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FIGURE R611.7(2)
REINFORCEMENT OF OPERNINGS

For SI: 1 inch = 25.4 mm.
NOTE: Section cut through flat wall.

FIGURE R611.7(3)
ICF LINTELS FOR FLAT AND SCREEN-GRID WALLS
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For SI: 1 inch = 25.4 mm.
NOTE: Section cut through vertical core of a waffle-grid lintel.

FIGURE R611.7(4)
SINGLE FORM HEIGHT WAFFLE-GRID LINTEL

For SI: 1 inch = 25.4 mm.
NOTE: Section cut through vertical core of a waffle-grid lintel.

FIGURE R611.7(5)
DOUBLE FORM HEIGHT WAFFLE-GRID LINTEL



R611.8.2 Ledger bearing. Wood ledger boards supporting
bearing ends of joists or trusses shall be anchored to flat ICF
walls with minimum thickness of 5.5 inches (140 mm) and
to waffle- or screen-grid ICF walls with minimum nominal
thickness of 6 inches (152 mm) in accordance with Figure
R611.8(2), R611.8(3), R611.8(4) or R611.8(5) and Table
R611.8(1). Wood ledger boards supporting bearing ends of
joists or trusses shall be anchored to flat ICF walls with min-
imum thickness of 3.5 inches (140 mm) in accordance with
Figure R611.8(5) and Table R611.8(1). The ledger shall be
a minimum 2 by 8, No. 2 Southern Yellow Pine or No. 2
Douglas Fir. Ledgers anchored to nonload-bearing walls to
support floor or roof sheathing shall be attached with 1/2 inch
(12.7 mm) diameter or headed anchor bolts spaced a maxi-

mum of 6 feet (1829 mm) on center. Anchor bolts shall be
embedded a minimum of 4 inches (102 mm) into the con-
crete measured from the inside face of the insulating form.
For insulating forms with a face shell thickness of 1.5 inches
(38 mm) or less, the hole in the form shall be a minimum of 4
inches (102 mm) in diameter. For insulating forms with a
face shell thicker than 1.5 inches (38 mm), the diameter of
the hole in the form shall be increased by 1 inch (25 mm) for
each 1/2 inch (13 mm) of additional insulating form face
shell thickness. The ledger board shall be in direct contact
with the concrete at each bolt location.

R611.8.2.1 Ledger bearing requirements for Seismic
Design Categories C, D0, D1 and D2. Additional anchor-
age mechanisms connecting the wall to the floor system
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FIGURE R611.7(7)
DOUBLE FORM HEIGHT SCREEN-GRID LINTEL

FIGURE R611.7(6)
SINGLE FORM HEIGHT SCREEN-GRID LINTEL



shall be installed at a maximum spacing of 6 feet (1829
mm) on center for townhouses in Seismic Design Category
C and 4 feet (1220 mm) on center for all buildings in Seis-
mic Design Categories D0, D1 and D2. The additional
anchorage mechanisms shall be attached to the ICF wall
reinforcement and joist rafters or blocking in accordance
with Figures R611.8(1) through R611.8(7). The additional
anchorage shall be installed through an oversized hole in
the ledger board that is 1/2 inch (13 mm) larger than the
anchorage mechanism diameter to prevent combined ten-
sion and shear in the mechanism. The blocking shall be
attached to floor or roof sheathing in accordance with edge
fastener spacing. Such additional anchorage shall not be
accomplished by the use of toe nails or nails subject to with-
drawal nor shall such anchorage mechanisms induce ten-
sion stresses perpendicular to grain in ledgers or nailers.
The capacity of such anchors shall result in connections
capable of resisting the design values listed in Table
R611.8(2).The diaphragm sheathing fasteners applied
directly to a ledger shall not be considered effective in pro-
viding the additional anchorage required by this section.

Where the additional anchorage mechanisms consist of
threaded rods with hex nuts or headed bolts complying
with ASTM A 307, Grade A or ASTM F 1554, Grade 36,
the design tensile strengths shown in Table R611.9 shall
be equal to or greater than the product of the design values
listed in Table R611.8(2) and the spacing of the bolts in
feet (mm). Anchor bolts shall be embedded as indicated in
Table R611.9. Bolts with hooks shall not be used.

R611.8.3 Floor and roof diaphragm construction. Floor
and roof diaphragms shall be constructed of wood structural
panel sheathing attached to wood framing in accordance with
Table R602.3(1) or Table R602.3(2) or to cold-formed steel
floor framing in accordance with Table R505.3.1(2) or to
cold-formed steel roof framing in accordance with Table
R804.3.

R611.8.3.1 Floor and roof diaphragm construction
requirements in Seismic Design Categories D0, D1 and
D2. The requirements of this section shall apply in addi-

tion to those required by Section R611.8.3. Edge spacing
of fasteners in floor and roof sheathing shall be 4 inches
(102 mm) on center for Seismic Design Category D0 or D1

and 3 inches (76 mm) on center for Seismic Design Cate-
gory D2. In Seismic Design Categories D0, D1 and D2, all
sheathing edges shall be attached to framing or blocking.
Minimum sheathing fastener size shall be 0.113 inch (3
mm) diameter with a minimum penetration of 13/8-inches
(35 mm) into framing members supporting the sheathing.
Minimum wood structural panel thickness shall be 7/16

inch (11 mm) for roof sheathing and 23/32 inch (18 mm) for
floor sheathing. Vertical offsets in floor framing shall not
be permitted.

R611.9 ICF wall to top sill plate (roof) connections. Wood
sill plates attaching roof framing to ICF walls shall be anchored
with minimum 1/2 inch (13 mm) diameter anchor bolt embed-
ded a minimum of 7 inches (178 mm) and placed at 6 feet (1829
mm) on center in accordance with Figure R611.9. Anchor bolts
shall be located in the cores of waffle-grid and screen-grid ICF
walls. Roof assemblies subject to wind uplift pressure of 20
pounds per square foot (1.44 kPa) or greater as established in
Table R301.2(2) shall have rafter or truss ties provided in
accordance with Table R802.11.

R611.9.1 ICF wall to top sill plate (roof) connections for
Seismic Design Categories C, D0, D1 and D2. The require-
ments of this section shall apply in addition to those required
by Section R611.9. The top of an ICF wall at a gable shall be
attached to an attic floor in accordance with Section
R611.8.1.1. For townhouses in Seismic Design Category C,
attic floor diaphragms shall be constructed of structural wood
sheathing panels attached to wood framing in accordance
with Table R602.3(1) or Table R602.3(2). Edge spacing of
fasteners in attic floor sheathing shall be 4 inches (102 mm)
on center for Seismic Design Category D0 or D1 and 3 inches
(76 mm) on center for Seismic Design Category D2. In Seis-
mic Design Categories D0, D1 and D2, all sheathing edges
shall be attached to framing or blocking. Minimum sheathing
fastener size shall be 0.113 inch (2.8 mm) diameter with a
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FIGURE R611.7.1.4
LAP SPLICES
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FIGURE R611.7.4
MINIMUM SOLID WALL LENGTH



minimum penetration of 13/8 inches (35 mm) into framing
members supporting the sheathing. Minimum wood struc-
tural panel thickness shall be 7/16 inch (11 mm) for the attic
floor sheathing. Where hipped roof construction is used, the
use of a structural attic floor is not required.

For townhouses in Seismic Design Category C, wood sill
plates attached to ICF walls shall be anchored with ASTM A
307, Grade A, 3/8-inch (10 mm) diameter anchor bolts
embedded a minimum of 7 inches (178 mm) and placed at a
maximum spacing of 36 inches (914 mm) on center. For all
buildings in Seismic Design Category D0 or D1, wood sill
plates attached to ICF walls shall be anchored with ASTM A
307, Grade A, 3/8-inch (10 mm) diameter anchor bolts
embedded a minimum of 7 inches (178 mm) and placed at a
maximum spacing of 16 inches (406 mm) on center. For all
buildings in Seismic Design Category D2, wood sill plates
attached to ICF walls shall be anchored with ASTM A 307,
Grade A, 3/8-inch (10 mm) diameter anchor bolts embedded
a minimum of 7 inches (178 mm) and placed at a maximum
spacing of 16 inches (406 mm) on center.

For townhouses in Seismic Design Category C, each
floor joist shall be attached to the sill plate with an 18-gage
[(0.0478 in.) (1.2 mm)] angle bracket using 3 - 8d common
nails per leg in accordance with Figure R611.8(1). For all

buildings in Seismic Design Category D0 or D1, each floor
joist shall be attached to the sill plate with an 18-gage
[(0.0478 in.) (1.2 mm)] angle bracket using 4 - 8d common
nails per leg in accordance with Figure R611.8(1). For all
buildings in Seismic Design Category D2, each floor joist
shall be attached to the sill plate with an 18-gage [(0.0478
in.) (1.2 mm)] angle bracket using 6-8d common nails per
leg in accordance with Figure R611.8(1).

Where hipped roof construction is used without an attic
floor, the following shall apply. For townhouses in Seismic
Design Category C, each rafter shall be attached to the sill
plate with an 18-gage [(0.0478 in.) (1.2 mm)] angle bracket
using 3 - 8d common nails per leg in accordance with Figure
R611.9. For all buildings in Seismic Design Category D0 or
D1, each rafter shall be attached to the sill plate with an
18-gage [(0.0478 in.) (1.2 mm)] angle bracket using 4 - 8d
common nails per leg in accordance with Figure R611.9.
For all buildings in Seismic Design Category D2, each rafter
shall be attached to the sill plate with an 18-gage [(0.0478
in.) (1.2 mm)] angle bracket using 6-8d common nails per
leg in accordance with Figure R611.9.
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TABLE R611.8(1)
FLOOR LEDGER-ICF WALL CONNECTION (SIDE-BEARING CONNECTION) REQUIREMENTSa, b, c

MAXIMUM FLOOR CLEAR SPANd

(feet)

MAXIMUM ANCHOR BOLT SPACINGe (inches)

Staggered
1/2-inch-diameter

anchor bolts

Staggered
5/8-inch-diameter

anchor bolts

Two
1/2-inch-diameter

anchor boltsf

Two
5/8-inch-diameter

anchor boltsf

8 18 20 36 40

10 16 18 32 36

12 14 18 28 36

14 12 16 24 32

16 10 14 20 28

18 9 13 18 26

20 8 11 16 22

22 7 10 14 20

24 7 9 14 18

26 6 9 12 18

28 6 8 12 16

30 5 8 10 16

32 5 7 10 14

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. Minimum ledger board nominal depth shall be 8 inches. The thickness of the ledger board shall be a minimum of 2 inches. Thickness of ledger board is in nominal

lumber dimensions. Ledger board shall be minimum No. 2 Grade.
b. Minimum edge distance shall be 2 inches for 1/2-inch-diameter anchor bolts and 2.5 inches for 5/8-inch-diameter anchor bolts.
c. Interpolation is permitted between floor spans.
d. Floor span corresponds to the clear span of the floor structure (i.e., joists or trusses) spanning between load-bearing walls or beams.
e. Anchor bolts shall extend through the ledger to the center of the flat ICF wall thickness or the center of the horizontal or vertical core thickness of the waffle-grid or

screen-grid ICF wall system.
f. Minimum vertical distance between bolts shall be 1.5 inches for 1/2-inch-diameter anchor bolts and 2 inches for 5/8-inch-diameter anchor bolts.
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TABLE R611.8(2)
DESIGN VALUES (PLF) FOR FLOOR JOIST-TO-WALL ANCHORS REQUIRED FOR TOWNHOUSES

IN SEISMIC DESIGN CATEGORY C AND ALL BUILDINGS IN SEISMIC DESIGN CATEGORIES D0, D1 AND D2
a, b

WALL TYPE

SEISMIC DESIGN CATEGORY

C D0 or D1 D2

Flat 3.5 193 NP NP

Flat 5.5 303 502 708

Flat 7.5 413 685 965

Flat 9.5 523 867 1,223

Waffle 6 246 409 577

Waffle 8 334 555 782

Screen 6 233 387 546

For SI: 1pound per linear foot = 1.488 kg/m.
NP = Not Permitted
a. Table values are based on IBC Equation 16–64 using a tributary wall height of 11 feet. Table values shall be permitted to be reduced for tributary wall heights less

than 11 feet by multiplying the table values by X/11, where X is the tributary wall height.
b. Values may be reduced by 30 percent when used for ASD.

FIGURE R611.8(1)
SECTION CUT THROUGH FLAT WALL OR VERTICAL CORE

OF WAFFLE- OR SCREEN-GRID WALL
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For SI: 1 inch = 25.4 mm.
NOTE: Section cut through flat wall or vertical core of a waffle- or screen-grid wall.

FIGURE R611.8(2)
FLOOR LEDGER—ICF WALL CONNECTION (SIDE-BEARING CONNECTION)

For SI: 1 inch = 25.4 mm.
NOTE: Section cut through flat wall or vertical core of a waffle- or screen-grid wall.

FIGURE R611.8(3)
FLOOR LEDGER—ICF WALL CONNECTION (LEDGE-BEARING CONNECTION)
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For SI: 1 inch = 25.4 mm.
NOTE:  Section cut through flat wall.

FIGURE R611.8(4)
WOOD FLOOR LEDGER—ICF WALL SYSTEM CONNECTION

(THROUGH-BOLT SIDE-BEARING CONNECTION)

For SI: 1 inch = 25.4 mm.
NOTE:  Section cut through flat wall.

FIGURE R611.8(5)
FLOOR LEDGER—ICF WALL CONNECTION
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FIGURE R611.8(6)
ANCHORAGE REQUIREMENTS FOR TOP BEARING WALLS FOR TOWNHOUSES IN SEISMIC DESIGN CATEGORY C

AND ALL BUILDINGS IN SEISMIC DESIGN CATEGORIES D0, D1, AND D2 FOR FLOOR FRAMING PARALLEL TO WALL

FIGURE R611.8(7)
ANCHORAGE REQUIREMENTS FOR LEDGER BEARING WALLS FOR TOWNHOUSES IN SEISMIC DESIGN CATEGORY C AND ALL

BUILDINGS IN SEISMIC DESIGN CATEGORIES D0, D1 AND D2 FOR FLOOR FRAMING PARALLEL TO WALL



SECTION R612
CONVENTIONALLY FORMED CONCRETE WALL

CONSTRUCTION

R612.1 General. Conventionally formed concrete walls with
flat surfaces shall be designed and constructed in accordance
with the provisions of Section R611 for Flat ICF walls or in
accordance with the provisions of ACI 318.

SECTION R613
EXTERIOR WINDOWS AND GLASS DOORS

R613.1 General. This section prescribes performance and
construction requirements for exterior window systems
installed in wall systems. Windows shall be installed and
flashed in accordance with the manufacturer’s written installa-
tion instructions. Written installation instructions shall be pro-
vided by the manufacturer for each window.

R613.2 Window sills. In dwelling units, where the opening of
an operable window is located more than 72 inches (1829 mm)
above the finished grade or surface below, the lowest part of the

clear opening of the window shall be a minimum of 24 inches
(610 mm) above the finished floor of the room in which the
window is located. Glazing between the floor and 24 inches
(610 mm) shall be fixed or have openings through which a
4-inch-diameter (102 mm) sphere cannot pass.

Exceptions:

1. Windows whose openings will not allow a
4-inch-diameter (102 mm) sphere to pass through the
opening when the opening is in its largest opened
position.

2. Openings that are provided with window guards that
comply with ASTM F 2006 or F 2090.

R613.3 Performance. Exterior windows and doors shall be
designed to resist the design wind loads specified in Table
R301.2(2) adjusted for height and exposure per Table
R301.2(3).

R613.4 Testing and labeling. Exterior windows and sliding
doors shall be tested by an approved independent laboratory, and
bear a label identifying manufacturer, performance characteris-
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TABLE R611.9
DESIGN TENSILE STRENGTH OF HEADED BOLTS CAST IN CONCRETEa

DIAMETER OF BOLT
(inches)

MINIMUM EMBEDMENT DEPTH
(inches)

DESIGN TENSILE STRENGTHb

(pounds)

1/4 2 1040
3/8 with washerc 23/4

d 2540
1/2 with washerc 4d 4630

For SI: 1 pound per square inch = 6.895 kPa.
a. Applicable to concrete of all strengths. See Notes (c) and (d).
b. Values are based on ASTM F 1554, Grade 36 bolts. Where ASTM A 307, Grade A headed bolts are used, the strength shall be increased by 1.034.
c. A hardened washer shall be installed at the nut embedded in the concrete or head of the bolt to increase the bearing area. The washer is not required where the con-

crete strength is 4000 psi or more.
d. Embedment depth shall be permitted to be reduced 1/4-inch where 4000 psi concrete is used.

NOTE: Section cut through flat wall or vertical core of a waffle- or screen-grid wall.

FIGURE R611.9
ROOF SILL PLATE—ICF WALL CONNECTION




