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

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

2. Span tables for joists and rafters printed in ch. SPS 325
Appendix A or approved by the department may be used in lieu
of designing by structural analysis.

3. Sawn lumber that is not graded in accordance with the stan-
dards under subd. 1., shall use the NDS published allowable
design stresses for the lumber species using grade number 3 when
used for studs, stringers, rafters or joists and may use grade num-
ber 1 when used for beams, posts or timbers.

(c) Structural steel.  The design, fabrication, and erection of
structural steel for buildings shall conform to Specification for
Structural Steel Buildings and the provisions of the accompany-
ing commentary as adopted under Table 320.24−3.

(d) Concrete.  Plain, reinforced or prestressed concrete con-
struction shall conform to the following standards:

1. ACI Standard 318, Building Code Requirements for Struc-
tural Concrete.

2. ACI Standard 332, Residential Code Requirements for
Structural Concrete.

Note:  Concrete construction in one− and two−family dwellings should meet the
standards established in ACI 332.  Construction means, materials, or methods not
addressed in ACI 332 should meet the standards  established in ACI 318.

(e) Masonry.  The design and construction of masonry shall
conform to the following standards:

1. ACI 530, Building Code Requirements for Masonry Struc-
tures.

2. ACI 530.1, Specification for Masonry Structures.
(f) Engineered structural components.  Engineered structural

components shall be used in accordance with structural analysis
or with load tables supplied by the manufacturer, provided those
load tables were developed using structural analysis or load test-
ing.

(g) Whole logs.  Dwellings constructed of whole logs shall
conform to ICC 400, Standard on the Design and Construction of
Log Structures.

Note:  This standard requires the minimum log diameter to be 8 inches.

(h) Fasteners.  1.  All building components shall be fastened
to withstand the dead load, live load, snow load, and wind load.

2. Fasteners shall comply with the schedule listed in Table
321.02−2.

Note:  Other fastening methods may be allowed if engineered under s. SPS 321.02
(3).

Table 321.02−2
MINIMUM FASTENER SCHEDULE TABLE

Other interior and exterior panel products and finishes installed per manufacturer requirements.

For engineered connectors, use manufacturer’s specified fasteners.

Description of Building Materials/Connection Number and Type of Fastener1 2 3

Floor Framing

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

Joist to sill or girder, toe 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 10d at 32” o.c. at top and bottom and
staggered and two at ends and at each
splice

Built−up girder and beams, side−loaded 16d at 16” o.c. at top and bottom and
staggered and two at ends and at each
splice

Ledger strip to beam, face nail 3−16d each joist

Joist on ledger to beam, toe nail 3−8d

Wall Framing

Sole plate to joist or blocking, face nail 2−16d at 16� o.c.

Top or sole plate to stud, end nail 2−16d

Stud to sole plate, toe nail 3−8d or 2–16d

Doubled studs, face nail 10d at 24� o.c.

Doubled top plates, face nail 10d at 24� o.c.

Doubled top plates, minimum 24−inch offset of end joints, face nail in lapped
area

8–16d

Top plates, laps and intersections, face nail 2–10d

Continuous header, two pieces 16d at 16� o.c. along each edge

Continuous header to stud, toe nail 4−8d

1� corner brace to each stud and plate, face nail 2−8d or 2 staples, 1¾�

Built−up corner studs 10d at 24� o.c.
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Description of Building Materials/Connection Number and Type of Fastener1 2 3

Roof/Ceiling Framing

Ceiling joists to plate, toe nail 3−8d

Ceiling joist, laps over partitions, face nail 3–10d

Ceiling joist to parallel rafters, face nail 3−16d

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

2−16d

Roof rafters to ridge, valley or hip rafters, toe nail 4−16d

Roof rafters to ridge, valley or hip rafters, face nail 3−16d

Collar ties to rafters, face nail 3−8d

Boards and planks

1� x 6� subfloor or less to each joist, face nail 2−8d or 2 staples, 1¾�

Wider than 1� x 6� subfloor toe to each joist, face nail 3−8d or 4 staples 1¾�

2� subfloor to joist or girder, blind and face nail 2−16d

1� x 6� roof or wall sheathing to each bearing, face nail 2−8d or 2 staples, 1¾�

1� x 8� roof or wall sheathing to each bearing, face nail 2−8d or 3 staples, 1¾�

Wider than 1� x 8� roof sheathing to each bearing, face nail 3−8d or 4 staples, 1¾�

2�planks 2−16d at each bearing

Panel Sheathing

Material Fastener

Spacing of Fastener

Edges
Intermediate

Supports

Engineered wood panel for subfloor

and roof sheathing and wall corner

wind bracing to framing

5/16� to ½� 6d common or deformed nail or staple, 1½� 6� 12� 4

5/8� to ¾� 8d smooth or common, 6d deformed nail, or staple, 14
ga. 1¾�

6� 12� 4

7/8� to 1� 8d common or deformed nail 6� 12�

11/8� to 1¼� 10d smooth or common, or 8d deformed nail 6� 12�

Combination subfloor/ underlay-

ment to framing

¾� or less 6d deformed or 8d smooth or common nail 6� 12�

7/8� to 1� 8d smooth, common or deformed nail 6� 12�

11/8� to 1 ¼� 10d smooth or common or 8d deformed nail 6� 12�

Wood panel siding to framing

½� or less 6d corrosion−resistant siding and casing nails 6� 12�

5/8� 8d corrosion−resistant siding and casing nails 6� 12�

½� structural cellulosic fiberboard
sheathing

1½� galvanized roofing nail; 8d common nail;
staple 16 ga., 1½� long

3� 6�

25/32� structural cellulosic fiberboard
sheathing

1¾� galvanized roofing nail; 8d common nail;
staple 16 ga., 1¾� long

3� 6�

½� gypsum sheathing5 1½� galvanized roofing nail; 6d common nail;
staple galvanized 1½� long; 1¼� screws, Type W or
S

4� 8�

5/8� gypsum sheathing5 1¾� galvanized roofing nail; 8d common nail;
staple galvanized 15/8� long; 15/8� screws, Type W or
S

7� 7�

1  All 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 minimum 7/16� o.d. crown width.
4  Staples shall be spaced at not more than 10� o.c. at intermediate supports for floors.
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Chapter SPS 321

CONSTRUCTION STANDARDS

Subchapter I — Scope

SPS 321.01   Scope.
Subchapter II — Design Criteria

SPS 321.02   Loads and materials.
SPS 321.03   Exits.
SPS 321.035   Interior circulation.
SPS 321.04   Stairways and elevated areas.
SPS 321.042   Ladders.
SPS 321.045   Ramps.
SPS 321.05   Natural light and natural ventilation.
SPS 321.06   Ceiling height.
SPS 321.07   Attic and crawl space access.
SPS 321.08   Fire separation and dwelling unit separation.
SPS 321.085   Fireblocking.
SPS 321.09   Smoke detectors.
SPS 321.095   Automatic fire sprinklers.
SPS 321.097   Carbon monoxide alarms.
SPS 321.10   Protection against decay and termites.
SPS 321.11   Foam plastic.
SPS 321.115   Installation of elevators or dumbwaiters.

Subchapter III — Excavations

SPS 321.12   Drainage.
SPS 321.125   Erosion control and sediment control.
SPS 321.13   Excavations adjacent to adjoining property.
SPS 321.14   Excavations for footings and foundations.

Subchapter IV — Footings

SPS 321.15   Footings.
SPS 321.16   Frost protection.
SPS 321.17   Drain tiles.

Subchapter V — Foundations

SPS 321.18   Foundations.

Subchapter VI — Floors

SPS 321.19   Floor design.
SPS 321.20   Concrete floors.
SPS 321.203   Garage floors.
SPS 321.205   Wood floors in contact with the ground.
SPS 321.21   Precast concrete floors.
SPS 321.22   Wood frame floors.
SPS 321.225   Decks.
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Subchapter VII — Walls

SPS 321.23   Wall design.
SPS 321.24   Exterior covering.
SPS 321.25   Wood frame walls.
SPS 321.26   Masonry walls.

Subchapter VIII — Roof and Ceilings

SPS 321.27   Roof design and framing.
SPS 321.28   Weather protection for roofs.

Subchapter IX — Fireplace Requirements

SPS 321.29   Masonry fireplaces.
SPS 321.30   Masonry chimneys.
SPS 321.32   Factory-built fireplaces.

Subchapter X — Construction in Floodplains

SPS 321.33   Construction in floodplains.
SPS 321.34   Construction in coastal floodplains.

Subchapter XI — Installation of Manufactured Homes

SPS 321.40   Installation standards.

Note: Chapter Ind 21 was renumbered to be chapter ILHR 21, Register, February, 1985, No. 350, eff. 3-1-85. Chapter
ILHR 21 was renumbered chapter Comm 21 under s. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93
(2m) (b) 6. and 7., Stats., Register, January, 1999, No. 517. Chapter Comm 21 was reprinted to correct the Table of
Contents, Register October 2009 No. 646. Chapter Comm 21 was renumbered chapter SPS 321 under s. 13.92 (4)
(b) 1., Stats., Register December 2011 No. 672.

Subchapter I — Scope

SPS 321.01 Scope. The provisions of this chapter shall apply to the design and construction of all one-
and 2-family dwellings.

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

Subchapter II — Design Criteria

SPS 321.02 Loads and materials. Every dwelling shall be designed and constructed in accordance with
the requirements of this section.

(1) D����� ����. Every dwelling shall be designed and constructed to support the actual dead load, live
loads and wind loads acting upon it without exceeding the allowable stresses of the material. The
construction of buildings and structures shall result in a system that provides a complete load path
capable of transferring all loads from point of origin through the load-resisting elements to the
foundation.

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

(b) Live loads.
1. `Floors and ceilings.' Floors and ceilings shall be designed and constructed to support the minimum

live loads listed in Table 321.02. The design load shall be applied uniformly over the component
area. - See PDF for table 

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

(c) Wind loads. Dwellings shall be designed and constructed to withstand either a horizontal and uplift
pressure of 20 pounds per square foot acting over the surface area or the wind loads determined in
accordance with ASCE 7–05, Minimum Design Loads for Buildings and Other Structures.

Note: ASCE 7–05 allows for substantial reduction from 20 psf as applied to the surface area.

(2) M������ �� ������. All dwellings shall be designed by the method of structural analysis or the
method of accepted practice specified in each part of this code.
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Note: See ch. NR 116, rules of the department of natural resources, for special requirements relating to buildings
located in flood plain zones. Information regarding the elevation of the regional flood may be obtained from the
local zoning official.

(3) S��������� ���������.
(a) General. Design, construction, installation, practice and structural analysis shall conform to the

following nationally recognized standards.
(b) Wood.

1. Except as provided in subd. 1. a. and b., structural lumber, glue-laminated timber, timber pilings and
fastenings shall be designed in accordance with the “National Design Specification for Wood
Construction" and the “Design Values for Wood Construction," a supplement to the National
Design Specification for Wood Construction.

Figure 321.02
ZONE MAP FOR ROOF LOADS - See PDF for diagram 

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

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

2. Span tables for joists and rafters printed in ch. SPS 325 Appendix A or approved by the department
may be used in lieu of designing by structural analysis.

3. Sawn lumber that is not graded in accordance with the standards under subd. 1., shall use the NDS
published allowable design stresses for the lumber species using grade number 3 when used for
studs, stringers, rafters or joists and may use grade number 1 when used for beams, posts or
timbers.

(c) Structural steel. The design, fabrication, and erection of structural steel for buildings shall conform to
Specification for Structural Steel Buildings and the provisions of the accompanying commentary as
adopted under Table 320.24-3.

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

1. ACI Standard 318, Building Code Requirements for Structural Concrete.
2. ACI Standard 332, Residential Code Requirements for Structural Concrete.

Note: Concrete construction in one- and two-family dwellings should meet the standards established in ACI 332.
Construction means, materials, or methods not addressed in ACI 332 should meet the standards established in ACI
318.

(e) Masonry. The design and construction of masonry shall conform to the following standards:
1. ACI 530, Building Code Requirements for Masonry Structures.
2. ACI 530.1, Specification for Masonry Structures.

(f) Engineered structural components. Engineered structural components shall be used in accordance
with structural analysis or with load tables supplied by the manufacturer, provided those load tables
were developed using structural analysis or load testing.

(g) Whole logs. Dwellings constructed of whole logs shall conform to ICC 400, Standard on the Design
and Construction of Log Structures.

Note: This standard requires the minimum log diameter to be 8 inches.

(h) Fasteners.
1. All building components shall be fastened to withstand the dead load, live load, snow load, and

wind load.
2. Fasteners shall comply with the schedule listed in Table 321.02-2.

Note: Other fastening methods may be allowed if engineered under s. SPS 321.02 (3).

Table 321.02-2

MINIMUM FASTENER SCHEDULE TABLE

Other interior and exterior panel products and finishes installed per manufacturer requirements.
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For engineered connectors, use manufacturer's specified fasteners. - See PDF for table  - See PDF for table 

 All nails are smooth-common, box or deformed shank except where otherwise stated.
 Nail is a general description and may be T-head, modified round head or round head.
 Staples are 16-gauge wire, unless otherwise noted, and have a minimum /  ‶ o.d. crown width.

 Staples shall be spaced at not more than 10 ‶ o.c. at intermediate supports for floors.

Apply vertically 4‵ x 8‵ or 4‵ x 9 ‵ panels.

(4) A�������� ��������� ��� ���������. No part of this code is intended to prohibit or discourage use of
alternate, equivalent materials or standards; or the construction of innovative dwellings such as a
dwelling built below ground, a geodesic dome, a concrete house, a fiberglass house, or any other
nonconventional structure.

Note: Examples of materials addressed by this subsection include structural insulated panels that are used in
accordance with the manufacturer's instructions or structural analysis, and cold-formed steel framing complying with
AISI S230 Standard for Cold-Formed Steel Framing — Prescriptive Method for One and Two Family Dwellings.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. (3) (a), am. (3) (c) and Table 21.02, cr. (3) (c)
2., Register, February, 1985, No. 350, eff. 3-1-85; cr. (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and am.,
Register, November, 1995, No. 479, eff. 12-1-95; renum. and am. (1) (c) to be (1) (c) 1., cr. (1) (c) 2. and 3., am. (3)
(d), Register, January, 1999, No. 517, eff. 2-1-99; r. (3) (a) 3. and cr. (3) (e), Register, March, 2001, No. 543, eff. 4-
1-01; correction in (3) (b) made under s. 13.93 (2m) (b) 7., Stats., Register, March, 2001, No. 543; CR 02-077: am.
(1) (intro.) and (d) Register May 2003 No. 569, eff. 8-1-03; corrections in (3) (b) and (d) made under s. 13.93 (2m)
(b) 7., Stats., Register May 2003 No. 569; CR 08-043: r. (1) (c) 2. and 3., renum. (1) (c) 1., (3) (a) to (e) and (intro.)
to be (1) (c), (3) (b) to (f) and (3) (a) and am. (3) (a) and (e), am. (3) (title), cr. (3) (b) 3., (e) 1., 2. and (g), am. (3) (e)
Register March 2009 No. 639, eff. 4-1-09; correction in (1) (b) 1., (3) (c) made under s. 13.92 (4) (b) 7., Stats.,
Register December 2011 No. 672; EmR1403: emerg. am. (1) (c), eff. 4-1-14; CR 14-015: am. (1) (c) Register
August 2014 No. 704, eff. 9-1-14; CR 15-041: renum. Table 321.02 to Table 321.02-1 and (1) (d) to (3) (h) 1. and
am., am. (3) (c), (d) 1., 2., consol. (3) (g) (intro.) and 2. and renum. to (3) (g) and am., r. (3) (g) 1., cr. (3) (h) 2.,
Table 321.02-2 renum. from SPS 320 to 325 Appendix and am., (4) renum from SPS 320.02 (5) and am. Register
December 2015 No. 720, eff. 1-1-16; correction in (3) (b) 2. under s. 13.92 (4) (b) 7., Stats., Register December
2015 No. 720.

SPS 321.03 Exits. Exits, doors and hallways shall be constructed as specified in this section.
(1) E���� ���� ��� ����� �����.

(a) Except as allowed under par. (h), every dwelling unit shall be provided with at least 2 exit doors
accessible from the first floor.

(b) At least one of the exits shall discharge to grade and may not go through a garage. This exit may
include interior or exterior stairs.

Note: Under this paragraph, only one of the two exit doors that are addressed in par. (a) is required to exit directly to
grade.

(c) Any exit that does not comply with par. (b) may discharge to an outside balcony that complies with
sub. (8).

(d) Any exit that does not comply with par. (b) may discharge into an attached garage provided the
garage has an exit door that discharges to grade. An overhead garage door may not be used as an
exit door.

(e) Except as allowed under pars. (f) and (h), the 2 required exit doors shall be separated by at least the
greater of the following distances:

1. One-third the length of the longest diagonal of the floor in plan view, exclusive of an attached
garage.

2. 20 feet.
Note: See ch. SPS 325 Appendix A for examples of exit separation design.

(f)
1. First floor levels that do not meet the separation requirements under par. (e), shall have at least one

egress window complying with sub. (6) on that floor level.
2. An egress window to comply with subd. 1. shall be separated from at least one door on the first

floor by one of the distances under par. (e).
3. If first floor levels that do not meet the separation requirements under par. (e) contain one or more

sleeping rooms, each sleeping room shall have at least one egress window complying with sub.
(6).
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(g)
1. The exit separation distance required under par. (e) shall be calculated or measured as a straight line

from the midpoint of one doorway to the midpoint of the other doorway.
2. For exiting through an attached garage, the separation distance shall be measured using the door

connecting the garage and the dwelling. Distance within the garage shall be ignored.
(h)

1. Dwellings consisting of no more than a first floor with a maximum floor area of 400 square feet and
a loft area not exceeding half of the first floor area, shall be provided with at least one exit door
leading directly to the exterior and at least one egress window that complies with sub. (6).

2.
a. Dwellings that meet the size restrictions under subd. 1., are not required to meet the exit

separation requirements under par. (e) or (f).
b. If a dwelling that meets the size restrictions under subd. 1., has more than one room on the first

floor, the door and the egress window shall be located in different rooms.
3. One of the exit doors required in par. (a) may be omitted for a dwelling unit that has one or more

egress windows on the first floor. If there are bedrooms, each must have a window that complies
with sub. (6).

(2) E���� ���� ��� ������ �����.
(a) At least 2 exits shall be provided from the second floor. At least one of the exits shall be a stairway or

ramp and lead to the first floor or discharge to grade. The second exit may be via a stairway or ramp
that discharges to grade, or to a balcony which complies with sub. (8), or to a deck that complies
with s. SPS 321.225 and that is no more than 15 feet above the grade below.

(b) Windows that comply with sub. (6) may be provided in each second floor bedroom — or in another
location on the second floor if there are no bedrooms on that floor — in lieu of the second exit from
that floor.

(c) Where the second floor of a building is the lowest floor level in a dwelling unit, as in an up-and-down
duplex, no exit from the unit may go through another dwelling unit or other party's occupancy on
the first floor.

(3) E���� ����� ��� ������ �����.
(a) Except as provided under pars. (b) and (c), each habitable floor above the second floor shall be

provided with at least 2 exits that meet all of the following requirements:
1. The exits shall be stairways or ramps that lead to the second floor or discharge to grade.
2. The exits shall be located such that an exit is accessible to the second floor if another exit is

blocked.
(b) A second stairway or ramp exit is not required for habitable areas on a third floor that meet all of the

following requirements:
1. The habitable area consists of a single room.

Note: Non-habitable areas, such as closets and bathrooms may be partitioned off.

2. The room is not used for sleeping.
3. The habitable area has a floor area of 400 square feet or less.
4. There is at least one egress window meeting the requirements of sub. (6) in the habitable area.

(c) A second stairway or ramp exit is not required for habitable areas on a third floor that meet all of the
following requirements:

1. The dwelling is fully sprinklered in accordance with NFPA 13R or NFPA 13D.
2. If a required exit includes an attached garage, the garage shall be sprinklered.

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

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

less, in area.
(5) E���� ���� ��������� ��� ������ ������.

(a) General. Except as provided in par. (b), all basements and ground floors shall be provided with at
least one exit of the following types:
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1. A door to the exterior of the dwelling.
2. A stairway or ramp that leads to the floor above.

(b) Basements and ground floors used for sleeping.
1. Basements and ground floors used for sleeping shall be provided with at least 2 exits.
2. The exits shall be located as far apart as practical.
3. The exits may not be accessed from the same ramp or stairway.
4. In addition to the exit type required under par. (a), the second exit from a basement or ground floor

used for sleeping shall be one of the following types:
a. A door to the exterior of the dwelling.
b. A stairway or ramp that leads to the floor above.
c. A stairway that leads to a garage provided the garage has an exit door other than the overhead

door.
d. An egress window that complies with sub. (6), located in each bedroom.

(6) W������ ���� ��� �������. Windows which are installed for exit purposes shall comply with the
requirements of this subsection.

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

(b)
1. The nominal size of the net clear window opening shall be at least 20 inches by 24 inches

irrespective of height or width. Nominal dimensions shall be determined by rounding up fractions
of inches if they are ½-inch or greater or rounding down fractions of inches if they are less than
½-inch.

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

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

1. For any window used for exiting, the lowest point of clear opening shall be no more than 60 inches
above the floor.

2. If the lowest point of clear opening is more than 46 inches above the floor, a permanent platform or
fixture shall be installed such that a flat surface at least 20 inches wide and 9 inches deep is
located no more than 46 inches directly below the clear opening.

3. The topmost surface of the platform or fixture shall be no more than 24 inches above the floor.
4. The topmost surface of the platform or fixture shall support a live load of at least 200 pounds.
5. A stair used for the sole purpose of reaching the top of the platform or fixture is exempt from the

requirements of s. SPS 321.04.
(e)

1. An egress window with any point of clear opening below adjacent grade shall be provided with an
areaway in accordance with this section.

2. The width of the areaway shall be at least equal to the width of the window.
3. The areaway shall be a minimum of 36 inches measured perpendicular from the outer surface of the

below-grade wall.
4. If the bottom of the areaway is more than 46 inches below adjacent grade or the top of the areaway

enclosure, the areaway shall be provided with a ladder or stair to aid egress. Stairs used to comply
with this section are exempt from the requirements of s. SPS 321.04.

5.
a. Ladders or other stairs used to comply with subd. 4. may infringe on the required area of the

areaway by a maximum of 6 inches.
b. Ladder rungs shall have a minimum inside width of at least 12 inches and shall project at least 3

inches from the wall behind the ladder.
c. Ladder rungs shall be able to support a concentrated load of 200 pounds.
d. Ladder rungs shall have a maximum rise of 12 inches between rungs and shall extend to within

12 inches of exterior grade.
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6. The areaway shall be constructed such that water entering the areaway does not enter the dwelling.
(f) An egress window under a deck or porch shall discharge through a clear path of at least 36 inches in

height and 36 inches in width, and no more than 15 feet in length, to a yard or open space.
Note: Under this paragraph, there is no maximum height above grade for an egress window. Similarly, egress windows

are not prohibited from discharging to a roof, regardless of the slope of the roof.

(7) D���� ���� ��� �������.
(a) Doors used for exiting from a dwelling shall meet the following dimensions:

1. At least one exit door shall be a swing-type door at least 80 inches high by 36 inches wide.
2. Except as allowed under subds. 3. and 4., other required exit doors shall be at least 76 inches high

by 32 inches wide.
3. Where double doors are used as a required exit, each door leaf shall provide a clear opening at least

30 inches wide and be at least 76 inches high.
4. Where sliding doors are used as a required exit, the clear opening shall be at least 29 inches wide

and be at least 76 inches high.
(b) All exit doors shall be openable from the interior without the use of a key.

(8) B��������.
(a) Balconies shall be made of concrete, metal or wood which is treated, protected or naturally decay-

resistive in accordance with s. SPS 321.10.
(b) Balconies shall be provided with guards in accordance with s. SPS 321.04 (3).
(c) Balconies which are required for exit purposes shall also comply with all of the following

requirements:
1. The balcony guard shall terminate no more than 46 inches above the floor level of the balcony.
2. The floor level of the balcony shall be no more than 15 feet above the grade below.
3. The floor of the balcony shall have minimum dimensions of 3 feet by 3 feet. The guard and its

supports may infringe on the dimensions of the required area no more than 4.5 inches.
(9) S���� ����� ���������. In determining the exit requirement in a split level dwelling, all levels that are

to be considered a single story shall be within 5 feet of each other.
(10) T��-������ ���������. In a 2-family dwelling, each dwelling unit shall be provided with exits in

compliance with this section.
(11) E���� �� ����������. No exit may discharge to a courtyard having a perimeter that is entirely

enclosed by exterior building walls or other obstructions that prevent pedestrian passage.
History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register, February, 1985, No. 350, eff. 3-1-85;

emerg. am. (1) (b), (2) and (5) (b) 2., eff. 5-7-85; r. (1) (b), renum. (1) (a) to be (1), am. (2), (7) and (8), r. and recr.
(5) to (6), cr. (6m) and (10) to (12), Register, January, 1989, No. 397, eff. 2-1-89; am. (3) and (7), r. and recr. (10)
and (11), Register, March, 1992, No. 435, eff. 4-1-92; am. (8), r. and recr. (10) (a), Register, November, 1995, No.
479, eff. 12-1-95; am. (6m) (b) 1. and 2., r. (6m) (b) 3., Register, January, 1999, No. 517, eff. 2-1-99; r. and recr. (1),
(5), (7) and (8), am. (2) (b), r. (6), renum. (6m) to be (6) and r. and recr. (6) (d) and (e) as renum., Register, March,
2001, No. 543, eff. 4-1-01; reprinted to correct printing error in (6) (e) 2., Register September 2001 No. 549; CR 02-
077: am. (1) (a), (5) (a) (intro.) and (10) (b), r. and recr. (1) (e), cr. (1) (f) to (h), Register May 2003 No. 569, eff. 8-1-
03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, eff. 1-1-05; CR 08-043: am. (title) and (1) (b), r.
and recr. (3) and (7), renum. (6) (e) 5. and (10) to (12) to be (6) (e) 5. a. and (8) to (10), cr. (6) (e) 5. b. to d., r. (8)
and (9) Register March 2009 No. 639, eff. 4-1-09; correction in (2) (a) made under s. 13.92 (4) (b) 7., Stats.,
Register March 2009 No. 639; CR 09-104: am. (1) (c) Register December 2010 No. 660, eff. 1-1-11; correction in
(6) (d) 5., (e) 4., (8) (a), (b) made under s. 13.92 (4) (b) 7., Stats., Register December 2011 No. 672; CR 15-041: am.
(1) (c), (d), cr. (1) (h) 3., am. (2) (a) to (c), (6) (d) 5., (e) 4., 5. a., cr. (6) (f), am. (7) (a) 4., (8) (b), (c) 1., 3., cr. (11)
Register December 2015 No. 720, eff. 1-1-16.

SPS 321.035 Interior circulation.
(1)  D���� ��� ��������. All doors and openings to the following areas shall be at least 80 inches high

and provide either a net clear opening width of 30 inches or be a 32-inch door:
(a) Except as provided under pars. (b) and (c), all entrances into common use areas.
(b) At least 50% of the bedrooms.
(c)

1. At least one full bathroom, including doors or openings to a sink, toilet and tub or shower. If this
bathroom is accessible only through a bedroom, the bedroom door shall meet the minimum width
requirements of this section.
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2. If one or more full bathrooms are provided on the first floor, the bathroom meeting the requirements
under this section shall be on the first floor.
Note: This section does not require a full bathroom on the first floor.

(2) H�������.
(a) Except as allowed under par. (b), the clear width of hallways shall be at least 36 inches.
(b) The following are allowed to infringe on the required clear width of a hallway:

1. Door hardware and finish trim.
2. Handrails may infringe into the minimum width of a hallway up to 4½ inches on each side.
3. Heating registers may infringe into the minimum width of a hallway up to 4½ inches and no part of

the register may be more than 38 inches above the floor.
4. Ducts, pipes, light fixtures, structural features, and corner treatments that are within 84 inches of the

floor may infringe into the minimum width of a hallway by a maximum of 4½ inches on each
side.

5. Unlimited infringements are allowed in a hallway more than 84 inches above the floor.
(3) K�������.

(a) There shall be at least 30 inches of clearance between a wall, a permanently-installed kitchen island,
permanently-installed kitchen cabinets and the following kitchen appliances, if provided:

1. A range, cook top or oven.
2. A sink, refrigerator or freezer.

(b) Measurements shall be taken from the face of the wall, island, cabinet or appliance, ignoring knobs
and handles.

Note: See ICC/ANSI A117.1 chapter 10 for more guidelines relating to doors and accessible routes. Under that
standard, doors must be at least 80-inches in height and provide a minimum net clear opening of 31¾-inches in
width in order to provide accessibility for people with disabilities.

History: CR 08-043: cr. Register March 2009 No. 639, eff. 4-1-09.

SPS 321.04 Stairways and elevated areas.
(1)  S����.

(a) General. Except as provided under par. (b), the following stairways shall conform to the requirements
of this section.

1. Every interior and exterior stairway attached to, or supported by any part of the structure covered
under this code.

2. Tub access stairs, unless they are an integral part of an approved plumbing product.
(b) Exceptions. The following stairways are not required to comply with the requirements of this section:

1. Stairways leading to non-habitable attics or crawl spaces.
2. Non-required stairways connecting the basement directly to the exterior of the structure without

communicating with any other part of the structure.
(2) D������.

(a) Width.
1. Except for spiral staircases under subd. 2., stairways shall measure at least 36 inches in width.

Handrails and associated trim may project a maximum of 4.5 inches into the required width at
each side of the stairway. The minimum clear width at and below the handrail, including at treads
and landings, may not be less than 31.5 inches where a handrail is installed on one side, and 27
inches where handrails are provided on both sides.

2. Spiral staircases shall be at least 26 inches wide measured from the outer edge of the supporting
column to the inner edge of the handrail.

(b) Riser height.
1.

a. Except for spiral staircases under subd. 2., risers may not exceed 8 inches in height measured
vertically from tread to tread.

b. At the top and bottom of a flight, measurement shall be taken from the top of the nosing to the
finished floor surface unless the finished surface is carpeting, in which case measurement shall
be made to the hard surface below the carpeting.

http://docs.legis.wisconsin.gov/document/administrativecode/SPS%20321.035(2)(b)
http://docs.legis.wisconsin.gov/document/cr/2008/43
http://docs.legis.wisconsin.gov/document/register/639/B/toc
http://docs.legis.wisconsin.gov/document/administrativecode/SPS%20321.04(1)(b)
http://docs.legis.wisconsin.gov/document/administrativecode/SPS%20321.04(2)(a)2.
http://docs.legis.wisconsin.gov/document/administrativecode/SPS%20321.04(2)(b)2.


/

2. Risers in spiral staircases may not exceed 9.5 inches in height measured vertically from tread to
tread.

(c) Tread depth.
1. `Rectangular treads.' Rectangular treads shall have minimum tread depth of 9 inches measured

horizontally from nosing to nosing.
2. `Spiral staircase treads.' Spiral staircase treads shall have a minimum tread depth of 7 inches from

nosing to nosing measured at a point 12 inches from the outer edge of the center column.
3. `Winder treads in series.' Two or more winder treads may be placed immediately adjacent to each

other anywhere in a stairway provided both of the following conditions are met:
a. The winder treads shall have a minimum tread depth of 7 inches measured at a point 12 inches

from the narrow end of the tread.
b. The depth of the immediately adjoining winder treads shall be equal at a point 12 inches from the

narrow end of the tread or inside face of spindles or balusters.
c. Winder treads may not be used on a straight stairway.

4. `Individual winder treads.'
a. An individual winder tread may be placed between rectangular treads or at the end of a flight of

rectangular treads provided the tread depth is at least 9 inches, when measured at a distance of
12 inches from the narrow end of the tread or from the inside face of the wall.

b. There may be more than one individual winder tread in a stairway.
c. Winder treads may not be used on a straight stairway.

(d) Headroom.
1. Stairways shall be provided with a minimum headroom clearance of 76 inches measured vertically

from a line parallel to the nosing of the treads to the ceiling, soffit or any overhead obstruction
directly above that line.

2. The headroom clearance shall be maintained over an intermediate landing.
3. The headroom clearance shall be maintained over a landing that is at the top or bottom of a stairway

for a minimum distance of 36 inches in the direction of travel of the stairway.
(e) Uniformity.

1. Within a stairway flight, the greatest tread depth may not exceed the smallest tread depth by more
than /  inch and the greatest riser height may not exceed the smallest riser height by more than
/  inch.

2. The allowed variation in uniformity under subd. 1. may not be used to exceed the maximum riser
height under par. (b) or to decrease the minimum tread depth under par. (c).

(f) Open risers. Stairways with open risers shall be constructed to prevent the through-passage of a
sphere with a diameter of 4 inches or larger between any 2 adjacent treads.

(g) Walking surface. The walking surface of stair treads and landings shall be a planar surface that is free
of lips or protrusions that could present a tripping hazard.

(3) H�������� ��� ������.
(a) General.

1. A flight of stairs with more than 3 risers shall be provided with at least one handrail for the full
length of the flight.

2. Guards shall be provided on all open sides of stairs consisting of more than 3 risers and on all open
sides of areas that are elevated more than 24 inches above the floor or exterior grade.
Note: A handrail provided at 30 to 38 inches above the tread nosing meets the height requirement for a guard on a

stairway.

3.
a. Except as provided in subd. 3. b., guards shall be constructed to prevent the through-passage of a

sphere with a diameter of 4 3/8 inches, when applying a force of 4 pounds.
b. The triangular area formed by the tread, riser and bottom rail shall have an opening size that

prevents the through-passage of a sphere with a diameter of 6 inches, when applying a force of
4 pounds.

c. Rope, cable, or similar materials used in guard infill shall be strung with maximum openings of 3
1/2 inches with vertical supports a maximum of 4 feet apart.

3 8
3 8
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Note: In some cases, the vertical supports could be simple cable stays that offer vertical support to the rope or cable
span. Structural posts must be supplied to provide the rail with the minimum 200 pound load resistance, as well as to
resist the tensile loads exerted by the tightened rope or cable.

4.
a. Handrails and guards shall be designed and constructed to withstand a 200 pound load applied in

any direction.
b. Handrail or guard infill components, balusters and panel fillers shall withstand a horizontally

applied perpendicular load of 50 pounds on any one-foot-square area.
c. Glazing used in handrail or guard assemblies shall be safety glazing.

5. Exterior handrails and guards shall be constructed of metal, decay resistant or pressure-treated
wood, or shall be protected from the weather.

(b) Handrails.
1. `Height.'

a. Handrails shall be located at least 30 inches, but no more than 38 inches above the nosing of the
treads, except as provided in subds. 1. b. to d. Measurement shall be taken from the hard
structural surface beneath any finish material to the top of the rail. Variations in uniformity are
allowed only when a rail contacts a wall or newel post or where a turnout or volute is provided
at the bottom tread.

b. A volute, turnout, or starting easing that does not comply with subd. 1. a. may extend over the
lowest tread.

c. Transition fittings on handrails may extend above the 38-inch height limit.
d. Where handrail fittings or bendings are used to provide a continuous transition between flights, or

at winder treads, or from a handrail to a guard, or at the start of a flight, the height at the
fittings or bendings may exceed 38 inches.

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

a. Except as provided under subd. 3. b., the required handrail on winder stairs shall be placed on the
side where the treads are wider.

b. Where all winder treads in a flight have a depth of at least 9 inches from nosing to nosing
measured at a point 12 inches from the narrow end of the tread, the required handrail may be
located on either side of the stairway.

4. `Projection.' Handrails and associated trim may project into the required width of stairs and landings
a maximum of 4 1/2 inches on each side.

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

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

b. Handrails with a rectangular cross sectional gripping surface shall have a maximum perimeter of
6 1/4 inches with a maximum cross sectional dimension of 2 7/8 inches.

c. Handrails with other cross sections shall have a maximum cross sectional dimension of the
gripping surface of 2 7/8 inches with a maximum linear gripping surface measurement of 6 1/4
inches and a minimum linear gripping surface of 4 inches.

Note: See ch. SPS 325 Appendix A for further information on handrail measurement.

6. `Continuity.' Handrails shall be continuous for the entire length of the stairs except in any one of the
following cases:

a. A handrail may be discontinuous at an intermediate landing.
b. A handrail may have newel posts.
c. A handrail may terminate at an intermediate wall provided the lower end of the upper rail is

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

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

b. The requirements under subd. 1. a. apply where insect screens are the only means of enclosure or
protection for a surface that is more than 24 inches above grade or a floor.

c. For exterior applications, the 24 inch vertical measurement shall be taken from the lowest point
within 3 feet horizontally from the edge of the deck, landing, porch or similar structure.

d. This paragraph does not apply to window wells, egress wells, and retaining walls.
2. `Height.' Guards shall extend to at least 36 inches above the floor or to the underside of a stair

handrail complying with s. SPS 321.04 (3) (b). Measurement shall be taken from the hard
structural surface beneath any finish material to the top of the guard.

3. `Opening size.' Guards shall be constructed to prevent the through-passage of a sphere with a
diameter of 4 3/8 inches, when applying a force of 4 pounds.

(4) L�������.
(a) Intermediate landings.

1. A level intermediate landing shall be provided in any stairway with a height of 12 feet or more.
2. Intermediate landings that connect 2 or more straight flights of stairs, or 2 flights of stairs at a right

angle, shall be at least as wide as the treads and shall measure at least 36 inches in the direction of
travel.
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Understanding Fasteners



History

Nails go back at least to the Ancient Roman 
period. 

Until the end of the 18th century, they were 
made by hand.

Manufactured cut nails were first introduced 
in America at the end of the 18th century 

Cut nails have been replaced by wire nails



History

Most countries, except the 
United States, use a metric 
system for describing nail 
sizes. 

In the United States, the 
length of a nail is designated 
by its penny size
represented by a d.

As a reference a 8d nail is 2 
½ inches or roughly 65 mm.



Fasteners and the UDC

The minimum fastener schedule table for the 
UDC shows smooth-common, box or 
deformed shanks nails unless otherwise 
shown.



Nail Types

Common - a common construction wire 
nail with a disk-shaped head that is 
typically 3-4 times the diameter of the 
shank: common nails have larger shanks 
than box nails of the same size.

Box - a wire nail with a head; box nails 
have a smaller shank than common nails 
of the same size 



Casing - a wire nail with a slightly larger 
head than finish nails; often used for flooring 

Finish - a wire nail that has a head only 
slightly larger than the shank; can be easily 
concealed by countersinking the nail slightly 
below the finished surface with a nail-set and 
filling the resulting void with a filler (putty, 
spackle, caulk, etc.) 



Additional Terms

Bright - no surface coating; not recommended for 
weather exposure or acidic or treated lumber 

CC or Coated - "cement coated"; nail coated with 
adhesive (cement) for greater holding power; also 
resin- or vinyl-coated; coating melts from friction 
when driven to help lubricate then hardens when 
cool; color varies by manufacturer (tan, pink, are 
common)



Types of Galvanized Nails

Electrogalvanized - provides a smooth finish with 
some corrosion resistance 

Hot-dip galvanized - provides a rough finish that 
deposits more zinc than other methods, resulting in 
very high corrosion resistance that is suitable for 
some acidic and treated lumber; often easier to bend 
than other types of nails 

Mechanically galvanized - deposits more zinc than 
electrogalvanizing for increased corrosion resistance



Nails vs. Staples

The minimum fastener table for boards and 
planks permits nails or staples.  

Studies show that staples can have as much 
as 54% more holding power than nails.

However depending on the changing 
moisture content of the wood, staples over 
time can lose most if not all of that 
advantage.



In a Virginia Poly Tech study after a 10 week 
seasoning of oak boards and stringers used 
in pallet production at 50% relative humidity 
and 70 degree temperatures 
– Nail holding power increased 43%

– Staple holding power decreased from 35 to 51%



The Schedule

The code provides a minimum standard for 
fastening.  For engineered connectors, use 
the manufacturer’s specified fasteners.



Fastener Standards

Specifies minimum number, size and 
direction
– Example: Wall Framing 

Sole plate to joist or blocking
– Face nail 16d at 16” on center

Stud to sole plate
– Toe nail 4 – 8d or 3 – 16d



The Staple Option

Fastening Boards & Planks
– 1“ thick boards can be nailed or stapled

– 2” thick boards can only be nailed

Wall Framing
– Staples allowed only for 1” corner braces



Soil Erosion



Grading Standards in the UDC

 

The purpose of erosion control as stated in the UDC 
is to prevent or reduce the potential deposition of soil 
or sediment to the waters of the state and adjacent 
properties.

 

The finished grade of the soil shall slope away from 
the dwelling at a rate of at least ½ inch per foot

 

The graded slope away from the dwelling shall be at 
least a minimum distance of 10 feet, or to the lot line, 
whichever is less.



Controls Come First

 

Land disturbing construction activities, 
except those activities necessary to 
implement erosion or sediment control 
practices, may not begin until the sediment 
control practices are in place for each area to 
be disturbed in accordance with the 
approved plan.



 

A disturbed area shall be considered 
stabilized by vegetation when a perennial 
cover has been established with a density of 
at least 70%.



Mandated Practices for Less than 1 
Acre Disturbances

 

A method to prevent or reduce soil from 
leaving the site via entries or roads.

 

Storm water inlet protection.

 

Protection of adjoining waters.

 

Drainage way protection.

 

Dewatering activity sediment reduction.

 

Stockpile protection.



5 Methods

 

The Revised Universal Soil Loss Equation.

 

Silt fences.

 

Seed and mulch.

 

Best Management Practices to achieve 40% 
reduction in sediment load.

 

A unique designed submitted for review.



More than 1 Acre Sites

 

An 80% sediment load reduction is required. 

 

Mandated practices are the same as small 
sites.



Methods

 

Same methods as small sites except silt 
fences are not recognized.



Stone Tracking Pad

 

Either a stone tracking pad or tire washing 
station shall be used at all points of 
construction egress. 

 

This standard applies where construction 
traffic is likely to transport sediment off site.

 

The aggregate in a tracking pad shall be 
placed in a layer at least 12  inches thick.



Tracking Pad

 

Stone tracking pads shall be underlain with a 
WisDOT Type R geotextile fabric to prevent 
migration of underlying soil into the stone if:
– Site has a high water table

– Where saturated soil conditions are expected



Tracking Pads

 

The tracking pad shall be 
– the full width of the egress point.

– a minimum 50 feet long.



Tracking Pads

 

Surface water must be prevented from 
passing through the tracking pad. Flows shall 
be diverted away from tracking pads or 
conveyed under and around them.  
– A culvert would be an approved method.

 

A tracking pad plan shall include the name of 
the responsible party. 



Tire Washing Station

 

A tire washing station is another method of dealing with keeping 
soil on the site.  It must be located on-site.

 

The wash rack for a tire washing station shall consist of heavy 
grating over a lowered area.

 

Rocks lodged between the tires of dual wheel vehicles shall be 
removed prior to leaving the construction site.

 

All plans for tracking pads or washing, standard detail drawings, 
or specifications shall include a schedule for installation, 
inspection and maintenance



Maintenance

 

Any sediment tracked onto a public or private road should be 
removed by street cleaning NOT flushing before the end of 
each working day.

 

Tracking pads and tire washing stations shall, at a minimum, 
be inspected weekly.

 

24 hours after a precipitation event that produces 0.5 inches 
of rain or more during a 24-hour period would create a new 
mandatory inspection of a tracking pad.



Maintenance

 

The tracking pad performance shall be 
maintained by scraping or top-dressing with 
additional aggregate.

 

If the initial thickness of a tracking pad is 12 
inches and must be maintained at 12 inches.



 

A shallow trench or diversion dam that 
diverts surface water runoff into a dispersion 
area is called a water bar.



Permits

 

Landowners of most construction projects 
where one or more acres of land will be 
disturbed must obtain a WPDES 
Construction Site Erosion Control and Storm 
Water Discharge Permit. 

 

If the landowner doesn’t have proper permit 
coverage, they could be fined up to $10,000 
per day. 



 

Landowners of most construction projects where 
one or more acres of land will be disturbed must 
obtain a WPDES Construction Site Erosion Control 
and Storm Water Discharge Permit. 

 

Landowners need to submit an application called a 
Notice of Intent (NOI) to request coverage under the 
Construction Site Storm Water Runoff General 
Permit No. WIS067831.



Permits

 

Disturbing one acre or more of land 
includes clearing,  grading, and 
excavating or stockpiling of fill material

 

All construction sites disturbing 1 acre or 
more (with few exceptions) need storm 
water permit coverage!

 

The landowner submits the permit 
application.



 

Common pollutants in runoff include sediment, oil, 
grease, nitrogen and phosphorus

 

Preventing contamination of storm water is critically 
important or polluted runoff will be discharged – 
untreated - into the water bodies we use for 
swimming, fishing, and drinking water. 

 

Most storm sewer systems do not provide significant 
treatment to the water they collect.



 

The erosion control and storm water 
management plans must be completed 
before the landowner files an NOI 

 

The landowner is required to develop a long- 
term storm water maintenance agreement 
that is to be finalized prior to submitting the 
NOI to the DNR. 



Exceptions to General Applicability of 
Post-Construction Standards

 

Notices of Intent prior to October 1, 2004
– Includes submittals to DNR or Commerce

 

Redevelopment site with no increase in parking lots 
or roads

 

Post-construction site with less than 10% connected 
imperviousness ( unless parking lots plus rooftops > 
1 acre)

 

Agricultural facilities and practices



The four areas of an acceptable stormwater 
management plan includes  

 

Introduction and general information

 

Practices (Best Management Practices)

 

Normal Operating Procedures

 

Maintenance



Silt Fences

 

A silt fence is a temporary sediment barrier of 
entrenched geotextile fabric designed to 
intercept and slow the flow of runoff. 

 

A silt fence shall be a minimum of 14 inches 
high? 



Building a Silt Fence

 

When using wood supports, the silt fence fabric shall 
be stapled at least 0.5 inches 

 

Wood silt fence supports can be made from hickory 
or oak

 

Steel supports for silt supports shall be a minimum of 
20 inches extending into the ground.

 

For steel support for silt fencing the fabric shall be 
attached with 50 pound plastic ties or wire fasteners



 

The trench for a silt fence can be 4 inch wide 
by 6 inch deep or a 6 inch deep V trench on 
the upslope side of the fence.

 

The maximum height for a silt fence is 28 
inches. 

 

Silt fences shall be removed once the 
disturbed area is permanently stabilized and 
no longer susceptible to erosion. 



Sediment

 

Too much sediment in a waterbody can 
cloud the water and make it difficult or 
impossible for aquatic plants to receive the 
sunlight they need to grow. 



Construction & Demo Waste



Landfilling Waste is a Big Deal

 

A study shows 28.7% of 
waste placed in landfills is 
construction & demolition 
waste (C & D waste).

 

That’s 850 thousand tons 
per year.

 

Of the top 10 components of 
the waste stream, 3 are C & 
D waste.

 

Ranking number one is 
untreated wood followed by 
roofing shingles; third and 
last is a combination of rock, 
concrete and brick. 



 

Other common C&D waste 
stream components include 
treated woods, drywall, PVC, 
ceramics and porcelain, glass 
and metals.

 

Waste paints, solvents, sealers 
and adhesives commingled in 
C&D waste have greater 
potential for environmental 
impacts. These materials are 
specifically excluded from the 
definition for C&D waste under 
s.NR 500.03 (50) [exit DNR], 
Wisconsin Administrative Code.



 

Like other recycling efforts, there are more 
management options for C&D debris that isn't mixed 
with other waste materials. 

 

C&D debris consists primarily of asphalt, brick, 
concrete, glass, metal, drywall and wood, all having 
recycling potential. 

 

Brick and cement block can be recovered for reuse, 
but more often they are combined with concrete and 
asphalt and are crushed to form the base for 
roadbeds and driveways.



 

Excess unpainted and untreated wood 
lumber at construction sites can be 
recovered for reuse as dimensional lumber, 
but most often it is chipped for use in 
landscaping and composting. 

 

Metals can be marketed to scrap metal 
dealers.



 

Some firms specialize in systematically 
dismantling structures in order to recover 
materials in the best possible conditions. 

 

C&D debris is a solid waste subject to the 
provisions in chs. NR 500 - 538, Wisconsin 
Administrative Codes. 



What is Clean Fill?

 

Wisconsin Administrative Code exempts the 
following C&D materials as clean fill provided 
the fill is not placed within a floodplain, 
wetland, surface water environment or critical 
habitat: brick, broken pavement, building 
stone, clean soil, concrete, reinforced 
concrete and unpainted or untreated wood.



Waste Recycling Resources

 

Find recycling centers near you
– http://search.earth911.com/

 

DNR Pre-Demolition Checklist

 

Waste Management
– http://www.wm.com/



Stairs, Steps, Decks & Ramps



Spiral Stairs

 

Often not just a decorative feature but a space 
necessity.

 

Spiral staircases shall be at least 26 inches wide 
measured from the outer edge of the supporting 
column to the inner edge of the handrail. 

 

At the top and bottom of a flight, measurement shall 
be taken from the top of the nosing to the finished 
floor surface unless the finished surface is carpeting, 
in which case measurement shall be made to the 
hard surface below the carpeting. 



 

Except for spiral staircases risers may not 
exceed 8 inches in height measured 
vertically from tread to tread. 

 

Risers in spiral staircases may not exceed 
9.5 inches in height measured vertically from 
tread to tread. 

 

Rectangular treads shall have minimum 
tread depth of 9 inches measured 
horizontally from nosing to nosing.



 

Spiral staircase treads shall have a minimum 
tread depth of 7 inches from nosing to nosing 
measured at a point 12 inches from the outer 
edge of the center column. 



Headroom

 

Stairways shall be provided with a minimum 
headroom clearance of 76 inches measured 
vertically from a line parallel to the nosing of the 
treads to the ceiling, soffit or any overhead 
obstruction directly above that line. 

 

The headroom clearance shall be maintained over a 
landing that is at the top or bottom of a stairway for a 
minimum distance of  36 inches in the direction of 
travel of the stairway. 



Variance in Height

Within a stairway flight, 
the greatest tread depth 
may not exceed the 
smallest tread depth by 
more than 3/8 inch and 
the greatest riser height 
may not exceed the 
smallest riser height by 
more than 3/8 inch. 

WOW!



 

The walking surface of stair treads and 
landings shall be a planar surface that is free 
of lips or protrusions that could present a 
tripping hazard. 

 

Stairways leading to non-habitable attics or 
crawl spaces are not covered by the UDC.

 

Generally, stairways shall be at least 36 
inches wide.



Common Defects

 

Openings in handrails/guardrails

 

Gripping surfaces on handrails

 

Headroom

 

Uniformity

 

Landings



Openings in Handrails

 

The opening in a handrail 
shall prevent the passage of 
a sphere with a diameter of 
4 inches or larger.

 

The triangular area formed 
by the tread, riser or 
guardrail shall have an 
opening that prevents the 
passage of sphere of 6 
inches or more

 

This design is decorative but 
openings exceed 4 inches.



 

Stairways with open 
risers shall be 
constructed to prevent 
the through-passage of 
a sphere with a 
diameter of 4 inches or 
larger between any 2 
adjacent treads.



 

Stair flights with more 
than 3 risers shall be 
provided with at least 
one handrail for the full 
length of the stair flight. 



Cable or Ropes

 

If cables or ropes are 
used in a handrail or 
guardrail shall be 
strung with maximum 
openings of 3 ½ inches 
with vertical supports 4 
feet

Incorrect – opening 
exceeds 3 ½ inches



Design Standards

 

Handrails and guardrails must be designed 
to withstand a 200 lb load applied in any 
direction.

 

Any glazing used must be safety glazing

 

Exterior handrails and guardrails must be 
made of metal, decay resistant or pressure 
treated wood, or shall be protected from the 
weather.



Design Standards

 

Height can be variable 
between 30 and 38 inches.

 

Must be uniform in height 
except where a rail contacts 
a wall or newel post or where 
a turnout or volute is 
provided at the bottom step. A volute



Design Standards

 

Handrails and associated trim may project 
into the required width of stairs and landings 
a maximum of 4 ½ inches on each side.



Landing Design Standards

 

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

 

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

 

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



 

The exterior landing, platform or sidewalk at 
an exterior doorway shall be located a 
maximum of 8 inches below the interior floor 
elevation and shall have a length of at least 
36 inches in the direction of travel out of the 
dwelling. 



Ramps

 

Ramps shall not have a 
slop greater than 1 in 8.  
(One foot of rise for 
each 8 feet of run.)

 

Walkways with a slope 
of less than 1 in 20 are 
not considered ramps.

 

Ramps must have a 
slip resistant surface. 



Handrails Forms

 

A common violation regarding 
decks and stairs involves 
handrail shapes.

 

Must be symmetrical at the 
vertical centerline to allow for 
equal wraparound of the fingers 
and thumb.

 

Where the handrail is round or 
truncated round cross sectional 
gripping surface must have a 
whole diameter of 2 inches.

2 inches



Handrail Forms

 

Handrails with a 
rectangular cross 
sectional gripping 
surface shall have a 
maximum perimeter of 
6 ¼ inches with a 
maximum cross 
sectional dimension of 
2 7/8 inches.

OK (w x ht)

½” by 2 1/8”

¾” by 2 ½”

1” by 2 1/8”

1 ½” by 2 1/8”

1 1/8” by 2 5/16”

1 7/8” by 1 15/16”

Max 6 ¼ inch 
gripping surface



Other Forms





Max 2 7/8th inch

Cross Section 
including a 
minimum ¼” 
recess on each 
side



Clearance

 

The clearance between the handrail and a 
wall shall be at least 1 ½ inches.

 

Handrails and their trim can project a 
maximum of 4 ½ inches into the required 
width of the stairs or landing.



Continuity

 

Handrails must be continuous for the entire length of 
the stairs except:

– At an intermediate landing

– A handrail may have newel posts

– At an intermediate wall provided 

 

the upper rail is returned to the wall or provided with a flared 
end,

 

The horizontal offset between the 2 rails is no more than 12” 
measured from the center of the rails, and

 

Both upper and lower rails can be reached from the same 
tread without taking a step.



Guardrails

 

All openings between floors, and open sides of 
landings, platforms, balconies or porches that are 
more than 24 inches above grade or a floor must 
have a guardrail.

 

An insect screen is not a guardrail.

 

For exterior applications, the 24 inches is measured 
within 3 feet horizontally from the edge of the deck, 
landing, porch or similar structure.



Guardrails

 

The required height is 
at least 36 inches 
above the floor as 
measure from the hard 
structure beneath the 
finished surface to the 
top of the rail. (measure 
between the 2 red lines 
shown).



Landings

 

An intermediate landing is required in any 
stairs that has a height of 12 feet or more.

 

Intermediate landings connecting straight 
stairs or stairs at a right angle must be as 
wide as the stairs and measure at least 36 
inches in the direction of travel.

 

Curved or irregular landings shall have a 
radius of at least 36 inches.



Landings

 

Curved or irregular shaped landings must 
have minimum straight line measurement of 
26 inches between the nosing of the 2 
connecting treads as measured at a point 18 
inches from the narrow end of the landing.



Required Handrails

 

When the ramp has a gradient greater than 1 in 12 
AND which overcomes a change in elevation of 24 
inches or more, shall have a handrail on both sides.

 

Every ramp that overcomes a change of elevation of 
8 inches or more shall have at least one handrail.

 

Handrails shall be located to the top of the handrail 
is at least 30 inches but not more than 38 inches 
above the ramp surface.



Handrails on Ramps

 

Open sided ramps shall have the area below 
the handrail protected by intermediate rails or 
an ornamental pattern to prevent the 
passage of a sphere of 4 inches or larger.



Ramp Landings

 

A level landing shall be provided at the top, 
at the foot and at any change of direction of 
the ramp.  

 

The landing must be at least as wide as the 
ramp and shall measure at least 3 feet in the 
direction of travel.



Deck Footings

Per SPS 321.15(2), deck footings shall be  

sized to not exceed the allowable material
stresses.

 

The bearing area shall be at least equal to
the area required to transfer the loads to he
supporting soil without exceeding the bearing
values of the soil.



Soil Types

 

Wet, Soft clay, very loose silt, silty clay = 2000 psf

 

Loose, fine sand, medium clay, loose sandy clay = 2000

 

Stiff clay, firm inorganic silt = 3000

 

Medium (firm) sand, loose sandy gravel, firm sandy clay, hard 
dry clay = 4000

 

Dense sand and gravel, very compact mixture of clay, sand and 
gravel = 6000

 

Rock = 12000



Footing Sizing

 

In lieu of a designed footing, the code 
required minimum size or a column footing of 
24” x 24” x 12” thick

 

To provide adequate spread of the load 
through the concrete or gravel footer, its 
thickness should be at least one-half of its 
diameter, but in no case less than 8”.



Carbon Monoxide Detectors



 

Carbon monoxide is a
gas created by
incomplete burning of
fuels.

 

Carbon monoxide is
colorless, odorless and
tasteless, but highly
toxic.



 

Carbon Monoxide can build up over time,
with unrecognized symptoms such as
headaches, nausea, disorientation, or
irritability eventually building to
unconsciousness and fatal poisoning.



 

Examples of some carbon monoxide sources
are cars running in garages, heaters,
fireplaces, furnaces, appliances or cooking
sources using coal, wood, oil, kerosene, or
other fuels.

 

Electric appliances are not carbon monoxide
sources.



 

The installation requirements for those
multifamily dwellings are different.



 

As of February 1, 2011, there are Wisconsin
requirements for both smoke alarms and
carbon monoxide alarms in almost all one-

 and two-family dwellings, regardless of the
building’s age.



 

Owners are responsible for alarm installations

 

Occupants have responsibility to maintain the
alarms.

 

Owners must repair or replace alarms within five
days of written notice from an occupant or an
inspector.

 

Authorized inspectors may enter dwellings to inspect
alarms when requested by owners or occupants.



 

Tampering with alarms is illegal, dangerous,
and can cause serious liability concerns.

 

Freezing can damage carbon monoxide
alarms.



 

Alarms must be installed in the basement,
and on each floor level.

 

The alarms need not be installed in attics,
garages, or storage areas.



Hard Wiring

 

If the dwelling was permitted
or construction on or after
Feb 1, 2011 the CO detector
must be hard wired unless
the home has no attached
garage, no fireplace and no
fuel-burning appliance.

 

Battery or plug in units can
be used with home older
than 2/1/2011.



 

On floors with more
than one sleeping area,
a CO detector shall be
installed outside of the
sleeping area, within 21
feet of the centerline of
the door opening and in
an exit path from any
sleeping area.



Requirements
Battery
Powered

Hardwired Interconnection Alarm on
every floor

Alarm outside
each sleeping
area

Built before 
2/1/2011 ■ ■

Built on or 
after 2/1/2011 ■ ■ ■ ■



 

Installations must follow manufacturers’ 
instructions.

 

Alarms used in Wisconsin must be approved
by Underwriters Laboratories.
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