Nor\rll\ilr?g;jSize Cros:r;S:ction Height Allowable Load
(inches) (inches) (feet) (pounds)
8 4,900
4x4 12.25 10 3.100
12 2,150
8 7,700
4x6 19.25 10 4,900
12 3,400
8 30,000
6 X6 30.25 10 18,900
12 13,300

IRC Wall Bracing Provisions (Part 2: Newild Bracing Requirements)¥ood
DesignFocus Forest Products Sociefyeachtree Corners, GA, Spring 2009.

3. Installation instructions from the manufacturetha bracing product that are
compliantwith s.SPS 321.02

Note: Fora walk—out basement where some of the walls are concrete and other
walls or portions thereof are wood-framed, the Department considers a minimum
8-inch—nominal-thickness poured-in—placencrete basemenwall as being
equivalentin lateral load and shear resistance to any of the allowable wood-framed
wall bracingmaterials. ® determine the required bracing for a walk—out basement,
first draw a rectangle around the entire floor plan and projections as if all of the walls
arewood-framed. Determine the required bracing amounts per the chosen bracing
materialand method and then locate the bracing to meet the requirements of Figure
321.25-C.Any required braced wall panel locations that oarua wall or portion
of a wall that is actually of poured-in—place concred@struction is considered
equivalent,and that amount of bracing will count towards the minimum required
amountand will not need to be provided in another location on that rectangle side.

(b) Bracing Materials and Method&Mall bracing shaltonsist
of the materials and methods listed able 321.25-G aspproved
alternativescapable of providing the required wind load resist
anceas determined in accordance witlsBS 321.02 (1) (c)
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Table 321.25-G
BRACING METHODS2f
Material Minimum Brace Material Maximum Minimum Braced Wall Connection Criteria
Thickness or Size Nominal Wall Panel Wdth or Brace
Height? Angle
Minimum Fasteners \ Maximum Spacing
Intermittent Bracing Methods
LiB¢ 1x4 wood brace
Let—in bracing (or approved metal brace 10 45° angle and maximum| 2-8d common nails or 3-8d| Per stud and top and
installed per manufacturer 16" o.c. stud spacirty box nails (2 3/8” long x bottom plate®
instructions) 0.113” diameter)
DWB ¥ (1" nominal) for 10’ 48" 2-8d box nails (2 3/8” long x| Per stud and top and
. maximum 24" o.c. stud 0.113" diameter) or 2 - 1 bottom plate%
D'a%%';%\gwd spacing 3/4" long 16—gage staples
WSP 3/8” for maximum 16"0.c. 6d common nail or 8d box 6" edges, 12" field
Wood structural stud spacing; 10 48" nda;;gest‘g)-lg?g/)i E(3)_1?2J ) (nails)
panel 7/16” for maximum 24" 12" —crown iB—gage staples 3" edges, 6" field
o.c. stud spacing 1 1/4 long (staples)
SFB 10’ 48" 1 1/2" long x 0.120” diame
Structural fiber ¥2" for maximum 16" o.c. tﬁ: ga_l\é?gxﬁ igﬁ%gg% r;glls 3" edges, 6” field
board sheathing stud spacing ples, 1 1/4” long
GB
Gypsum board 14" for maximum 24" o.c. 10 96” 5d cooler nails, or #6 screws 7" edges, 7" field
(installed on both stud spacing (including top and
sides of wall) bottom plates)
Continuous Sheathed Bracing Methods
CS-wspP 3/8" for maximum 16".c.
Continuous stud spacing; Same as WSP Same as WSP
sheathed WSP 7/16” for maximum 24” ) _
o.c. stud spacing 12 Refer to Bble 321.25-H .
CS-SF8 15" for maximum 16” o.c.
Continuous stud spacing Same as SFB Same as SFB
sheathed SFB
Narrow Panel Bracing
PF 7/16” Refer to Figure Refer to Figure 321.25-A Refer to Figure
Portal frame 321.25-A 321.25-A

aThe interior side of all exterior walls shall be sheathed with minifuimch gypsum wallboard unless otherwise permitted to be excluded by this subsection. All
edges of panel-type wall bracing, except horizontal joints in GB bracing, shall be attached to framing or blocking.

bThe actual measured wall height shall include stud height and thickness of top and bottom plates. The actual wall height shall be permitted to exceed the listed nominal
values by not more tharidinches. @&bulated bracing amounts inSPS 321.25 (8) (@re based on a 10-foot nominal wall height for all bracing methods and shall be
permitted to be adjusted to other nominal wall heights not exceeding 12 feet in accordance with footabtes3#1 5| or dble 321.25-J.

CLIB is not permitted for walls supporting a roof and two floorstoLIB braces installed at a 8@ngle from horizontal shall be permitted to be substituted for e&ch 45
angle LIB brace.

dBracing with CS-WSP and CS-SFB shall have sheathing installed on all sheathable surfaces aboeeddettween wall openings.
dshall be attached to the top and bottom plates and any intermediate studs, in one continuous length.

€Each braced panel may contain no more than one hole, having a maximum dimension of no more than ten percent of the least dimension of the panel, and confined to
the middle three—fourths of the panel.

Table 321.25-Hb
MINIMUM  WIDTHS OF CS-WSP AND CS-SFB BRACED WALL PANELS

Maximum Opening Height Adjacent to
Braced Wall Panel

Minimum W idth of Full-Height Braced Wall Panel (inches)

8’ Tall Wall 9’ Tall Wall | 10’ Tall Wall 12’ Tall Wall
5-4" 24 27 30 36
6'— 8" 32 30 30 36
8’ 48 41 38 36
’ - 54 46 41
10 - - 60 48
12’ - - - 72

aSheathing shall extend from the top of the top plate to the bottom of the bottom plate and may be multiple sheets. All joints shall be blocked.
binterpolation is permitted.
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Figure 321.25-A
METHOD PF — PORTAL FRAME BRACE CONSTRUCTION

EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO PORTAL FRAME PANELS)
EXTENT OF HEADER WITH SINGLE PORTAL FRAME

PANEL
2'-18' FINISHED WIDTH OF OPENING
FOR SINGLE OR DOUBLE PORTAL
. ,
SEES T ' = i =
4 MAX PONY 1 TENSION STRAP (ON o
X OPPOSITE SIDE OF °
WALL HEIGHT o
- SHEATHING) T I —
557573 :
A MIN. 3" X 11-1/4” NET HEADER ool
STEEL HEADER PROHIBITED ™ WSP OR CS-WSP o |
BRACE PANEL o ld
1 I aoald
3
FASTEN SHEATHING TO HEADER WITH 8D ‘ - EASTEN TOP PLATE TO
= COMMON OR GALVANIZED BOX NAILS IN 3" GRID
T HEADER WITH TWO
5 PATTERN AS SHOWN N
o N~ A IF NEEDED PANEL o ROWS OF 16D SINKER
I HEADER TO JACK-STUD STRAP ON BOTH SIDES SPLICE EDGES SHALL N NAILS AT 3" O.C. TYP.
3 = o OF OPENING OPPOSITE SIDE OF SHEATHING; OCCUR AND BE -
ES [} el STRAP CAPACITY SHALL EQUAL 1,000 LBS. OR ATTACHED TO
2 [ 0 4,000 LBS. WHEN PONY WALL IS PRESENT COMMON BLOCKING
2 z i~ WITHIN 24" OF WALL . i
< z ol MIN. DOUBLE STUD FRAMING COVERED WITH MIN. MID- HEIGHT. ONE ROW NG N N MIN. 7116" WOOD
% g 0 7/16” THICK WOOD STRUCTURAL PANEL OF 3" 0.C. NAILING IS d o i P NEL
s % SHEATHING WITH 8D COMMON OR GALVANIZED REQUIRED IN EACH Apethe
& g o BOX NAILS AT 3" O.C. IN ALL FRAMING (STUDS, PANEL EDGE.
5 < BLOCKING, AND SILLS) TYP.
E
N TYPICAL PORTAL X
oo MINIMUM PANEL LENGTH ™ FRAME CONSTRUCTION ——~_}: MIN. 2X4 STUDS WITH
i WALLHEIGHT,ft. | 8 | 9 | 10 | 11 | 12 i - ;
el COMMON STUD AND N PONY WALL HEIGHT UP TO
o PANEL LENGTH, in. | 16 | 18 | 20 | 22 | 24 ONE OR MORE o X 2'; MIN. 2X6 STUDS WITH
e i SHOULDER STUDS o ol PONY WALL HEIGHT
it ol PER S. SPS 321.25 (3) i i GREATER THAN 2',
o o n ® . 3
- MIN. (2) 1/2" DIAMETER ANCHOR BOLTS SHamsitog
INSTALLED PER S. SPS 321.18 (1) (c), WITH ’
4 27X 2" X 3/16" PLATE WASHER 4 s .
L he - 7 = ANCHOR BOLTS PER 4
<4 s “ 4 A S 3 a a4 q? SPS S.321.18 (1) (c) )
|
OVER CONCRETE OR MASONRY BLOCK FOUNDA TION (2) FRAMING ANCHORS
A . = APPLIED ACROSS -
e i I SHEATHING JOINT WITH A
e WOOD STRUCTURAL PANEL NAIL SOLE PLATE TO 8 NAIL SOLE PLATE TO
JOIST PER TABLE IN. —.! CAPACITY OF 670 LBS IN
s / SHEATHING TO TOP OF BAND OR  J0/ST PERT N THE HORIZONTAL AND JOIST PER RBLE
ot vl RIM JOIST APPENDIX A i VERTICAL DIRECTIONS IN CH. SPS 325
e I i b APPENDIX A
WOOD STRUCTURAL PANEL
~—————SHEATHING OVER
APPROVED BAND OR RIM
OVER RAISED WOOD FLOOR - FRAMING ANCHOR OPTION JOIST APPROVED BAND
OR RIM JOIST
_ - _ ATTACH SHEATHING TO [T
nranlg s
o = \WOOD STRUCTURAL NAIL SOLE PLATETO | || DAV o
_3% e PANEL SHEATHING JOIST PER TABLE IN-—| | | b EaSAT i NAIL SOLE PLATE TO
SET i CONTINUOUS OVER BAND ﬁ?ﬁéﬁﬁ&z}i o s o JOIST PER ABLE
3% ol o OR RIM JOIST i et ol IN CH. SPS 325
B ) o > (N\Eo e APPENDIX A
e e ;/‘ WOOD STRUCTURAL PANEL cc e
—~—————SHEATHING OVER
L .. APPROVED BAND OR RIM Qoood
OVER RAISED WOOD FLOOR - OVERLAP OPTION Joist ‘ APPROVED BAND
OR RIM JOIST
FRONT ELEVATION SECTION

Note: Steel headers are permitted if designed by structural analysis.

Note: As shown in the above cross-section, 1/2-inch gypsum wallboard is not required on the interior side of the wall.
(c) Bracing amount.Bracing methods and materials comply eachbuilding side shall comply with Figure 321.25-C.
ing with Table 321.25-G shall be appliedwalls in accordance 6. Balloon—frame walls may be no longer than 21 feet and
with all of the following requirements: shallhave a maximum height of two floors unless constructed in
1. For the purpose of determining bracing amounts, the-outgecordancevith an approved design. alVframing shall be con
mostextents of théuilding plan at each floor level shall be-cir tinuousfrom the lowestloor to the wall top plate at the roof. All
cumscribedwith a rectangléo define the overall length of eachedgesof sheathing shall be supported on and fastened to blocking
building side as shown in Figure 321.25-B. or framing. Braced wall panels may not be required on the bal
2. In no case may the amount of bracing be less than tW@n-framewall portion provided the bracing amount and brace
bracedwall panels on walls parallel to each rectangle side for eagbacingrequirement are satisfied for the building side. Where
floor level of the building. bracepanels are located on the balloon—frame wall portion, they
3. Where used, the number of intermittent brace panedball have a height-to—width ratio of not more than 2.5:1.

appliedto walls parallel to eactectangle side shall comply with 7 For a gable end wall, if the brace-panel height does not
Table321.25-I. exceed12 feetat the highest portion and if the ‘22foot and

4. Where used, the total length of continuous shedireck 21-foot spacingrequirements in Figure 321.25-C are met, the
panelsappliedto walls parallel to each building side shall complyvall is adequately braced. Where a brace panel exceeds 12 feet
with Table 321.25-J. in height, it shall have a height-to-width ratio of not mitran

5. The location of brace panels applied to walls parallel 5:1,and comply with Figure 21.25—-C.
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FIGURE 321.25-B
DEFINING BUILDING SIDES AND LENGTHS WITH ONE OR MORE
CIRCUMSCRIBED RECT ANGLES2b.c

AN

_______ ==

ONE RECTANGLE ) TWO RECTANGLES

(1) Basic floor plan

ADD CONTRIBUTING LENGTHS
OF BRACED WALL PANELS
ASSIGNED TO A RECTANGLE
SIDE

LEFT SIDE 1

RIGHT SIDE 2

ASSIGN PROJECTED CONTRIBUTING COMMON
LENGTHS OF ANGLED BRACED WALL RECTANGLE
szsl_s TO ADJACENT RECTANGLE SIDES FRONT SIDE 2

(2) Angled-building-side plarf

CONTRIBUTING LENGTH OF
BRACED WALL PANEL APPLIES
TO SIDE OF RECTANGLE 2

PROJECTIONS APPLY TO
SIDES OF RECTANGLE 1

(3) Angled floor plan®

2 achfloor plan level shall be circumscribed with one or more rectangles around the entire floor plan at the floor level under consideration as shown. When multiple

rectangles are used, each side shall be braced as though it were a separate building and the bracing amount added together along the common wall where adjacent rectan
les overlap or abut.

g’Rectangles shall surround all enclosed pldset$ and projections. Chimneys, partial height projections, and open structures, such as carports and decks, shall be

excluded from the rectangle.

CEach rectangle shall have a maximum rectangle length—to—width ratio of 3:1.

dProjected contributing lengths of angled braced wall panels shall be assigned to the closest rectangle sides, as shown for the angled corner in the angled-building-side—

plan shown above.

eBraced wall panels located on a common wall where angled rectangles intersect, as shown in Figure 321.25-B(3), shall have their contributing length applied towards

the required length of bracing for the parallel rectangle side and its projected contributing lengths towards the adjacent an();led rectangle sides. Where the common side

of rectangle 2 as shown in Figure 321.25-B(3) has no physical wall, the portion shall be designed in accor&a?@ﬁﬁt?ﬁ(s) (@)
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TABLE 321.25-1
REQUIRED NUMBER OF INTERMITTENT BRACED W ALL PANELS
ON WALLS PARALLEL T O EACH RECTANGLE SIDE
AT EACH FLOOR LEVEL ab.cdefhj
Wall Supporting: Required Number of Brace Panels

on a Building Side
Length of Perpendicular Side (feef]

<25 <50
2™
Roof and ceiling only Pat 1 2 3
ﬂ j—
N
One floor roof and ceiling 27 | 2 4 6
| f—
)
Two floors, roof and ceiling 3 6 9

4nterpolation is permitted. Extrapolation to buildinggtarthan addressed in this table is prohibited.
bThis table applies to wind exposure category B. For wind exposure category C or D, multiply the number of braced wall panels required by 1.3 or 1.6, respectively

Wind exposure category B is comprised of urban and suburban areas, wooded areas, or other terrain with numerous closely spaced obstructions having the size of
single—family dwellings or layer Exposure B shall be assumed unless the site meets the definition of another type exposure.

Wind exposure category C is comprised of flat, open country and grasslands with scattered obstructions, including surface undulations or other irregularities, having
heights generally less than 30 feet extending more than 1,500 feet from the building site in any quadrant. This exposure also applies to any building located within Expo
sure B type terrain where the building is directly adjacent to open areas of Exposure C type terrain in any quadrant for a distance of more than 600 feet.

Wind exposure category D is comprised of flat, unobstructed areas exposed to wind flowing over open water for a distance of at least 1 mile. This exposure applies
only to those buildings and other structures exposed to the wind coming from over theBxptesure D extends inland from the shoreline a distance of 1,500 feet or 10
times the height of the building or structure, whichever is greater
CTabulated values are based on a nominal wall height of 10 feet. For nominal wall heights other than 10 feet and not more than 12 feet, multiply the required number of
brace panels by the following factors: 0.9 for 8 feet, 0.95 for 9 feet, 1.1% feef, or 1.3 for 12 feet.
dTabulated values are based on a roof with a top-of-wall-to-ridge height of 10 feet. For top—of-wall-to-ridge heights other than 10 feet, multiply the required number
of brace panels by the following factors for each floor level support condition:

Roof only — 0.7 for 5 feet, 1.3 for 15 feet, or 1.6 for 20 feet

Roof + 1 Floor — 0.85 for 5 feet, 1.15 for 15 feet, or 1.3 for 20 feet

Roof + 2 Floors — 0.9 for 5 feet or 1.1 for 15 feet.

@Where minimum 1/2-inch gypsum wallboard is not included on the interior side of the wall, multiply the number of braced wall panels by 1.7 for LIB bracing or 1.4 for
all other bracing methods, except this increase is not required for the portal frame method.

fAdjustments in footnotes b to e apply cumulativefiyactions of panels shall be rounded to the nearest one-half braced wall panel.

9Perpendicular sides to the front and rear sides are the left and right sides. Perpendicular sides to the left and right sides are the front and rear sides. See Figure
321.25-B.

"The following braced wall panel conditions shall be permitted to be counted as one—half a braced wall panel toward meeting the required number of panels: (1) one 60
degree LIB; (2) one 48" GB or one 96” GB with gypsum wallboard on one side; (3) one 36" WSP or SFB braced wall panel for wall heights not more than 9 feet; (4) a
48" WSP or SFB braced wall panel where there is no more than one unblocked horizontal joint; or (5) one PF brace panel complying with Figure 321.25-A.

IThis value of less than 2 serves only as the beginning value for calculation purposes. The resulting value shall be, 2mbgreatsistent with subd. 2.

iAny floor, habitable or otherwise, that is contained wholly within the roof rafters or roof trusses is exempt from being considered a floor for purposes of determining
wall bracing if the top—of-wall-to-ridge height does not exceed 20 feet and if no opening in the roof exceeds 48 inches in height.
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Table 321.25-]
REQUIRED LENGTH OF CONTINUOUS BRACING ON W ALLS PARALLEL T O EACH RECTANGLE SIDE AT
EACH FLOOR LEVEL &b.c.d.eghi

Top-of-Wall- Wall Supporting: Total Required Length (feet) of Full-Height Bracing
to-Ridge on Any Side of Rectangle
Height (feet)

Length of Perpendicular Side (feef)

10 20 30 40 50 60 70 80

Roof and ceiling 2.0i 3.51 5.0 6.0 7.5 9.0 10.5 12.0
"
10 Onefloor, roof and @ @ 3.5 6.5 9.0 12.0 14.5 17.0 19.8 22.6
ceiling

Two floors, roof 5.0 9.5 135 17.5 215 255 29.2 334
and ceiling

Roof and ceiling 2.6 4.6 6.5 7.8 9.8 11.7 13.7 15.7
oy £
15 Onefloor, roof and @ @ 4.0 7.5 10.4 13.8 16.7 19.6 22.9 26.2
ceiling

Two floors, roof 55 10.5 14.9 19.3 23.7 275 32.1 36.7
and ceiling

Roof and ceiling 2.9 5.2 7.3 8.8 111 13.2 15.4 17.6
o &
20 Onefloor, roof and @ @ 4.5 8.5 11.8 15.6 18.9 221 25.8 295
ceiling

Two floors, roof 6.2 11.9 16.8 21.8 27.3 31.1 36.3 415
and ceiling

3nterpolation is permitted. Extrapolation to buildingg&arthan addressed in this table is prohibited.

bThis table applies to wind exposure category B. For wind exposure category C or D, multiply the required length of wall bracing by 1.3 or 1.6,.ré¥ipectively
exposure categories are as definedahl& 321.25—1 footnote b.

CTabulated values are based on a nominal wall height of 10 feet. For nominal wall heights other than 10 feet, multiply the required length of bracing by the following
factors: 0.90 for 8 feet, 0.95 for 9 feet, 1.05 fbrfdet, or 1.10 for 12 feet.

dwhere minimunts—inch gypsum wallboard interior finish is not provided, the required bracing amount fofetedfectangle side shall be multiplied by 1.4, except

this increase is not required for the portal frame method.

€Adjustments in footnotes b to d apply cumulatively

fPerpendicular sides to the front and rear sides are the left and right sides. Perpendicular sides to the left and right sides are the front and rear sides. See Figure
321.25-B.

9Continuous sheathing shall be applied to all surfaces of the wall, including areas between brace panels and above and below wall openings.

hwhen used on a wall line with continuous sheathing, each portal frame panel is counted for its actual length in contributing toward the length of continuous sheathing
used on other portions of the same wall line, such as the building side at a given story level.

iAny value of less than 4.0 in this table serves only as the beginning value for calculation purposes. The resulting value shall be 410 begreasistent with

Table 321.25-H angbd2-

iAny floor, habitable or otherwise, that is contained wholly within the roof rafters or roof trusses is exempt from being considered a floor for purposes of determining
wall bracing if the top—of-wall-to-ridge height does not exceed 20 feet and if no opening in the roof exceeds 48 inches in height.
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Figure 321.25-C

LOCATION OF BRACED WALL PANELS ALONG A BUILDING SIDE 2

21" max 12'-6" max
/ | 5 I
i | |

12'-6" max

BRACED
- WALL PANEL
BRACED Bracing applied to walls visible in elevation

WALL PANEL to each side of floor plan at each story level

3A braced wall panel can be anything from one-half to one brace panel.

(d) Braced wall panel supportBraced wall panels shdie SPS 321.26 Masonry walls. Masonry walls shall be cen
supportedon floor framing or foundations as follows: structedin accordance with the requirements of this section.

1. Where joists are perpendicular to braced wall lines above (1) CoLb weaTHER wWoRK. When ambient air temperature is
or below blocking shall be provided between the joists at braceelow40°F, the cold weather construction procedures uA@r
wall panel locations to permit fastening of wall plates in accor830.1shall be followed.
ance with the fastener table in the 8R.S 325Appendix A Note: The requirements for cold weather work are in sections 1.8.8@ubof the

2. Where joists are parallel to braced wall lines above gf°>edition of the ACI standard. _ _
below,a rim joist or other parallétaming member shall be pro (2) MasonRy UNITs. (a) Unused con@te units. Previously
vided at the wall to permit fastening of wall plates in accordandgusedconcretemasonry units shall conform to the ASTM C 90
with the fastener table in the cBPS 32%Appendix A standard.

3. Braced wall panels shall be permitted to be suppanted _ (°) Unused clay or shale unit$reviously unused clay ehale
cantileveredfloor joists meeting the cantilever limits of PS Masonryunits shall conform to the appropriate ASTM standard:
321.22(6) provided joists are blocked at the nearest bearing w82 € 216; or C 652Units which will be exposed to weathering
location, except such blocking is not required for cantilevers n&f rost action shall be Grade SW as specified in these standards.

exceeding 24 inches where a full height rim joist is provided.  (C) Used masonry unitsAll previously used masonry units
i , shallbe free from physical defeatghich interfere with the instal
History: Cr. Register November1979, No. 287eff. 6-1-80; cr(1) (d) and am.

(3) (b), Register February1985, No. 350eff. 3-1-85; r and recr(3) (b), amTable lation or impair the structural properties of the unit.

2%-25’\AB ang Elgggis't\lerJgg;aa}fwi9£li9bglosg7aeﬁ. 2211)—?53; am. (gz)l(a)zing 5(@539- (3) TYPESOFMORTAR. (a) Mortar specifications.The type of
Ister, Marcn, , NO. . 4-1-92] rand recr C), am. e .29-D¢r H _
Table 21.25-F Register November 1995, No. 479 ef. 12-1-95. am. able mortarshall be determined frofable 321.26-A. The mortar

21.25-ARegister January1999, No. 517ef. 2-1-99; r (1) (b) and (c), renum. (1) Shallconform to the requirements of ASTM C-270.
(d) to be (b), rand recr(2), (6)and Rbles 21.25-E and &nd am. (3) (b) 3Register,
March, 2001, No. 543, 4-1-0LCR 02-077r (3) (9)Register May 2003 No. 560 (L) Surface bond mortarsSurface bond mortars for masonry
eff. 8-1-03;CR 08-043am. (1) (title), r(1) (b), renum. (1) (a) and (6) (a) 4. to beWalls shall be mixed in accordance witle proportions specified
(1) and (6) (a) 5.,.rand recrTable 21.25-A, cr(6) (a) 4., (7), (8) and (Register onthe bag_

March2009 No. 639ef. 4-1-09; correction in Figure 21.25-E made und&BL92 hall |
(4) (b) 7, Stats.Register March 2009 No. 639R 09-104am. 21.25 (8) (¢) 2.able ~_(4) MORTAR COMPONENTS. Mortar components shall comply
21.25-H,(9) (b)3., Table 21.25-J, Figure 21.25-G (c), (9) (cRégister December with the following requirements:

ff)é_(’gf"c?‘zg)e?e{l; n(;f)cgfr?g;'%’_‘ '(”hglz)_' @ ((g)) (?[)')' @ @ © © 2. . |(8)(c()C)2 (a) Water. Water shall be clean and free of deleterious amounts
(intro.), b..c.,d., 3., 4., 5. a., c., d., g., h., iaflle 321.25-H, Figure 321.25-fH  Of acids, alkalies, or ganic materials.

to -K made under s13.92 (4) (b) 7. Stats.,Register December 20INo. 672 Admix r mortar colors. Admixtur rm r color
EmR1403 emeg. am. Bble 321.25-A, (7) (d),.rand recr (8) (b), (c), Bbles h (lljl) db tlégsc? ?]ta colors ? tl;] es o | _orta colors
321.25-Glo 321.25-J, Figures 321.25-A to 321.25-G8) (d) to (f), renum. (8) (g) S/ @llnot be added to the mortar unless the resulting mortar con
(title), (intro.), 1. to 3. to (8) (d) (title), (intro.), 1. to 3.(8) (g) 4., (h), (9), ables formsto the mortar specificationgOnly mineral oxide may be
321.25-K,321.25-L, Figures 321.25-D to 321.25-K, éf1-14;,CR 14—015am. usedas mortar color and shaibt exceed 10% by We|ght of the
Table321.25-A, (7) (d),.rand recr(8) (b), (c), Bbles 321.25-G to 321.25-J, Flgurescemer|t

321.25-Ato 321.25-C,.r(8) (d) to (f), renum. (8) (g) (title), (intro.), 1. to 3. to (8) i . .

(d) (title), (intro.), 1. to 3.,.1(8) (g) 4., (), (9), Ables 321.25-K, 321.25-L, Figures  (C) Mixing. Mortar shall be mixed for at least 3 minutes after
321.25-D to 321.25-Register Auguse014No. 704 efl. 9-1-14:CR 15-041cr.  g|| ingredients have been added with the maximum amount of

(2m), renum. (3) (intro.), (a), (b) to (3) (am), (bm), (cm),(8) (am) (title), anTable . .
I (title), Table J (ilefRegister December 2015 No. 726, 1-1-16:CR 15-043am.  Waterto produce a workable consistendylortars that have stif

(8) (d) 1., 2.Register December 2015 No. 72. 1-1-16. eneddue to water evaporation shall be retempered by adding
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wateras frequently as needed to restore the required consistency 2. A minimum one-inch aispace shall be provided between
Mortarsshall be used and placed in final position witHififours  the veneer and the sheathing unless a manufactuiset ofaterial
aftermixing. is used.

Note: To ensure proper mortar mixing, machine mixing is recommended. 3. Where no brick ledge is formed in the foundation walk cor

Table 321.26-A
TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY

Kind of Masonry Types of
Mortar
Foundations:
FOOtNGS. . ..o M, S
Wallsof solidunits . ............. ... ... ... .. ....... M, S, N
Walls of hollow units. . ............ ... .. ... ........ M, S
Hollowwalls . ........ ... ... .. . .. M, S
Masonry other than foundation masonry:
Piersofsolidmasonry . . ........ ... i M, S, N
Piersof hollowunits. .. ............ ... .. .. ......... M, S
Walls of solidmasonry. ... M, S, N, O
Walls of solid masonry not less than 12 in. thick or more M, S, N, O
than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickness. . .. ........
Walls of hollow units; load—bearing or exteriand hollow M, S, N
walls 12 in. or more in thickness. .. ...............
Hollow walls, less than 12 in. thick. . . ................ M, S, N
Linings of existing masonreither above or below grade. M, S
Masonry other thanabove. .. ....................... M, S, N

rosion resistant metal or othewater-resistant flashing shall
extendover the top of the foundation wall from the outside face
of the walland shall extend at least 6 inches up on the sheathing.
Theflashing shall be installed to drain any water outward.

4. Weep holes shall be provided at the bottom masonry course
at maximum intervals of 2 feet.

5. Ventilation openings shall be provided at the top of the
wall.

Note: The ventilation opening could be other than a weep hole.

6. Studs and sheathing behind masonry veneer shetibe
eredwith material used to construct the water—resistive barrier as
requiredunder sSPS 321.24 (4)

Note: Acceptablewater-resistive barrier materials include polymeric-based
housewraps and#15 or greater asphalt-saturated felts that comply with ASTM D 226
for type | felt.

7. Masonryor brick veneer shall be above final exterior grade
unlessthere is through-wall flashing at grade or withindirses
abovegrade.

(b) Veneer over masonry back-uorrosion-resistant metal
or other water-resistant bafi@shing shall be provided at the bot
tom of the veneer and shall extend over the top of the foundation

(d) Cementitious material Cementitiousnaterial shall con andup at least 6 inches and be embeddetdérback—up course.
form to the standards approved by the department. Theflashing shall be installed to drain any water outwakéep

Note: The department witiccept cementitious material conforming to the follow holesshall be provided at maximum intervals of 3 feet.

ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM
C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime for (c) Veneer attachmentveneers shall be anchored or adhered

MasonryPurposes; and ASTM C5, Quick Lime for Structural Purposes. in accordance with ACI 530 and ACI 530.1.

(e) Aggregates.Aggregates for use in masonry mortar shall (8) FLAsHING. (a) General. 1. Flashing shall be installed in
consistof natural sand or manufactured sand and shall be gradaectordancewith this section to drain any water outward away
Note: The department will accept aggregates in accordance with ASTM C14from structural members, sheathing and insulation.

~ (5) Cavity waLL. (a) Corbels. Corbelsshall be constructed 2. Open joints or weep holes shall be proviotethe facing

in accordance with ACI 530. immediately above the flashing at a horizontal spacing not
(b) Projections. The projection of a wall beyond the edge oéxceedind feet.

asupporting member other than masosnch as a shelf angte 3. Flashing that will be exposed to ultraviolet light shall-con

edgeof a beam, shall not exceetd: Inches, unless at leg#g the  sjstof materials which are durable and permanently UV-resistant,

massof the wythe of masonry involved is located directly diier suchas sheet metal or heavy—gauge PVC.

load—-carryingnember Note: Materials including house wrap, asphalt-impregnated building falpsr

(6) OPENINGS AND LINTELS. (a) Openings. The masonry tic sheeting, peel—-and-stick rubberized sheet material, and light-gauge PVC are not
: . acceptables meeting this requirement.

aboveopenings shall be supported. The bearing length of-struc (b) Location. 1. ‘Lintels and chimneys.In exterior hollow

Luerilotilfergse r;:]sa\rl:lfxtmcshuepsp?ort theasonry above the opening Sha”masonrywalls, flashing shall be installed at the backsidezhofr

; . .. neysand at the bottom of the cavity formed by openings such as
(b) Lintels. Unless designethroughstructural analysis, Iin  |iniels over doors and windows.
telsshall be provided using either steel angles or reinfoluamg ) . .
: : _ 2. ‘Veneer Flashing shall be installed at the bottom of veneer
in accordance withdble 321.26-C. ]
andshall extend over the top of the foundation and up at &ast
inchesand be embedded in the backing course.

(c) Weep holes.1. Weep holes may not be placed below final
grade.

Table 321.26-C

ALLOWABLE SPANS FOR LINTELS SUPPORTING
MASONRY VENEER

No. of I/;" or 2. Rope or similar material used to form a wkele shall be
) . Equivalent removedas soon as the mortar sets.
S'iﬁ;;fgeel No Story  One Story  Twoe Storles Reinforcing 3. Weep holes shall b#—inch minimum diameter
L3x3xY, 6 -0 3 -6 3 -0 1 Note: Sees. SPS 321.24 (3jor further requirements relating to flashing for
L4x3xly 8 -0 5 -0 3-0 1 masonry.
L6x3Yyx1y 14 -0 8-0 3I_g 2 (9) BEARING. (a) Concentrated loads. Beams, girders,
2-L6xdaxly 20-0 e 5 -0 4 trussesjoists and other members producing concentriteds

shallbear a minimum of 3 inches on one of the following:

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

2. 'Solid masonry At least 8 inches in height of masonry
composedf solid masonry units with all voids and joints com

I ong leg of the angle shall be placed in a vertical position.

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

3Steel members indicated are adequate typical examples; othenstabkers
meetingstructural design requirements may be used. pletelyfilled with mortar

(7) MasoNRy VENEERS. (&) Veneer over frame construction. 3. ‘Metal plate.” A metal plate of difient thickness and size
1. Masonry veneers may be corbeled over the foundation wall, butlistribute the load to masonry units. For piers and columns, the
the corbeling shall not exceed one inch. bearingplateshall not exceed 60% of the cross—sectional area of
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the pier or column and the resultant reaction ofaftical and hor tionin (3) (a), (6) (b), (7) (a) 6., ) made under 43.92 (4) (b) 7.Stats. Register
izontalloads shall fall within the middle third of the member ~Pecember 20LNo. 672

4. ‘Bond beam.” The bond beam sHadl the equivalent of not

lessthan an 8-inch lintel (bond beam) block with 2 Ndvats Subchapter VIll — Roof and Ceilings
embedded irhigh strength mortar fill or equivalent. The loads
shallbear on the fill. SPS 321.27 Roof design and framing. (1) StrRuc-

(b) Continuous loads.Joists, trusses argtams other than TURAL DESIGN. (@) General. Roof and roof-ceiling assemblies
wood, spaced 4 feet or less on center and 40 feet or Iéesgth, shallsupport all dead loads plus the minimum live loads upaer
slabsor other members causing continuous loads shall be traffd @nd SSPS 321.02
mittedto masonry with a minimum bearing of 3 inches upon solid (b) Applicability of tables. The joist and rafter tables in ch.
masonryat least 2 inchesin height, or asndicated for concen SPS325Appendix Aare valid for roofs with a minimum slope of
tratedloads. 3in 12. Lesser slopes require engineering analysis or shall be pro

(c) Stack bond wallsConcentrated loads shall be distributedidedwith a ridge beam.
into masonry laid in stack bond by a concrete beam or beath (c) Sloped oof snow loads.Snow loads specified in SPS
asdefined in para). For masonry of solid units, 2 additional rows321.02(1) (b) 2.may be reduced for roof slopes greater thzth 30
of a continuougie assembly may be used instead of a concrdyg multiplying the snow loadyy Cs. The value of Cs shall be

beamor bond beam. determinedoy the following:

(d) Support of wood floor member§Vhere a wood structural (a _ 30)
memberis buried in masonry for support, it shall be firecut or a Cs=1-
self-releasinglevice shall be used. Where the end of a wood 40

structuralmember is built into an exterior wall/a-inch air space ) i
shallbe provided at the sides, top and end of such member Where a is the slope of the roof expressed in degrees.
(10) Bonping. Unless designed through structural analysis, NOt&: A oof pitch of 7in 12 is equal to 30 .
all masonry walls shall be bonded as follows: (2) LATERAL RESTRAINT OF WALLS. Provisions shall be taken
Single—wvth lsM its in si : le—wvtheall to absorb the horizontal thrust produced by a sloping roof through
shéﬁ)belrl]gp%e\gy;televggtsz. ir?ggggycnutgl—?r:i?dsﬁgeehﬁt 0"’} fhe theuse of wall ties, ceiling joists, beams at the ridge or at the wall

. . . - or a system designed through structural analysis.
masonryunit, whichever is greateor through theise of continu
oustie assemblies spaced at 16—inch vertical intervals. (3) UPLIFT AND SUCTIONFORCES. (@) General. 1. Roofs shall

(b) Multi-wythe walls. Adjacent wythes shall be bonded with‘S"thStanda pressure of at least 20 pounds per square foot acting

continuoustie assemblies s > aoward normal to the roof surface.
paced at vertical intervals not excee ) ) .
ing 16 inches; or individual ties of at le&@t—inch diametefor 2. Roof overhangs, eaves, canopies and cornices shall with
each4: square feet of wall area, spacedahaximum vertical standan upward wind pressure of at least 20 pounds per square
distanceof 18 inches and a maximum horizontal distance of 380t applied to the entire exposed area.
inches;or bonded with a full course of masonry headers every (b) Anchorage.1. Roof framing members spanning more than
seventhcourse. The clear distance between bond courses shall idieet measured from the outermost edge of thesioalf be per
exceedL6 inches for solid masonry units and 24 inches for hollomanentlyfastened to the top plate of load bearing waliing
masonryunits. Hollow walls shall not be bonded with headersengineeredtlips, straps or hangers.
(11) BoLts AND ANCHORS. The allowable shear on steel bolts 2. Roof framing members spanning 6 feet or less measured
andanchors shall not exceed the values giverainler321.26.  from the outermost edgef the roof shall be permanently fastened
to the top plate of load bearing walls using toe—nailing or engine

Table 321.26 eredclips, straps or hangers.
ALLOWABLE SHEAR ON BOLTS AND ANCHORS Note: For information on toe nailing, see the fastener schedule table in Biesh.
325Appendix A
Bolt or Anchor Allowable Shear

Diameter (inches) Embedment (inches) (pounds) (_4) Roor RAFTERS. (a) General. 1. Rafters shall be notched
7, Z 270 to fit the exterior wall plate and fastened to the wall.
3/g 4 410 2. Collar ties shall be installed on the upper third of every third
1, 4 550 pair of abutting roof rafters or every 48 inches, whichever is less.
S/g 4 750 Note: Collar ties are intended to provide stabilitythie roof at the ridge. Lateral
3, 5 1100 restraintfor the walls must be provided in accordance with sub. (2).
7 6 1500 (b) Ridge boads. 1. Where rafters meet to form a ridge, the
1 7 1850 raftersshall be attached to a ridge board.
1Y/g 8 2250 2. The ridge board shall have a depth at least equal to the

IBolts and anchors shall be solidly embedded in mortar or grout. lengthof the cut end of the rafter abutting it.
(12) JoinTs. Joints in masonry construction shall ben 3. Where all rafters are placéitectly opposite each other or
structedin accordance with ACI 530.1. areoffset at the ridge board by less than the thickness of the rafter

(13) CLEANING. Chemical cleaning agents shall be preventdhe ridge board shall have a nominal thickness of at least 1 inch.
from harming the metal reinforcement of structural components 4. Where one or more rafters aréset at the ridge board by
andshallnot be of a strength which will adverseljeat the mor morethan the thickness of the raftéte ridge board shall have a
tar. nominalthickness of at least 2 inches.

History: Cr.Registey November1979, No. 287eff. 6-1-80; am. (3) and .cfable i &
21.26—B%Registe?FebruarleSS, No. 350eff. 3-1-85; am. (le),F(Qe)giste;Janu (C) Rldge beam_s.Rafters shall be attached to rldge beams
ary, 1989, No. 397ef. 2-1-89; am. (6) (b)Registey March, 1992, No. 43%f.  usingengineered clips, straps or hangers or the connesttiaih
4-1-92;r. and recr(2), am. (5) (€)(7) (a) 3., 4., (b).."(14), Register November  be designed through structural analysis.

1995,No. 479 eff. 12-1-95:CR 02-077am. (7) (a) 4Register May 2003 No. 569 . . .

eff. 8-1-03;CR 08-043r. and recr(1), (5) (a), (8) and (12), renum. (3) (intro.) and  (d) Bearing. The required bearing for wood rafters shalirbe
(a)to be (3) (a) and (b) and am. (3) (a), am. (4) (b) and (7) (a)(3),(c), Bbles gccordanceavith the NDS adopted inable 320.24-6m, except in

21.26-Band B1, cr(7) (a) 5. to 7and (c)Register March 2009 No. 636f. 4-1-09; : ;
CR09-104 am. (8)((;)(3)Register Dgcfmger 2010 No. 6@, 1-1-1: correction N0 case shall the bearing be less than 1 1/2 inches on wood or metal

in (9) (c) made under $3.92 (4) (b) 7.Stats.Register January 20No. 661 corree  Or less than 3 inches on masonry or concrete.
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(e) Ladders. 1. Overhangs @able end walls of more than 12  (9) ROOF SHEATHING, BOARDS AND PLANKING. (@) Structural
inches shall be provided with ladders which extend into the-streheathing. The allowable loads and spans for structural sheathing

ture a distance no less than the length of the overhang. shallbe in accordance with the grade stamp on the panel.
2. The ladders shall be fastened at the wall. (b) Roof boads. 1. Where the rafter spacing is 24 inches on
3. The interior end of each ladder shadl attached to a rafter ceNteror less, roof boards may be used that have a minimurm thick
or truss with a hanger nessof S/g—inch for solid sheathing arfh—inchfor spaced sheath
~ Note: For the purposes of this section, a ladder is defined as a perpendicular LACE
Jectionextending beyond the face of the wall below ) _ 2. Where the rafter spacing is greater than 24 inches on, center
(5) CewLinG JoisTs. () Ceiling joists shall be nailed to exteriorroof boards shall be tongue and groove, at least 1.5 inches thick.
walls and to the ends of rafters. (c) Roofplanks. 1. Roof planks shall be tongue and groove

(b) Ends of ceiling joists shall be lapped at least 3 inches amdsplined and at least 2 inches, nominal, in thickness.
befastened eithewith 3—16d nails or in accordance with the floor 2. Planks shall terminate over beams unless the joinwre
joist requirements under SPS 321.22 (4) (a) 1. d. matched.

Note: See the fastener table in the 8RS 325 Appendix Aor a nailing schedule : . : s
for ceiling joists. 3. The planks shall be laib that no continuous line of joints

(c) Where ceiling joists anglaced at right angles to the rafters‘,’viII occur except at points of support.

the lookout joist or ties shall be fastened to the paraksdling 4. Plgngs sha'l\l be rk‘)a'ﬁggo’[‘ ffgf?%dlt%oeacr(‘sﬁegmj
Ha !l i i H istory: I. Register November , NO. /ell. b—1—c0; am aRegister,
Joists or_rafters using e.ngmeered clips, straps or hangers or SQ uary, 1989, No. 397eff. 2-1-89; r and recr(1), am. (3) (a)Registey March,
connectionshall be designed through structural analysis. 1992,No. 435 eff. 4-1-92: rand recr(3) (a),Register November1995, No. 479
eff. 12-1-95; rand recr(3) (a) 1. and 2. cRegister January1999, No. 517ef.
(6) VALLEY AND HIP RAFTERS. (a) Valley rafters. 1. Where no 57 5o 1 (a72) 1~ apegistes March, 2001, No. 543, 4-1-01:CR 02-077
bearingis provided under valley rafterstae intersection of 2 roof 1. and recr(3) (b)Register May 2003 No. 568f. 8-1-03,CR 08-043r. andrect
areasthe valleyrafters shall be doubled in thickness and shall bgegister l\{ljarch (12009?3’\‘5)2' 64391fb4;1§to?: correcttlon Dln 1) (g\), (203),154) %’%’ (g)R (b),
atleast 2 inches deeper than the required common rafter to peifBiE) e & (SRey e, Bocerine Sa1e o, ve8 1oige o 7%

full bearing at the beveled end.

2. Where ridges are provided atfdient elevations, vertical ~ SPS 321.28 Weather protection for roofs. (1) Gen-
supportshall be provided for the interior end of the lower ridgeraL. (a) All roofsshall be designed and constructed to assure
boardor ridge beam. drainageof water

(b) Hip rafters. Where no bearing is provided under hip raf (b) All fasteners shall be corrosion resistant.
ters,the hip rafters shall be of the same thickness as common raf(2) UNDERLAYMENT FOR SHINGLES. Underlaymentonsisting
tersand shall be at least 2 inches deeper than required to pegfihumber 15 asphalt-impregnated felt paper or equivalent or
full contact with the jack rafter othertype | material that shows no water transmission when tested
(7) Roor TRusses. (a) Metal plate connected wood roofin accordance with ASTM D 226 or ASTM D 4869 shall be-pro

trussesshall be designed in accordance with TPI 1 and the NI¥§led under shingles.
adopted,mder sSPS 320.24 Note: Underlayment materials meeting the requirements of ASTM D 1970 meet
the performance requirements of this section.

as g?ovzrggsu%%rpgﬁg)s&e)nbt be cut, bored or notched, except (3) ASPHALT SHINGLES. (a) General. 1. Shingleshat have a
T - . . self-sealingadhesive strip shall include a sealant which has an
(c) If connection is provided to stabilizenon-load bearing averagebond strength of at least 1.5 pounds per 3.75 inches of
wall, a slotted expansion joint or clip shall be used. shinglewidth, at 32F.
(8) NOTCHINGAND BORING. (@) General.1. Notching and ber ~ Note: The department will accept results of testing conducted in accordance with

i H H ihi H pproved test method for verifying compliance with the sealant uplift resistance
ing of beams or girders is prohibited unless determined throu quiredin this paragraph. Information on the applicable test method may be

structuralanalysis. obtainedfrom the department.
2. Notching and boring of ceiling joists and rafters shallcom 2. Each shingle package shall be labeled by the manufacturer
ply with pars.(b) and(c). to indicate conformance to the applicable ASTM standard for
(b) Notching. 1. Notches located in the top or bottom of-ceileachtype of shingle or the exception in pa).
ing joists and rafters are prohibited from all of the following: 3. Shingles shall be installed in accordawnith the manufac
a. Having a depth exceedifgthe depth of the member  turer’srecommendations.
b. Having a length exceedifg the depth of the member 4. Shingles shall have at least 4 fasteners per strip shingle or

. : : 2 fastenerger interlocking shingle, unless the manufacturer has
c. Being located in the middfe; of the span of the member other specifications.

2. Whereceilingjoists or rafters are notched at the ends, the . :
' 5. Shingle head lap shall be at least 2 inches, unless the
notchmay not exceetl: the depth of the member manufacturehas other specifications.

| 3. E’]'rd mouth Cl;JtS m?y”not exﬁeygtne ldepth of the rafter 6. All fasteners for shingles shall be corrosion-resistant.
unlessthe seat cut bears fully on the wall plate. Note: See sSPS 320.07 (6pr definitions of shingle terms.

(c) Boring. 1. Holes bored within 2 inches of the top or bottom Note: SectionSPS 320.04 (2)equires compliance with all parts of this code,
of ceiling joists or rafters may not be located in the midédlef includingthese roofing provisions, for an alteration to any dwelling that is regulated
derthis code.
the span of the member undertis code

2. The diameter of a hole may not excégdhe depth of the orm'to ASTM D 3462 except that laminated shingles shall have
member. atear strength of at least 1450 grams in each ply

3. A hole may not be boredithin 2 inches of a notch or (4 |ce pam ProTECTION. (a) Shingled or shake roofs that

(c) Fiberglass shinglesFibeglass asphalt shingles shedin

anotherhole. extendover a heated area of a dwelling or attadage and that
4. The distance between adjacent holes may not be less thamnea slope of 4:12 or less shall be provided with ice dam protec
the diameter of the lger hole. tion in theform of sheet metal or a product labeled as meeting the

(d) Engineeed wood poducts. Notching or boring of engire requirement®f ASTM D 1970.
eredwood products shall be done in accordance with the manufac (b) The ice dam protection shall extend at I&fsinches up
turer’s instructions provided those instructions were developeie roof slope from the roof edge and at least 12 inches up the roof
throughstructural analysis or product testing. slopebeyond the inner face of the exterior wall.
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(5) OTHERROOFCOVERINGS. All roof coverings not otherwise  (3) FIREBOXMATERIALS. The firebox shall be of the preformed
addressedh this section shall be installedaccordance with the metaltype, at leasts—inchthick, or listed by a nationally receg
manufacturer’snstructions om national standard recognized bynizedlaboratory; orshall be lined with firebrick, at least 2 inches
the department. thick and laid in thin joints of refractory cementhe back and

(6) ReroOFING. New roof coverings may not be installed ovepidewallsof the firebox, including the lining, shall Iz least 8
existing roof coverings where any of the followirgpnditions it|)1che|$(rj10minally thick masonnyat least 4 inches of which shall
exist: esolid.

(a) The existing roof or roof covering is water-soaked or has (4) LINTEL. Masonry over the fireplace openisigall be sup
deterioratedsuch that it is inadequate as a base for additional ropbrtedby a lintel of steel or masonry
ing. (5) Ducts. Warm-—air circulating ducts shall be construabéd

(b) The existing roof is wood shake, slattgy, cement or masonryor metal.
asbestos-cemetite. (5m) RETURN AR GRILLES. Return air grilles shall not be

(c) The existing roof has 2 or maoa@plications of any type of locatedin bathrooms, kitchens, garages, utility spaces ocona
permanentoof covering. fined space defined underSPS 323.06nh whicha draft diverter

(7) FLasHING. (a) General. Flashing shall be installed e~ Or draft regulator is located.
junction of chimneys and roofs, in all valleys, and around all roof (6) HEARTH EXTENSION. (@) Masonry fireplaces shall have a
openings. hearthextension made of noncombustible material.

(b) Flashing of open valleysl. Open valleys shall be flashed (b) The structural support for the hearth and heaxtension
with at least No. 28 gauge corrosion-resistant sheet metal, skallbe a minimum of 4 inches of reinforced concrete.
incheswide, or a layer of at least 50-pound roll roofing, 16 inches ¢y There shall be no structural framing material within 1 inch
wide, placed over a layer of number 15 roofing underlayment. ¢ the hearth or hearth extension in any direction. Wwopden

2. Flashing sections shdie overlapped by at least 4 inchesforms or supports used during construction shall be removed.

(c) Flashingof closed valleys.Where shingles are laced or  (d) The minimum dimensions of the hearth extension shall be
wovenover the valleythe valley shall be flashed with one of then accordance withable 321.29-1.

following:
1. At least one layeof 50—-pound roofing, at least 20 inches Table 321.29-1
HEARTH EXTENSION DIMENSIONS

wide, over a layer of number 15 roofing underlayment.

2. A product labeled as meeting the requirements of ASTM Fireplace Opening Extension from Fireplace Opening (inches)
D1970. (Sq. Ft) Side Front
Less than 6 8 16

(d) Chimney flashingl. Chimneys shall be flashed and ceunt
er—flashedo a height of at least 6 inches.

2. Chimney crickets or saddles shall be installed where the (7) DAvPERs. Dampers shall be made of cast iron or at least
upperside of a chimney is more than 30 inches wide on a slopihg. 12 gauge sheet metal. The area of the damper opening shall
roof. beat least 90% of the required flue area when in the open position.

3. The intersection of the cricket and the chimney shall be (8) Hoops. Metal hoods, used in lieu of a masosroke
flashedand counter—flashed to a height of at least 6 inches. chambershallbe constructed of at least No. 19 gauge corrosion—
History: Cr. Registey November1979, No. 287efl. 6-1-80; am. (7) (a), end  resistanimetal with all seams and connections of smokeprooef

recr.Table 321.28-ARegister January1989, No. 397ef. 2-1-89; am. (1), (5and :
(6). cr. (2m) and (6) (@) 31, and recrld) (c) Registes March, 1992, No. 435 struction. The hood shall be sloped at an angle 6fat3ess from

4-1-92; cr (6) (c),Registey November1995, No. 479eff. 12-1-95,CR 02-077 thev_ertical e_m(_j shall extend horizontally at least 6 _in_cthgcond

L an_dtreﬁ/lr(l) 2(?)%)' ?’re,\zlun%é(g) 1f(|%tr?.) %)3(00) Fgooge é%(a) t% (d) agd am. (BI\)II(a) rt10 (the firebox limits. Metal hoods shall be kept a minimumil8f
egisterviay 0. ell. o—1-03; — SI.and recrregister Marc H : H

2009No. 639 ef. 4-1-09-CR 15-041am. (3) (a) 2.. o(3) (a)6.. ¢ (3) (b), renum. INChes from the combustible materials unless approved for

(7) (©)to (7) (c) (intro.) and 1. and am., &) (c) 2.Register December 2015 No. 720 reducedclearances.

eff. 1-1-16; correction in (3) (a) 2. unded8.92 (4)(b) 7, Stats.Register December  Note: The department will accegampers and hoods listed by nationally recog

6 or Greater 12 20

2015No. 720 nizedlaboratories.
. . (9) FLUE LINERS. (a) Flue liners shall be installed in accord
SubchapterIX — Fir eplace Requiements ancewith s.SPS 321.30 (7and this section.

] ] (b) Flue liners shall start at the top of fireplace throat and
SPS 321.29 Masonry fireplaces.  Masonry fireplaces extendto a point at least 4 inchabove the top of the chimney cap.
shallbe constructed of masopstone or concrete. Masonry firé (o) Fireprick may be used in the throat of the fireplace as an
placesshall be supported on foundations of concrete or MasonfYet to the flue liner

Structuralwalls shall be at least 8 inches thick. Masonry-fire . .
placesshall conform to the following requirements: (1_0) CLEANOUT OPENINGS. _Flreplaces with ash dumps shall be
i ; rovidedwith cleanout openings at the base. Doorsfeamies
(1) FLuesize. The fireplace flue size shall be based on the ty;g? the opening shall be made of ferrous materials

of flue and the fireplace opening indicated able 321.29.
(11) MANTEL SHELVESAND COMBUSTIBLE TRIM. Wbodwork or

Table 321.29 othercombustible materials shall not be placed within 6 inches of
MINIMUM FLUE SIZE FOR MASONRY EIREPLACES the fireplace opening. Combustible materials located within 12
— - inchesof the fireplace opening shall not project perpendicularly
Type of Flue _Minimum Cr oss-Sectional Aea morethan?/g-inch for each inch distance from the opening.
Round 111, of fireplace opening but not less than 75 square . .
inches. (12) FRAMING AROUND FIREPLACES. Combustible materials
Square or rectangular ;¢ of fireplace opening but not less than 75 square locatednear f'reF)Iaces shall be installedaccordance with SPS
inches. 321.30(9).

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys (13) CoreeLING. Unless designed through structural analysis,
shallextend at least 3 feet above Highest point where the chim masonrychimneys shalhot be corbeled from a wall more than 6
ney passes through the roof and at least 2 feet higher thgroany inchesnor shall a masonry chimney be corbeled from a wall less
tion of the dwelling within 10 feet of the chimney than12 inches in nominal thickness unless it projects equally on
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eachside of the wall. The corbeling shall not exceed one—inch (b) Except as required under pa). and(d), the clearance
projectionfor each brick course. spacesshall remain completely open.

History: Cr. Registey November1979, No. 287ef. 6-1-80; amRegister Feb (C) The clearance spaces between chimneys and wood jOiStS
ruary, 1985, No. 350eff. 3-1-85; am. (6) andable 21.29-1Registey January . !
1989 No. 397 ef. 2-1-89: am. (intro.) and (12),.¢6m), t and recr(6), Register, P€amsheaders or other structural membeinall be fireblocked
March,1992, No. 435efl. 4-1-92; r (12) and renum(13) and (14) to be (12) and at each floor level from chimney footing all the way to the roof

(13),Register January1999, No. 517ef. 2-1-99; r and recr(6) and (9)Register, i i i i i
Viareh 2001 No. BA36f: 4-1-01: correcton in (1), (5. () (6. ©) (). 02 ma d1ashingwith galvanized steel, at least 26 gage thick or with non

unders.13.92 (4) (b) 7.Stats.Register December 20No. 672 combustiblesheet material.
(d) Noncombustible material shall be used to prevent entry of

SPS 321.30 Masonry chimneys. Masonry chimneys debrisinto the clearance spaces.

; Qi . History: Cr. Register February1985, No. 350ef. 3-1-85; am. (8)Register,
shall conform to the fOHOWIng provisions: March,1992, No. 435ef. 4-1-92; rand recr(8) and (9)Register November1995,

(1) MaTeriaLs. No masonry chimney shall rest upon woodyo.4r7192818112§1—22;3 raﬁng rvicréz) c(ar‘z)'oczr%)#) and( 7(()9)(,bz;nd ?jr?déag) (@egi?\}ler,
H H HP H P arch, , No. eff. 4-1-01; — am. an egister May
Thefoundatlon shall be .dESIQned and bUI!t In Conformlty with tl;%)mNo. 569 eff. 8-=1-03; correction in (7(e) made under 3.92 (4) (b) 7.Stats.,
reqwre_mentéo_r founc_iatlons_. Masonry chimney walls shall be HegisterDecember 201 No. 672
least4 inches in nominal thickness. Hollow cored masonry units

may be used to meet the 4 inch nominal thickness requirement. SPS 321.32 Factory—built fireplaces. Factory—built

(2) FLUE size. Chimneyflues for appliances shall be at leasfiréplacesconsisting of a fire chamber assembipe ormore

equalin area to that of the areatbie connector from the appli chimneysections, a roof assembly and other parts shaésied
ance. andlisted by a nationally recognized testing laboratory

(3) MuLTIPLE FLUE SEPARATION. When more than one flue is (1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace
contained in the same chimneymasonry separation of at leasfSS€Mblyshall beerected and maintained in accordance with the
4inches nominal in thickness shall be provided between the ingPnditionsof the listing.

vidual flues. The joints of adjacent flue linings shall be staggered (@) All joints between the wall or decorative facing material
by at least 7 inches. and the fireplace unit shall be completely sealed, firestopped or

(4) CoreELING. Unless designed through structural analysig,raﬂ_StOppqu'th a noncombustible caulk or equivalent.
masonrychimneys shalhot be corbeled from a wall more than 6 _(b) Doors installed on factory built fireplaces shall conform
inchesnor shall a masonry chimney be corbeled from a wall [e¥4th the terms of thdisting and the manufacturers installation
than12 inches in nominal thickness unless it projects equally Stftructionsfor the fireplace unit. .
eachside of the wall. The corbeling shall not exceed one-inch (2) DISTANCE FROM comMBUSTIBLES. Portions of the manufac
projectionfor each brick course. turedchimney extendinghrough combustible floors or roof/ceil

(5) INLETS. Inlets to masonry chimneys shall enter the side aéﬂﬁ assemblies shall be installed in accordasiti the distances
be provided with thimbles. Thimbles shall be at least No. 24t€don the chimney in order to prevent contact wimbustible
manufacturer'sstandard gauge (0.024 inch) @g-inch thick, materials. . .
refractorymaterial. Each chimney shall have an inlet installed at (3) HEARTHEXTENSIONS. Hearth extensions shall be provided
thetime of construction. in accordance with the manufactueelisting. Where no hearth
(6) CLEAN-OUT OPENING. Every masonry chimney shall beextensionis specified in the listing, a hearth extension shall be

providedwith a clean—out opening at the base. Sopenings Providedin accordance with §PS 321.29 (6)
. . ._History: Cr. Register November1979, No. 287eff. 6-1-80; renum. from Ind
shallbe equipped witimetal doors and frames arranged to remaii 30and r and recr(3), Register February 1985, No. 350eff. 3-1-85; cr (1) (a)

closedwhen not inuse. Clean—out openings shall be Iocatem‘lg(b), am. (S%an't\lﬂ'éblﬁ iggg—ﬁReggngfnfagrgl%g, th. 39,7e(g.)2—1589; #
H anarecr registerviarcn, , NO. . 4—1-92; correction in maae unaer
belowthe lowest inlet to the flue. . . _5.13.92 (4) (b) 7.Stats.Register December 20No. 672
(7) FLUELINERS. (a) Masonry chimneys shall be lined with a o )
materialthat will resist corrosion, softening and cracking attem  Subchapter X — Construction in Floodplains

peraturesip to 1800F, suchas vitrified clay sewer pipe or mini

mum>S/g-inch thick fireclay lining material. SPS 321.33 Construction in floodplains. (1) Gen-
(b) All flue liners shall be laid in a full beaf refractory mortar ERAL. Where dwelling construction is allowdy local zoning
or refractory cement. ordinancedo take place in floodfringe areas of floodplaitis

- L . . . dwelling shall meet the requirements of this subchapter
(c) Variations in insideand outside dimensions shall not Note: The department of natural resources (DNR) and the federabenogr

exceed/ inch for clay flue liners. managemenagency (FEMA) alsdiave regulations that apply to construction in

(d) There shall be a minimum clearancé’gfinch and a maxi  floodfringeareas.

mum clearancef 1-inch between the flue liner and the chimney (2) ELEVATION. (a) General. Exceptas provided in pargb)
walls. and(c), all dwellings constructed within a floodfringe area shall

(€) Unless serving masonry fireplace undersPS 321.29 be elevated so the lowest floor and all basement floor surfaces are

flue liners shall commence at the chimney footing. locatedat or above the base flood elevation.

. . . (b) Certified floodpoof basements.Floodproofbasements
(8) CHimNEY caps. Chimneys shall be provided with precash\g%have the top of the basement floor no more than 5 feet below

or cast-in—place concrete chimney caps. Chimney caps shall hﬂ1 aseflood elevation provided the basement is designed by a

ﬁ]m;rlmuméhlcﬁlkr;less of d2 '“Chﬁ% sri:all slcr)]pe out\/\:ja[jd_s avx(/jay frailbisterechrchitect or engineer to be watertight and impermeable.
eflue, and shall provida oneé=nch overnang and drip €4ge ORq' |imjtation is placed on the use or occupancy of a certified

all sides. A slip joint shall be installed between the flue and t Sodproof basement by the provisions of this subchapter

cap. The slip joint shall be filled witku—inch feltor similar mate Oth losed & Enclosed ina th
rial and shall be caulkedith high-temperature caulk or similar _ (¢) Other enclosed spaces. Enclosed spaces not meeting the
requirement®f par (b) are allowed at any depth below the base

materialto prevent water infiltration. ; 3
- flood elevation provided the spaces are used only for one or more
(9) CLEARANCE TO cOMBUSTIBLES. (@) The minimum clear ¢ ihe following purposes:

ancebetween combustibles and masonry chimneys which have

any portionlocated within the exterior wall of the dwelling shall a. Means of egress.
be2 inches. The minimum clearance between combustibles andP- Entrance foyers.

masonrychimneys which have all parts completely outside the €. Stairways.

dwelling, exclusive of sdit or cornice areas, shall be one inch. d. Incidental storage of portable or mobile items.
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SPS 321.33 WISCONSINADMINISTRATIVE CODE 58

2. Fully enclosed spaces used onlytlusse purposes listed 3285 as in effect on December 2014, is hereby incorporated by
in subd.1. shallbe designed to automatically equalize the hydreeferencento this chapter
staticpressure on exterior walls by allowitige entry and exit of  Note: A copy of this editiorof 24 CFR 3283s on file in the dices of the Depart
floodwaters. Designs for meeting this requirement shall be-certinentand the Legislative Reference Bureau. Copfést CFR 328%re available at
fied by a registered architect or engineer or shall raketf the http:/www.gpo.gov/fdsys/granule/
following requirements: CFR-2013-title24-vol5/CFR-2013-title24-vol5-part3285

greq ’ L . Note: Section24 CFR 3285.(a)(1)reads as follows: “States that choose to-oper

a. There shalbe at least 2 pressure relieving openings and thean installation program for manufactured homes in lieu of the federal program
openingsshall have a total net area of not less than one square ifeptimplement installation standards that provide protection to its residents that
for every square foot of enclosed area subject to flooding equalsor exceeds the protection provided by these Model Installation Standards.”

. ; (b) Compliance. A manufactured home produced on or after
aboee;g%téonom of all openings shall be no more than 12 InChEAspril 1, 2007, shall be installed in accordance ##hCFR part
" i 3285except as otherwise provided by this subsection.
c. Openings may not be equippedth screens, louvers,

. . . Note: As provided unde24 CFR 3285.(a)(intro.), “The manufactur&s installa
valvesor other coverings or devices unless such devices per%ﬂinstructions, including specific methods for performing a specific operation

the automatic entry and disclugr of floodwaters. assemblywill be deemed to comply with these Model Installation Standards, pro
(3) CERTIFICATION OF ELEVATION. A registered land surveyor vided they meet or exceed the minimum requirements of these Model Installation

: R - . . . Standardsind do not take the homet of compliance with the Manufactured Home
architector engineer shall certify the actugévation in relation constructiorand Safety Standard24 CFR part 3280°

to mean sea level of the lowesttuctural member required to be () additional definitions. These are department definitions in
e'e(‘f;teAd by the pro‘#ﬁ'ons of ‘h'sl SUbChaPteff | dwelinge s f80TION0 the definitions ir24 CFR 3285.5
NCHORAGE. The structural systems of all dwellings sha p ”
be designed, connected and anchorerktist flotation, collapse sionlallsgr?/?cég;mem means the department of safety and profes
or permanent lateral movement due to structural loadstaegses ) .
atthe base flood elevation. 2. "HUD” means the federal departmenthmfusing and urban
(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS. developinent. ) )
Electrical and mechanical equipment shall be placed above the 3-, “Manufactured home sectionfheans a portion of a
baseflood elevation or shall be designed to prevent water contdegnufacturediome which when installetbes not provide all the
with the equipment in cass a flood up to the base flood eleva facilities for year—round residential occupancy
tion. 4. “Manufactured home unit” means a complete manufac
(6) CONSTRUCTION MATERIALS AND METHODS. All dwellings ~tured home whichwhen installed provides all the facilities for

constructedn floodplains shall be constructed using materiaiear—roundesidential occupancy

andmethods designed to minimize flood and water damage.  (d) Substituted definitions.Substitute the following defini
History: Emep. cr eff. 5-8-96; cr Register February 1997, No. 494ef.  tionsand informational note for the corresponding definitions in

3-1-97. 24 CRF 3285.5:

SPS 321.34 Construction in coastal floodplains. 1. “*Approved” means accepiable to the department.

(1) GeENERAL. All dwellings constructed in coastal floodplains, 2. “Base flood elevation” means the elevation of bizse
shallbe designed by a registered architect or engineer and sfgfd, including wave height, relative to the datspecified on a
meetthe requirements of this section an&BS 321.33 county'sflood hazard map. .
(2) ELevation. All dwellings constructed in a coastal flood 3. “Flood hazard area” means the greafegither of the fol
plain shall beelevated so the lowest portion of all structural menowing:
berssupporting the lowest flopwith the exception of mat or raft a. The special flood hazard area shown on the flood insurance
foundations pilings, piling caps, columns, graleams and brac ratemap.
ing, is located at or above the base flood elevation. b. The area subject to flooding during the design flood and
(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures shownon a county flood hazard map, or otherwise legally desig
belowthe base flood elevation incaastal floodplain may not be nated.
usedfor human occupancgnd shall be free of all obstructions, 4 = «Fjgod hazard map” means a map delineating the flood
exceptfor non-loadbearing walls and partitions. Non-—loadbeaf,;ardarea and adopted by a county
ing walls and partitions below base flood elevation shall be con

structed to breakway without causing any structural damageﬁ? 5. “Local authority having jurisdiction (LAHJ)” mearibe

the elevated portion of the dwelling or foundation system due fgPartmentexcept where it is used in conjunction with *flood

the efect of wind loads and water loads acting simultaneously'azardmap,”in which case it means the county

(4) Founparions. All dwellings located in a coastal floed ,_ 6. "Manufactured home” has the meaning given ib0s.91
plain shall be supported and anchored on pilings or columns. Tige Stats. : I
piling or column shall have adequate soil penetration to reséglote: Section101.91 (2)of the Statutes is reprinted in a Note und&fS 320.07
combinedwater and wind loads at the base flood elevation. Piling (e) Fire separation.Substitute the following wording for the

or column design shall consider théeet of scour of soil strata. guirementsin 24 CFR 3285.101Fire separation distances shall

Mat or raft foundations to support columns may not be used wh i . : ; ) oo
soil under the mat or raft is subject to scour or other erosion fr pro;nded in accordanagith the distances specified inSPS

waveflow conditions. ) . ) .
History: Emeg. cr eff. 5-8-96; cr Registey February 1997, No. 494eff. (f) Flood hazad. Substitute the following wording and infor

3-1-97correction in(1) made under 43.92 (4) (b) 7.Stats.Register December mationalnote for the requirements24 CFR 3285.102): Prior
201 No. 672 to the initial installation of a new manufactured home, the owner
. or permit applicant is responsible to determivtesther the home
Subchapter XI — Installation of Manufactur ed site lies wholly or partly within aspecial flood hazard area as
Homes shownon the countys flood insurance rat@ap, flood boundary
andfloodway map, or flood hazard boundary map. Ifsated,
SPS 321.40 Installation standards. (1) Probucebpon themap and supporting studies adopted by the county may be used
OR AFTER APRIL 1, 2007. (a) Adoption of standals. The federal to determine the flood hazard zone and base fedhtion at the
Model Manufactued Home Installation Standds, 24 CFRpart ~ site.
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58-1 SAFETY AND PROFESSIONAL SERICES SPS 321.40

Note: The department afatural resources and the federal ercy manage |\ andV, which include a frost depth of at least 48 inches.
glgr;tsf.agencymay also have regulations that apply to construction in flood hazard (L) _Caps. Substitute the foIIowing Wo_rdin_g for the require
(g) Wind loads. This is a department informational note to bE'entsin 24 CFR 3285.30b)(2): A combination of up to two
usedunder24 CFR 3285.10): —inch-thick solid—concrete blocksand no more than one
Note: The HUD-requiredvind loads for Visconsin, Zone 1, are not less than 152_Inch_thICkplece ofhardwood lumber Sh.a” be pem.“tted as cap
psf horizontal and not less than 9 psf uplift. material. Lumber used as cap and gap filler material may be of
(h) Roof loads. This is a department informational note to b@~inchnominal lumber at least equal to No. 2 spruce/pine/fi hav
usedunder24 CFR 3285.10®): ing a minimum fiber bending stress rating of 1200 psi. All lumber
Note: See chSPS 325 Appendix Aor a reprint of HUDS roof-load zone map. usedas cap _and gap _ﬂ"er Shz_i" biee same species of wood. Lum
() Thermal zone This is a departmeiformational note to ::)heru_sedto fill a gap in the pier may only be placed at the top of
e pier

be used undet4 CFR 3285.108): (m) Gaps. This is a department informational note to be used

Note: The HUD-required thermal zone forisonsin is Zone 3, for an overall
maximumcoeficient of heat transmission not to exceed 0.079 Bty(gay. ft.)¢F). under24 CFR 3285.304)(1):

() Soiltest. This is a department requirement in addition to the Note: See lumber specifications under.{a).
requirementsn 24 CFR 3285.20[2): Where a community—wide  (n) Additional blocking. Substitute the following wording for
soil test does not exist and a soil test is required by this chaptee requirements i24 CFR 3285.304)(3): If a pier is provided
suchas for a proposed frost—free—foundation design, the test shwith a cap block of 4-inch concrete or 2—inch lumizerother
be conducted to determine the soils in the entire commuetingr  4—inchconcrete block may be placed anywhere in the pier but may
thanat an individual site. not be placed directly upon the footing.

(k) Footings andfoundations. This is a department require _ (0) lllustration. This is a department figure to be used under
mentin addition to the requirements24 CFR 3285.301Foot 24 CFR 3285.304
ingsand foundations may be designed in accordanceswiibhs.

Wood or metal
Shims

Wood
Cap »

--—
> & Block <\ Concrete

x/ Feoting 4” Solid
*.--"" ™~ Concrete

QK OK OK NOM

(p) Footings andfoundations. This is a department require 2. The department-approved slab desfwat is shown in the
mentin addition to the requirements24 CFR 3285.31:2Foot  figure and limitations at the end of this paragraph.
ings and foundations may be designed in accordance with any of 3. Other proprietary designs approved by the department.
thefollowing:
1. SubchslV andV.
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SPS 321.40 WISCONSINADMINISTRATIVE CODE 58-2

Acceptable slab on grade for pier supported manufactured home produced on or after April 1, 2007
[per SPS 321.40 (1)]

Plan View

6” slab reinforced slab
with 6" X 6" X W 1.4 x
W 1.4 (10 Ga. by 10
Ga.) wire mesh

Thickened slab
edge 10" wide x
10" deep with
reinforced 2 #4's

Thickened slab
centered under
mating line —
20” wide by 10”
deep reinforced
with 2 #4's

s

These thickened

slab sections are
required for multi-
section units but not
required for a single
section unit.

Saw Cut
Control Joint

6"X6"W 1.4 xW 1.4 (10 Ga. X 10 Ga) Wire
mesh to be minimum 3” clear on bottom of slab
& minimum 2” clear on top. Lapped at least 12"

" 3 — 0,0 o7 0,0
Vapor Barrier \ —

10”

A

8” to 10” Min thickness Sand or
Gravel base under entire slab

2 # 4 bars with minimum 3" clear 20”
from outside of concrete on sides
and bottom; 1 % * clear between
Section A-A bars. Except at corners, shall be Section B-B
overlapped at least 24 “.

Note: Perimeter
insulation is NOT
required.

Limitations:

1. Minimum 3,000 psi concrete24 CFR 3285.31()(1)(ii)]

2. Rebar and mesh at least grade 40.

3. Soil bearing capacity at least 2,000 psf. [SPS 321.40 (2) (b) 2.]

4. Placed on undisturbed soil. May not be placed on unprepared fill mateygadicosoil, alluvial soil, mud, or frozen soil. [SPS 321.40 (2) (b) 124rdFR
3285.31%a)]
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58-3 SAFETY AND PROFESSIONAL SERICES SPS 321.40

5. 8to 10" of clean, graded sand, gravel, or crushed stone base in clay soils. [SPS 321.20 (2) with added thickness to resist frost.] Compaction of sand, etc., should be
95% of modified Proctor

6. 6 mil vapor retarder overlapped 12 inches and se@éCER 3285.204

7. Maximum pier spacing of 7 feet with max. load per pier of 5,300 Ibs. when placed on 6” thick slab. [SPS 321.40 (2) (B} 1DFRr2285.31]0

8. Maximum load per pier ofl1900 Ibs. at mating line when centered on the 20X\0” D. thickened slab, Section B-B, reinforced with 2 — #4 bars. Individual pier

footings at mating line meeting sizing requirement®4rCFR 3285Table to 3285.312 may be used in lieu of continuous thickened 2faBHR 3285.31(2)]

9. Site shall drain away from the home per SPS 321.12. Ensure drainage of sand fill zone so that any clay does not cause water to pool under the slab.

10. Thewater table may not be above the frost penetration depth, i.e. at least 4 feet below grade. [SPS 321.16 (1) (a)]
11. Saw cut joints in slab so that sections are approximately square. (Example: 16’ by 76’ slab = 4 segments.)

(q) Anchors and tie—down strap3his is a department require vider shall convert the appliance from one typega$ to another
mentin addition to the requirements 24 CFR 3285.40®)(1) following instructions by the manufacturer of each appliance.
and(2): Ground anchorand tie-down straps may be of painted (zy) Gas appliance startup pcedures.Substitute the follow
steelto provide the weather—deterioration protection required l;\yg wording for the recommended requirements2ih CFR
this section. . . . 3285.904d)(4)(intro.): When required by the utility providehe

() Sevee climate. Substitute the following wording for the installershall perform the following procedures:
requirementsn 24 CFR 3285.404In frost-susceptible soil loea  (7¢) Heating oil systemsThis is a department informational
tions, ground-anchor augers shall be installed to the design derméa to be used undad CFR 3285.905
of the anChor but not less than 30 inches, unless the fOU”,da“%te; See chATCP 93for additional requirements relating to installation of heat
systemis frost-protected to prevent thdeglts of frost heave, in ing oil systems.
accordancevith acceptable engineering practice an®24sCFR (2) PRODUCEDBEFOREAPRIL1,2007. (@) Except as provided in
3280.306and3285.312 par.(b), theinstallation of a manufactured home produced before

(s) Ventilation openings.Substitute the following wording for April 1, 2007 shall be installed in conformanei¢h the require
the requirements i24 CFR 3285.50@l): Ventilation openings mentsin effect at the time the manufacturedme was produced.
shallbe covered for their full heiglatnd width with a perforated  (b) The installation of a manufactured home produced before
corrosion-and weather-resistant covering thadésigned to pre - April'1, 2007 to be installed on piers stadhform to at least all

vententry of rodents. - . ' of the following requirements:
() Plumbing. This is a department informational note to be 1 g footing may be placed upemprepared fill material,
usedunder24 CFR 3285.601 topsoil, alluvial soil or mud. All oganic matteshall be removed

Note: The Departmen'rules relating to registration and licensinghfmbers H ;
arein ch.SPS 305 The Departmert'rules relating to pipe supports; pitch of sanitar);rom the area that will be beneath any footing.

drainagepiping, storm water or clear water piping, and water supply piping; and 2. The soilbearing capacity shall be determined through test
plumbingspecific to manufactured homes and manufactured home communities BS?a pocket penetrometer other means of analysis If the soil
in chapter SPS 382. . . . X L

P bearingcapacity under each intended pier location is less than

(u) Access for a transportefSubstitute the following wording 2000 : :
. . pounds per square foot, piers shall be located in accordance
for the recommended requirements 24 CFR 3285.902a): F,h the manufactures instructions.

Beforeattempting to move a home, ensure that the transportat . . .
equipmentand home can be routedtt® installation site and that  3- The home site shall be graded to permit water to drain from
all special transportation permits required by the departmentttderthe home and away from the homedaninimum of 5 feet
transportatiorhave been obtained. from the home.

(v) Drainagestructues. Substitute the following wording for 4. Every pier shall bsupported by a footing. Each footing
the recommended requirementst CFR 3285.90®): The use shallbe no less than a nominal 16 inches by 16 inches.

of ditches and culverts to drain surface rdin@&ubject to local 5. Each footing shall consist of one of the following:
andstate regulations and shall be included and considered in the 3 One nominal 4—inch by6—inch by 16—inch solid concrete
overall site preparation. block or 2 nominal 4—inch by 8—inch by 16—inch solid concrete

(w) Local permits. Substitute the following wording and blocks. If a single block pier and 2 footirijocks are used, the 2
informationalnote for the recommended requirement34rCFR  footing blocks shall be positioned with the joint parallel to the
3285.90%a): All locally required permits shall be obtained andnainframe. If a double block pier and 2 footing blocks are used,
all corresponding fees shall be paid. the 2 footing blocks shall be positioned with the joint either paral

Note: See sSPS 320.08or the Departmerg’requirements for obtaining ai®¥  |g| or perpendicular to the main frame.

consinuniform building permit prior to each installation. . . o
ap p b. A 16-inch by 16-inch pad constructed of acrylonitrile—bu

X) Local plan appoval. Substitute the following wording for . . - .
the(rgcommepnded ggguirementsm CER 3285 9((%)- Prio?to tadiene—styrenfABS) having a rated load bearingpacity of not
. : |Iessthan 6000 pounds.

alterationof a homes pier blocking, the local municipality shal

be contacted to determine if plan approval and permits c. An 18-inch diameter holeored to below the frost line or
required. to unfractured bedrock and filled with poured concrete.
(y) Accessonpuildings and structws. Substitute the follow d. Any other materials argystems approved in advance by

ing wording for the recommended requirements2ih CFR the department.

3285.90%c): Each accessomyuilding and structure is designed 6. Piers shall be constructed of concrete blocks, manufactured
to support all of its own live and dead loads, unless the structusezel stands or manufactured concrete stands. Manufactured
including any attached garage, carport, deck, or porch, is attackgshdsshall be labeled for use as piers for manufactured homes.
to the manufactured home and is otherwise included in the-instal 7  piers constructeaf single stacked concrete blocks shall be

lation instructions. limited to a height of 36 inches. Piers constructed of concrete

(z) Contactingthe utility poviders. Substitute the following blocksand exceeding 36 inches but less than 80 inches shall be
wording for the recommended requirements B4 CFR constructedising double stacked blocks with each layer opposing
3285.904a): The utility providers shall be consulted before-cornthe direction of the layer underneath it. Piers constructed of con
nectingthe manufactured home to any utilities. creteblocks and exceeding 80 inches shall be constructed using

(za) Conversionof gas appliancesSubstitute the following doubleblocks laid in concrete mortar with each layer opposing the
wording for the recommended requirements B CFR directionof the layer underneath it and with each core filletth
3285.904d)(1): A service person acceptable to the utiftp- concreteand a/2—inch steel reinforcing rod.
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SPS 321.40 WISCONSINADMINISTRATIVE CODE 58-4

8. All concrete blockshall be 2—core design, construction d. Two-piece capshall be positioned with the joint perpen
gradeblocks having nominal dimensions of at leagides by 8 dicularto the main frame.

inches by 16nches. All concrete blocks shall be placed with the 14 \Whereshimsare utilized, wood shims shall be installed
cores opeertically. The concrete block nearest the main framgetween the pier cap and the frame. Shims shall be driven from

of the manufactured home shall be perpendicular to the lin@gposingsides and shall be no less than 4 inches by 8 inches.
directionof the frame. None of these concrete blocks may contact 15. Wood caps and shims shall&deast equal to No. 2 spruce

themain framg of the hpme. L . inefir havinga minimum fiber bending stress rating of 1200 psi.
_ 9. Alternative materials may be used for pier installations prg\ll wood caps shall be the same species of wood, and all shims
vided they are approved in advance by the department. shallbe the same species of wood.
10. Piers shall be placed under the main frame of the chassis 16. The combination of a nominal 2—inch solid conchitek
at intervals of not more than 7 feet on—centerramohore than 3 ora néminal 2-inch wood cap plus shims shall not exced 3
feetfrom the exterior side afach end wall. The 7—foot spacingmches

requirementnay be varied as permitted by footing, spang 17. A minimum clearance of 12 inches shall be maintained

soil capacity tables provided by the home manufacturer eneaththe lowest point of the main frame in the area of any utility
11. Piers shall be placed under the bearing points of cIe%— - o -
spanopenings of 4 feet or more in center mating walls. onnection. A minimum clearance of 12 inchaball also be

12 pi hall be plumb and d under th maintainedunderthe home for at least 75% of the home. The
e _|ersfs all be plumb and centered under the contact afgd ainderof the home may be less than 12 inches above the
atthe point of support. , , groundbut may not touch the ground.

13. a. Each pier shall be capped with a solid concrete bloChyistory: CR 05-113: cr. Register December 2006 No. 6. 4-1-07,CR
at least4 inches thick or a solid wood block having a nomlna18*0(4§ am-((22)) ((tbt)l 1)3Regiszg)r 'E/klgrggmo? N% 6391ft. gaﬂoﬁ;c%gﬁogﬂi alrlld

i i recr. , CL Iitle), am. egister Augus 0. . 9—1-14]

thicknessof at least 2 inches. . correctionin numbering in (1) (za) to (zc) made undek%92(4) (b) 1, Stats.Regis-

b. The cap shall be the same width and length as the top oftth@ugust 2014 No704 correction in (1) (p) (intro.) made unded8.92 (4) (b) 7.
pier Stats.Register August 2014 N@04 corrections in (1) (g) to (i) made undeBS.17,

) . X Stats.,RegisterAugust 2014 No. 704CR 15-034 am. (1) (a)Register December

c. The cap shall consist of no more than 2 pieces. 2015No. 72Q eff. 1-1-16.
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