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Figure 2111.12, provided such combustible trim or
sheathing is not less than 12 inches (306 mm) from
the inside surface of the nearest firebox lining.

4. Exposed combustible mantels or trim is permitted to
be placed directly on the masonry fireplace front
surrounding the fireplace opening, provided such
combustible materials shall not be placed within 6
inches (153 mm) of a fireplace opening. Combusti-
ble material directly above and within 12 inches
(305 mm) of the fireplace opening shall not project
more than 1/8 inch (3.2 mm) for each 1-inch (25 mm)
distance from such opening. Combustible materials
located along the sides of the fireplace opening that
project more than 11/2 inches (38 mm) from the face
of the fireplace shall have an additional clearance
equal to the projection.

2111.13 Fireplace fireblocking. All spaces between fire-
places and floors and ceilings through which fireplaces pass
shall be fireblocked with noncombustible material securely
fastened in place. The fireblocking of spaces between wood
joists, beams or headers shall be to a depth of 1 inch (25 mm)
and shall only be placed on strips of metal or metal lath laid
across the spaces between combustible material and the
chimney.

2111.14 Exterior air. Factory-built or masonry fireplaces
covered in this section shall be equipped with an exterior air
supply to ensure proper fuel combustion unless the room is
mechanically ventilated and controlled so that the indoor
pressure is neutral or positive.

2111.14.1 Factory-built fireplaces. Exterior combustion
air ducts for factory-built fireplaces shall be listed compo-
nents of the fireplace, and installed according to the fire-
place manufacturer’s instructions.

2111.14.2 Masonry fireplaces. Listed combustion air
ducts for masonry fireplaces shall be installed according to
the terms of their listing and manufacturer’s instructions.

2111.14.3 Exterior air intake. The exterior air intake
shall be capable of providing all combustion air from the

exterior of the dwelling. The exterior air intake shall not be
located within a garage, attic, basement or crawl space of
the dwelling nor shall the air intake be located at an eleva-
tion higher than the firebox. The exterior air intake shall
be covered with a corrosion-resistant screen of 1/4-inch
(6.4 mm) mesh.

2111.14.4 Clearance. Unlisted combustion air ducts shall
be installed with a minimum 1-inch (25 mm) clearance to
combustibles for all parts of the duct within 5 feet (1524
mm) of the duct outlet.

2111.14.5 Passageway. The combustion air passageway
shall be not less than 6 square inches (3870 mm2) and not
more than 55 square inches (0.035 m2), except that com-
bustion air systems for listed fireplaces or for fireplaces
tested for emissions shall be constructed according to the
fireplace manufacturer’s instructions.

2111.14.6 Outlet. The exterior air outlet is permitted to be
located in the back or sides of the firebox chamber or
within 24 inches (610 mm) of the firebox opening on or
near the floor. The outlet shall be closable and designed to
prevent burning material from dropping into concealed
combustible spaces.

SECTION 2112
MASONRY HEATERS

2112.1 Definition. A masonry heater is a heating appliance
constructed of concrete or solid masonry, hereinafter referred
to as “masonry,” which is designed to absorb and store heat
from a solid fuel fire built in the firebox by routing the
exhaust gases through internal heat exchange channels in
which the flow path downstream of the firebox may include
flow in a horizontal or downward direction before entering
the chimney and which delivers heat by radiation from the
masonry surface of the heater.

2112.2 Installation. Masonry heaters shall be installed in
accordance with this section and comply with one of the fol-
lowing:

1. Masonry heaters shall comply with the requirements of
ASTM E1602.

2. Masonry heaters shall be listed and labeled in accor-
dance with UL 1482 or EN 15250 and installed in
accordance with the manufacturer’s instructions.

2112.3 Footings and foundation. The firebox floor of a
masonry heater shall be a minimum thickness of 4 inches
(102 mm) of noncombustible material and be supported on a
noncombustible footing and foundation in accordance with
Section 2113.2.

2112.4 Seismic reinforcing. In structures assigned to Seismic
Design Category D, E or F, masonry heaters shall be
anchored to the masonry foundation in accordance with Sec-
tion 2113.3. Seismic reinforcing shall not be required within
the body of a masonry heater with a height that is equal to or
less than 3.5 times its body width and where the masonry
chimney serving the heater is not supported by the body of
the heater. Where the masonry chimney shares a common
wall with the facing of the masonry heater, the chimney por-
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tion of the structure shall be reinforced in accordance with
Section 2113.

2112.5 Masonry heater clearance. Combustible materials
shall not be placed within 36 inches (914 mm) or the distance
of the allowed reduction method from the outside surface of a
masonry heater in accordance with NFPA 211, Section 12.6,
and the required space between the heater and combustible
material shall be fully vented to permit the free flow of air
around all heater surfaces.

Exceptions:

1. Where the masonry heater wall thickness is at least 8
inches (203 mm) of solid masonry and the wall
thickness of the heat exchange channels is not less
than 5 inches (127 mm) of solid masonry, combusti-
ble materials shall not be placed within 4 inches
(102 mm) of the outside surface of a masonry heater.
A clearance of not less than 8 inches (203 mm) shall
be provided between the gas-tight capping slab of
the heater and a combustible ceiling.

2. Masonry heaters listed and labeled in accordance
with UL 1482 or EN 15250 and installed in accor-
dance with the manufacturer’s instructions.

SECTION 2113
MASONRY CHIMNEYS

2113.1 General. The construction of masonry chimneys con-
sisting of solid masonry units, hollow masonry units grouted
solid, stone or concrete shall be in accordance with this sec-
tion.

2113.2 Footings and foundations. Footings for masonry
chimneys shall be constructed of concrete or solid masonry
not less than 12 inches (305 mm) thick and shall extend at
least 6 inches (152 mm) beyond the face of the foundation or
support wall on all sides. Footings shall be founded on natural
undisturbed earth or engineered fill below frost depth. In
areas not subjected to freezing, footings shall be not less than
12 inches (305 mm) below finished grade.

2113.3 Seismic reinforcement. In structures assigned to
Seismic Design Category A or B, seismic reinforcement is
not required. In structures assigned to Seismic Design Cate-
gory C or D, masonry chimneys shall be reinforced and
anchored in accordance with Sections 2113.3.1, 2113.3.2 and
2113.4. In structures assigned to Seismic Design Category E
or F, masonry chimneys shall be reinforced in accordance
with the requirements of Sections 2101 through 2108 and
anchored in accordance with Section 2113.4.

2113.3.1 Vertical reinforcement. For chimneys up to 40
inches (1016 mm) wide, four No. 4 continuous vertical
bars anchored in the foundation shall be placed in the con-
crete between wythes of solid masonry or within the cells
of hollow unit masonry and grouted in accordance with
Section 2103.3. Grout shall be prevented from bonding
with the flue liner so that the flue liner is free to move with
thermal expansion. For chimneys greater than 40 inches
(1016 mm) wide, two additional No. 4 vertical bars shall

be provided for each additional 40 inches (1016 mm) in
width or fraction thereof.

2113.3.2 Horizontal reinforcement. Vertical reinforce-
ment shall be placed enclosed within 1/4-inch (6.4 mm)
ties, or other reinforcing of equivalent net cross-sectional
area, spaced not to exceed 18 inches (457 mm) on center
in concrete, or placed in the bed joints of unit masonry, at
not less than every 18 inches (457 mm) of vertical height.
Two such ties shall be provided at each bend in the verti-
cal bars.

2113.4 Seismic anchorage. Masonry chimneys and founda-
tions shall be anchored at each floor, ceiling or roof line more
than 6 feet (1829 mm) above grade with two 3/16-inch by 1-
inch (4.8 mm by 25 mm) straps embedded not less than 12
inches (305 mm) into the chimney. Straps shall be hooked
around the outer bars and extend 6 inches (152 mm) beyond
the bend. Each strap shall be fastened to not less than four
floor joists with two 1/2-inch (12.7 mm) bolts.

Exception: Seismic anchorage is not required for the fol-
lowing:

1. In structures assigned to Seismic Design Category A
or B.

2. Where the masonry fireplace is constructed com-
pletely within the exterior walls.

2113.5 Corbeling. Masonry chimneys shall not be corbeled
more than half of the chimney’s wall thickness from a wall or
foundation, nor shall a chimney be corbeled from a wall or
foundation that is less than 12 inches (305 mm) in thickness
unless it projects equally on each side of the wall, except that
on the second story of a two-story dwelling, corbeling of
chimneys on the exterior of the enclosing walls is permitted
to equal the wall thickness. The projection of a single course
shall not exceed one-half the unit height or one-third of the
unit bed depth, whichever is less.

2113.6 Changes in dimension. The chimney wall or chim-
ney flue lining shall not change in size or shape within 6
inches (152 mm) above or below where the chimney passes
through floor components, ceiling components or roof com-
ponents.

2113.7 Offsets. Where a masonry chimney is constructed
with a fireclay flue liner surrounded by one wythe of
masonry, the maximum offset shall be such that the centerline
of the flue above the offset does not extend beyond the center
of the chimney wall below the offset. Where the chimney off-
set is supported by masonry below the offset in an approved
manner, the maximum offset limitations shall not apply. Each
individual corbeled masonry course of the offset shall not
exceed the projection limitations specified in Section 2113.5.

2113.8 Additional load. Chimneys shall not support loads
other than their own weight unless they are designed and con-
structed to support the additional load. Masonry chimneys are
permitted to be constructed as part of the masonry walls or
concrete walls of the building.

2113.9 Termination. Chimneys shall extend not less than 2
feet (610 mm) higher than any portion of the building within
10 feet (3048 mm), but shall not be less than 3 feet (914 mm)
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above the highest point where the chimney passes through the
roof.

2113.9.1 Chimney caps. Masonry chimneys shall have a
concrete, metal or stone cap, sloped to shed water, a drip
edge and a caulked bond break around any flue liners in
accordance with ASTM C1283.

2113.9.2 Spark arrestors. Where a spark arrestor is
installed on a masonry chimney, the spark arrestor shall
meet all of the following requirements:

1. The net free area of the arrestor shall be not less than
four times the net free area of the outlet of the chim-
ney flue it serves.

2. The arrestor screen shall have heat and corrosion
resistance equivalent to 19-gage galvanized steel or
24-gage stainless steel.

3. Openings shall not permit the passage of spheres
having a diameter greater than 1/2 inch (12.7 mm)
nor block the passage of spheres having a diameter
less than 3/8 inch (9.5 mm).

4. The spark arrestor shall be accessible for cleaning
and the screen or chimney cap shall be removable to
allow for cleaning of the chimney flue.

2113.9.3 Rain caps. Where a masonry or metal rain cap is
installed on a masonry chimney, the net free area under the
cap shall be not less than four times the net free area of the
outlet of the chimney flue it serves.

2113.10 Wall thickness. Masonry chimney walls shall be
constructed of concrete, solid masonry units or hollow
masonry units grouted solid with not less than 4 inches (102
mm) nominal thickness.

2113.10.1 Masonry veneer chimneys. Where masonry is
used as veneer for a framed chimney, through flashing and
weep holes shall be provided as required by Chapter 14.

2113.11 Flue lining (material). Masonry chimneys shall be
lined. The lining material shall be appropriate for the type of
appliance connected, according to the terms of the appliance
listing and the manufacturer’s instructions.

2113.11.1 Residential-type appliances (general). Flue
lining systems shall comply with one of the following:

1. Clay flue lining complying with the requirements of
ASTM C315.

2. Listed chimney lining systems complying with UL
1777.

3. Factory-built chimneys or chimney units listed for
installation within masonry chimneys.

4. Other approved materials that will resist corrosion,
erosion, softening or cracking from flue gases and
condensate at temperatures up to 1,800°F (982°C).

2113.11.1.1 Flue linings for specific appliances. Flue
linings other than those covered in Section 2113.11.1
intended for use with specific appliances shall comply
with Sections 2113.11.1.2 through 2113.11.1.4 and
Sections 2113.11.2 and 2113.11.3.

2113.11.1.2 Gas appliances. Flue lining systems for
gas appliances shall be in accordance with the Interna-
tional Fuel Gas Code.

2113.11.1.3 Pellet fuel-burning appliances. Flue lin-
ing and vent systems for use in masonry chimneys with
pellet fuel-burning appliances shall be limited to flue
lining systems complying with Section 2113.11.1 and
pellet vents listed for installation within masonry chim-
neys (see Section 2113.11.1.5 for marking).

2113.11.1.4 Oil-fired appliances approved for use
with L-vent. Flue lining and vent systems for use in
masonry chimneys with oil-fired appliances approved
for use with Type L vent shall be limited to flue lining
systems complying with Section 2113.11.1 and listed
chimney liners complying with UL 641 (see Section
2113.11.1.5 for marking).

2113.11.1.5 Notice of usage. When a flue is relined
with a material not complying with Section 2113.11.1,
the chimney shall be plainly and permanently identified
by a label attached to a wall, ceiling or other conspicu-
ous location adjacent to where the connector enters the
chimney. The label shall include the following message
or equivalent language: “This chimney is for use only
with (type or category of appliance) that burns (type of
fuel). Do not connect other types of appliances.”

2113.11.2 Concrete and masonry chimneys for
medium-heat appliances.

2113.11.2.1 General. Concrete and masonry chimneys
for medium-heat appliances shall comply with Sections
2113.1 through 2113.5.

2113.11.2.2 Construction. Chimneys for medium-heat
appliances shall be constructed of solid masonry units
or of concrete with walls not less than 8 inches (203
mm) thick, or with stone masonry not less than 12
inches (305 mm) thick.

2113.11.2.3 Lining. Concrete and masonry chimneys
shall be lined with an approved medium-duty refrac-
tory brick not less than 41/2 inches (114 mm) thick laid
on the 41/2-inch bed (114 mm) in an approved medium-
duty refractory mortar. The lining shall start 2 feet (610
mm) or more below the lowest chimney connector
entrance. Chimneys terminating 25 feet (7620 mm) or
less above a chimney connector entrance shall be lined
to the top.

2113.11.2.4 Multiple passageway. Concrete and
masonry chimneys containing more than one passage-
way shall have the liners separated by a minimum 4-
inch-thick (102 mm) concrete or solid masonry wall.

2113.11.2.5 Termination height. Concrete and
masonry chimneys for medium-heat appliances shall
extend not less than 10 feet (3048 mm) higher than any
portion of any building within 25 feet (7620 mm).

2113.11.2.6 Clearance. A minimum clearance of 4
inches (102 mm) shall be provided between the exterior
surfaces of a concrete or masonry chimney for
medium-heat appliances and combustible material.
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2113.11.3 Concrete and masonry chimneys for high-
heat appliances.

2113.11.3.1 General. Concrete and masonry chimneys
for high-heat appliances shall comply with Sections
2113.1 through 2113.5.

2113.11.3.2 Construction. Chimneys for high-heat
appliances shall be constructed with double walls of
solid masonry units or of concrete, each wall to be not
less than 8 inches (203 mm) thick with a minimum air-
space of 2 inches (51 mm) between the walls.

2113.11.3.3 Lining. The inside of the interior wall shall
be lined with an approved high-duty refractory brick,
not less than 41/2 inches (114 mm) thick laid on the 41/2-
inch bed (114 mm) in an approved high-duty refractory
mortar. The lining shall start at the base of the chimney
and extend continuously to the top.

2113.11.3.4 Termination height. Concrete and
masonry chimneys for high-heat appliances shall
extend not less than 20 feet (6096 mm) higher than any
portion of any building within 50 feet (15 240 mm).

2113.11.3.5 Clearance. Concrete and masonry chim-
neys for high-heat appliances shall have approved
clearance from buildings and structures to prevent
overheating combustible materials, permit inspection
and maintenance operations on the chimney and pre-
vent danger of burns to persons.

2113.12 Clay flue lining (installation). Clay flue liners shall
be installed in accordance with ASTM C1283 and extend
from a point not less than 8 inches (203 mm) below the low-
est inlet or, in the case of fireplaces, from the top of the
smoke chamber to a point above the enclosing walls. The lin-
ing shall be carried up vertically, with a maximum slope no
greater than 30 degrees (0.52 rad) from the vertical.

Clay flue liners shall be laid in medium-duty nonwater-
soluble refractory mortar conforming to ASTM C199 with
tight mortar joints left smooth on the inside and installed to
maintain an airspace or insulation not to exceed the thickness
of the flue liner separating the flue liners from the interior
face of the chimney masonry walls. Flue lining shall be sup-
ported on all sides. Only enough mortar shall be placed to
make the joint and hold the liners in position.

2113.13 Additional requirements.

2113.13.1 Listed materials. Listed materials used as flue
linings shall be installed in accordance with the terms of
their listings and the manufacturer’s instructions.

2113.13.2 Space around lining. The space surrounding a
chimney lining system or vent installed within a masonry
chimney shall not be used to vent any other appliance.

Exception: This shall not prevent the installation of a
separate flue lining in accordance with the manufac-
turer’s instructions.

2113.14 Multiple flues. When two or more flues are located
in the same chimney, masonry wythes shall be built between
adjacent flue linings. The masonry wythes shall be at least 4
inches (102 mm) thick and bonded into the walls of the chim-
ney.

Exception: When venting only one appliance, two flues
are permitted to adjoin each other in the same chimney
with only the flue lining separation between them. The
joints of the adjacent flue linings shall be staggered not
less than 4 inches (102 mm).

2113.15 Flue area (appliance). Chimney flues shall not be
smaller in area than the area of the connector from the appli-
ance. Chimney flues connected to more than one appliance
shall be not less than the area of the largest connector plus 50
percent of the areas of additional chimney connectors.

Exceptions:

1. Chimney flues serving oil-fired appliances sized in
accordance with NFPA 31.

2. Chimney flues serving gas-fired appliances sized in
accordance with the International Fuel Gas Code.

2113.16 Flue area (masonry fireplace). Flue sizing for
chimneys serving fireplaces shall be in accordance with Sec-
tion 2113.16.1 or 2113.16.2.

2113.16.1 Minimum area. Round chimney flues shall
have a minimum net cross-sectional area of not less than
1/12 of the fireplace opening. Square chimney flues shall
have a minimum net cross-sectional area of not less than
1/10 of the fireplace opening. Rectangular chimney flues
with an aspect ratio less than 2 to 1 shall have a minimum
net cross-sectional area of not less than 1/10 of the fire-
place opening. Rectangular chimney flues with an aspect
ratio of 2 to 1 or more shall have a minimum net cross-
sectional area of not less than 1/8 of the fireplace opening.

2113.16.2 Determination of minimum area. The mini-
mum net cross-sectional area of the flue shall be deter-
mined in accordance with Figure 2113.16. A flue size
providing not less than the equivalent net cross-sectional
area shall be used. Cross-sectional areas of clay flue lin-
ings are as provided in Tables 2113.16(1) and 2113.16(2)
or as provided by the manufacturer or as measured in the
field. The height of the chimney shall be measured from
the firebox floor to the top of the chimney flue.

2113.17 Inlet. Inlets to masonry chimneys shall enter from
the side. Inlets shall have a thimble of fireclay, rigid refrac-
tory material or metal that will prevent the connector from
pulling out of the inlet or from extending beyond the wall of
the liner.

2113.18 Masonry chimney cleanout openings. Cleanout
openings shall be provided within 6 inches (152 mm) of the
base of each flue within every masonry chimney. The upper
edge of the cleanout shall be located not less than 6 inches
(152 mm) below the lowest chimney inlet opening. The
height of the opening shall be not less than 6 inches (152
mm). The cleanout shall be provided with a noncombustible
cover.

Exception: Chimney flues serving masonry fireplaces,
where cleaning is possible through the fireplace opening.

2113.19 Chimney clearances. Any portion of a masonry
chimney located in the interior of the building or within the
exterior wall of the building shall have a minimum airspace
clearance to combustibles of 2 inches (51 mm). Chimneys
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located entirely outside the exterior walls of the building,
including chimneys that pass through the soffit or cornice,
shall have a minimum airspace clearance of 1 inch (25 mm).
The airspace shall not be filled, except to provide fireblock-
ing in accordance with Section 2113.20.

Exceptions:

1. Masonry chimneys equipped with a chimney lining
system listed and labeled for use in chimneys in
contact with combustibles in accordance with UL
1777, and installed in accordance with the manufac-
turer’s instructions, are permitted to have combusti-
ble material in contact with their exterior surfaces.

2. Where masonry chimneys are constructed as part of
masonry or concrete walls, combustible materials
shall not be in contact with the masonry or concrete
wall less than 12 inches (305 mm) from the inside
surface of the nearest flue lining.

3. Exposed combustible trim and the edges of sheath-
ing materials, such as wood siding, are permitted to
abut the masonry chimney sidewalls, in accordance
with Figure 2113.19, provided such combustible
trim or sheathing is not less than 12 inches (305
mm) from the inside surface of the nearest flue lin-
ing. Combustible material and trim shall not overlap

the corners of the chimney by more than 1 inch (25
mm).

2113.20 Chimney fireblocking. All spaces between chim-
neys and floors and ceilings through which chimneys pass
shall be fireblocked with noncombustible material securely
fastened in place. The fireblocking of spaces between wood
joists, beams or headers shall be self-supporting or be placed
on strips of metal or metal lath laid across the spaces between
combustible material and the chimney.

For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm2.

FIGURE 2113.16
FLUE SIZES FOR MASONRY CHIMNEYS
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TABLE 2113.16(1)
NET CROSS-SECTIONAL AREA OF ROUND FLUE SIZESa

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm2.

a. Flue sizes are based on ASTM C315.

TABLE 2113.16(2)
NET CROSS-SECTIONAL AREA OF SQUARE 

AND RECTANGULAR FLUE SIZES

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm2. 

FLUE SIZE, INSIDE DIAMETER 
(inches)

CROSS-SECTIONAL AREA 
(square inches)

6 28

7 38

8 50

10 78

103/4 90

12 113

15 176

18 254

FLUE SIZE, OUTSIDE NOMINAL 
DIMENSIONS (inches)

CROSS-SECTIONAL AREA 
(square inches)

4.5 × 8.5 23

4.5 × 13 34

8 × 8 42

8.5 × 8.5 49

8 × 12 67

8.5 × 13 76

12 × 12 102

8.5 × 18 101

13 ×13 127

12 × 16 131

13 × 18 173

16 × 16 181

16 × 20 222

18 × 18 233

20 × 20 298

20 × 24 335

24 × 24 431

MASONRY ABUTTING
COMBUSTIBLE SHEATHING
12″ FROM FLUE LINING

1″ CLEARANCE (AIRSPACE)
TO COMBUSTIBLE SHEATHING

FIGURE 2113.19
ILLUSTRATION OF EXCEPTION THREE 

CHIMNEY CLEARANCE PROVISION
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CHAPTER 22

STEEL

User note: Code change proposals to this chapter will be considered by the IBC – Structural Code 
Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page iv.

SECTION 2201
GENERAL

2201.1 Scope. The provisions of this chapter govern the qual-
ity, design, fabrication and erection of steel construction.

SECTION 2202
DEFINITIONS

2202.1 Definitions. The following terms are defined in Chap-
ter 2:

STEEL CONSTRUCTION, COLD-FORMED.

STEEL JOIST.

STEEL ELEMENT, STRUCTURAL.

SECTION 2203
 IDENTIFICATION AND PROTECTION OF 
STEEL FOR STRUCTURAL PURPOSES

2203.1 Identification. Identification of structural steel ele-
ments shall be in accordance with AISC 360. Identification of
cold-formed steel members shall be in accordance with AISI
S100. Identification of cold-formed steel light-frame con-
struction shall also comply with the requirements contained
in AISI S200 or AISI S220, as applicable. Other steel fur-
nished for structural load-carrying purposes shall be properly
identified for conformity to the ordered grade in accordance
with the specified ASTM standard or other specification and
the provisions of this chapter. Steel that is not readily identifi-
able as to grade from marking and test records shall be tested
to determine conformity to such standards.

2203.2 Protection. Painting of structural steel elements shall
be in accordance with AISC 360. Painting of open-web steel
joists and joist girders shall be in accordance with SJI CJ, SJI
JG, SJI K and SJI LH/DLH. Individual structural members
and assembled panels of cold-formed steel construction shall
be protected against corrosion in accordance with the require-
ments contained in AISI S100. Protection of cold-formed
steel light-frame construction shall be in accordance with
AISI S200 or AISI S220, as applicable.

SECTION 2204
CONNECTIONS

2204.1 Welding. The details of design, workmanship and
technique for welding and qualification of welding personnel
shall be in accordance with the specifications listed in Sec-
tions 2205, 2206, 2207, 2208, 2210 and 2211. For special
inspection of welding, see Section 1705.2.

2204.2 Bolting. The design, installation and inspection of
bolts shall be in accordance with the requirements of Sections
2205, 2206, 2207, 2210 and 2211. For special inspection of
the installation of high-strength bolts, see Section 1705.2.

2204.3 Anchor rods. Anchor rods shall be set in accordance
with the approved construction documents. The protrusion of
the threaded ends through the connected material shall fully
engage the threads of the nuts but shall not be greater than the
length of the threads on the bolts.

SECTION 2205
 STRUCTURAL STEEL

2205.1 General. The design, fabrication and erection of
structural steel elements in buildings, structures and portions
thereof shall be in accordance with AISC 360.

2205.2 Seismic design. Where required, the seismic design,
fabrication and erection of buildings, structures and portions
thereof shall be in accordance with Section 2205.2.1 or
2205.2.2, as applicable.

2205.2.1 Structural steel seismic force-resisting sys-
tems. The design, detailing, fabrication and erection of
structural steel seismic force-resisting systems shall be in
accordance with the provisions of Section 2205.2.1.1 or
2205.2.1.2, as applicable.

2205.2.1.1 Seismic Design Category B or C. Struc-
tures assigned to Seismic Design Category B or C shall
be of any construction permitted in Section 2205.
Where a response modification coefficient, R, in accor-
dance with ASCE 7, Table 12.2-1, is used for the
design of structures assigned to Seismic Design Cate-
gory B or C, the structures shall be designed and
detailed in accordance with the requirements of AISC
341.

Exception: The response modification coefficient,
R, designated for “Steel systems not specifically
detailed for seismic resistance, excluding cantilever
column systems” in ASCE 7, Table 12.2-1, shall be
permitted for systems designed and detailed in
accordance with AISC 360, and need not be
designed and detailed in accordance with AISC 341.

2205.2.1.2 Seismic Design Category D, E or F. Struc-
tures assigned to Seismic Design Category D, E or F
shall be designed and detailed in accordance with AISC
341, except as permitted in ASCE 7, Table 15.4-1.

2205.2.2 Structural steel elements. The design, detailing,
fabrication and erection of structural steel elements in
seismic force-resisting systems other than those covered in
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Section 2205.2.1, including struts, collectors, chords and
foundation elements, shall be in accordance with AISC
341 where either of the following applies:

1. The structure is assigned to Seismic Design Cate-
gory D, E or F, except as permitted in ASCE 7,
Table 15.4-1.

2. A response modification coefficient, R, greater
than 3 in accordance with ASCE 7, Table 12.2-1,
is used for the design of the structure assigned to
Seismic Design Category B or C.

SECTION 2206
 COMPOSITE STRUCTURAL STEEL AND 

CONCRETE STRUCTURES

2206.1 General. Systems of structural steel elements acting
compositely with reinforced concrete shall be designed in
accordance with AISC 360 and ACI 318, excluding ACI 318
Chapter 14.

2206.2 Seismic design. Where required, the seismic design,
fabrication and erection of composite steel and concrete sys-
tems shall be in accordance with Section 2206.2.1.

2206.2.1 Seismic requirements for composite structural
steel and concrete construction. Where a response modi-
fication coefficient, R, in accordance with ASCE 7, Table
12.2-1, is used for the design of systems of structural steel
acting compositely with reinforced concrete, the structures
shall be designed and detailed in accordance with the
requirements of AISC 341.

SECTION 2207
 STEEL JOISTS

2207.1 General. The design, manufacture and use of open-
web steel joists and joist girders shall be in accordance with
one of the following Steel Joist Institute (SJI) specifications:

1. SJI CJ

2. SJI K

3. SJI LH/DLH

4. SJI JG

2207.1.1 Seismic design. Where required, the seismic
design of buildings shall be in accordance with the addi-
tional provisions of Section 2205.2 or 2211.6.

2207.2 Design. The registered design professional shall indi-
cate on the construction documents the steel joist and steel
joist girder designations from the specifications listed in Sec-
tion 2207.1; and shall indicate the requirements for joist and
joist girder design, layout, end supports, anchorage, bridging
design that differs from the SJI specifications listed in Sec-
tion 2207.1, bridging termination connections and bearing
connection design to resist uplift and lateral loads. These doc-
uments shall indicate special requirements as follows:

1. Special loads including:

1.1. Concentrated loads.

1.2. Nonuniform loads.

1.3. Net uplift loads.

1.4. Axial loads.

1.5. End moments.

1.6. Connection forces.

2. Special considerations including:

2.1. Profiles for joist and joist girder configurations
that differ from those defined by the SJI specifi-
cations listed in Section 2207.1.

2.2. Oversized or other nonstandard web openings.

2.3. Extended ends.

3. Live and total load deflection criteria for joists and joist
girder configurations that differ from those defined by
the SJI specifications listed in Section 2207.1.

2207.3 Calculations. The steel joist and joist girder manufac-
turer shall design the steel joists and steel joist girders in
accordance with the SJI specifications listed in Section
2207.1 to support the load requirements of Section 2207.2.
The registered design professional shall be permitted to
require submission of the steel joist and joist girder calcula-
tions as prepared by a registered design professional respon-
sible for the product design. Where requested by the
registered design professional, the steel joist manufacturer
shall submit design calculations with a cover letter bearing
the seal and signature of the joist manufacturer’s registered
design professional. In addition to the design calculations
submitted under seal and signature, the following shall be
included:

1. Bridging design that differs from the SJI specifications
listed in Section 2207.1, such as cantilevered condi-
tions and net uplift.

2. Connection design for:

2.1. Connections that differ from the SJI specifica-
tions listed in Section 2207.1, such as flush-
framed or framed connections.

2.2. Field splices.

2.3. Joist headers.

2207.4 Steel joist drawings. Steel joist placement plans shall
be provided to show the steel joist products as specified on
the approved construction documents and are to be utilized
for field installation in accordance with specific project
requirements as stated in Section 2207.2. Steel joist place-
ment plans shall include, at a minimum, the following:

1. Listing of applicable loads as stated in Section 2207.2
and used in the design of the steel joists and joist gird-
ers as specified in the approved construction docu-
ments.

2. Profiles for joist and joist girder configurations that dif-
fer from those defined by the SJI specifications listed in
Section 2207.1.

3. Connection requirements for:

3.1. Joist supports.

3.2. Joist girder supports.

3.3. Field splices.
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3.4. Bridging attachments.

4. Live and total load deflection criteria for joists and joist
girder configurations that differ from those defined by
the SJI specifications listed in Section 2207.1.

5. Size, location and connections for bridging.

6. Joist headers.

Steel joist placement plans do not require the seal and sig-
nature of the joist manufacturer’s registered design profes-
sional.

2207.5 Certification. At completion of manufacture, the steel
joist manufacturer shall submit a certificate of compliance to
the owner or the owner’s authorized agent for submittal to the
building official as specified in Section 1704.5 stating that
work was performed in accordance with approved construc-
tion documents and with SJI specifications listed in Section
2207.1.

SECTION 2208
STEEL CABLE STRUCTURES

2208.1 General. The design, fabrication and erection includ-
ing related connections, and protective coatings of steel cables
for buildings shall be in accordance with ASCE 19.

2208.2 Seismic requirements for steel cable. The design
strength of steel cables shall be determined by the provisions
of ASCE 19 except as modified by these provisions.

1. A load factor of 1.1 shall be applied to the prestress
force included in T3 and T4 as defined in Section 3.12.

2. In Section 3.2.1, Item (c) shall be replaced with “1.5 T3”
and Item (d) shall be replaced with “1.5 T4.”

SECTION 2209
 STEEL STORAGE RACKS

2209.1 Storage racks. The design, testing and utilization of
storage racks made of cold-formed or hot-rolled steel struc-
tural members shall be in accordance with RMI/ANSI MH
16.1. Where required by ASCE 7, the seismic design of stor-
age racks shall be in accordance with Section 15.5.3 of ASCE
7.

SECTION 2210
COLD-FORMED STEEL

2210.1 General. The design of cold-formed carbon and low-
alloy steel structural members shall be in accordance with
AISI S100. The design of cold-formed stainless-steel struc-
tural members shall be in accordance with ASCE 8. Cold-
formed steel light-frame construction shall also comply with
Section 2211. Where required, the seismic design of cold-
formed steel structures shall be in accordance with the addi-
tional provisions of Section 2210.2.

2210.1.1 Steel decks. The design and construction of cold-
formed steel decks shall be in accordance with this section.

2210.1.1.1 Noncomposite steel floor decks. Noncom-
posite steel floor decks shall be permitted to be designed
and constructed in accordance with ANSI/SDI-NC1.0.

2210.1.1.2 Steel roof deck. Steel roof decks shall be
permitted to be designed and constructed in accordance
with ANSI/SDI-RD1.0.

2210.1.1.3 Composite slabs on steel decks. Composite
slabs of concrete and steel deck shall be permitted to be
designed and constructed in accordance with SDI-C.

2210.2 Seismic requirements for cold-formed steel struc-
tures. Where a response modification coefficient, R, in accor-
dance with ASCE 7, Table 12.2-1, is used for the design of
cold-formed steel structures, the structures shall be designed
and detailed in accordance with the requirements of AISI
S100, ASCE 8, or, for cold-formed steel special-bolted
moment frames, AISI S110.

SECTION 2211
COLD-FORMED STEEL 

LIGHT-FRAME CONSTRUCTION

2211.1 General. The design and installation of structural and
nonstructural members utilized in cold-formed steel light-
frame construction where the specified minimum base steel
thickness is not greater than 0.1180 inches (2.997 mm) shall
be in accordance with AISI S200 and Sections 2211.2 through
2211.7, or AISI S220, as applicable.

2211.2 Header design. Headers, including box and back-to-
back headers, and double and single L-headers shall be
designed in accordance with AISI S212 or AISI S100.

2211.3 Truss design. Cold-formed steel trusses shall be
designed in accordance with AISI S214, Sections 2211.3.1
through 2211.3.4 and accepted engineering practice.

2211.3.1 Truss design drawings. The truss design draw-
ings shall conform to the requirements of Section B2.3 of
AISI S214 and shall be provided with the shipment of
trusses delivered to the job site. The truss design drawings
shall include the details of permanent individual truss
member restraint/bracing in accordance with Section B6(a)
or B 6(c) of AISI S214 where these methods are utilized to
provide restraint/bracing.

2211.3.2 Deferred submittals. AISI S214 Section B4.2
shall be deleted.

2211.3.3 Trusses spanning 60 feet or greater. The owner
or the owner’s authorized agent shall contract with a regis-
tered design professional for the design of the temporary
installation restraint/bracing and the permanent individual
truss member restraint/bracing for trusses with clear spans
60 feet (18 288 mm) or greater. Special inspection of
trusses over 60 feet (18 288 mm) in length shall be in
accordance with Section 1705.2.

2211.3.4 Truss quality assurance. Trusses not part of a
manufacturing process that provides requirements for qual-
ity control done under the supervision of a third-party qual-
ity control agency, shall be manufactured in compliance
with Sections 1704.2.5 and 1705.2, as applicable.
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2211.4 Structural wall stud design. Structural wall studs
shall be designed in accordance with either AISI S211 or
AISI S100.

2211.5 Floor and roof system design. Framing for floor and
roof systems in buildings shall be designed in accordance
with either AISI S210 or AISI S100.

2211.6 Lateral design. Light-frame shear walls, diagonal
strap bracing that is part of a structural wall and diaphragms
used to resist wind, seismic and other in-plane lateral loads
shall be designed in accordance with AISI S213.

2211.7 Prescriptive framing. Detached one- and two-family
dwellings and townhouses, less than or equal to three stories
above grade plane, shall be permitted to be constructed in
accordance with AISI S230 subject to the limitations therein. 
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