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g arth Friendly Building Materials, LLC

“Build smarter, build faster, build for tomoerrow™”

Imagine building your next project with a block that is earthquake resistant, fire
resistant, has thermal properties that can save owners and occupants up to 50% on their
energy bills; yet is made using recycled materials!

Welcome to EF Block™ and Earth Friendly Building Materials, LLC! EF Block™
is an insulated concrete form made out of recycled EPS (Styrofoam), plastic water bottles,
shredded grocery bags, and bonders which helps contractors build more quickly and
efficiently with less materials and waste. Its design flexibility allows Architects to achieve
better balance and creative design with EF Block™ while increasing the energy efficiency
elements that they and their clients desire. EF Block™ also provides excellent sound
barriers as well resisting mold and pests like rodents, termites, and other insects.
Technological innovations like this create a win-win environment for customers,
designers, contractors, and the environment. It’s an exciting place to be!

Earth Friendly Building Materials, LLC, is proud to offer EF Block™ to our
customers. We specialize in total support for all projects to include: design and
engineering, materials estimation and procurement, on-site construction, sub-contracting,
quality control, post-construction consulting, and training.

If you’re a serious investor, Earth Friendly Building Materials, LLC will also sell
you an EF Block™ manufacturing plant! Regional plants are needed to keep up with the
demand for this dynamic building material! Please contact us if you would like more
information.

We’re here to make your project a success!
(You may also visit www.EFBM.com/products.html for more information)

Kind Regards,
Gl IY

Daniel M. Chouinard

Earth Friendly Building Materials, LLC "

Cell: 602-541-0791 ™ e &

Office: 480-830-5393 Wiad ST I
rizona State University
E-Mail: Danl@EFBM.com and

www.EFBM.com Mesa Community College
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Technical and Engineering Supports
Thang Le, P.E., S.E.

Structural Engnieer
Registered as Professional Engineer in 20
States
Phone: 626-731-1539
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SECTION R611
INSULATING CONCRETE FORM
WALL CONSTRUCTION

R611.1 General, Insulating Concrete Form (IFC) walls shall be
designed and constructed in accordance with the provisions of this
section or in accordance with the provisions of ACI 318. When
ACI 318 or the provisions of this section are used to design
insulating concrete form walls, project drawings, typical details and
specifications are not required to bear the seal of the architect or
engineer responsible for design, unless otherwise required by the
state law of the jurisdiction having authority.

R611.2 Applicability limits. The provisions of this section shall
apply to the construction of insulating concrete form walls for

buildings not greater than 60 feet (18 288 mm) in plan dimensions,

and floors not greater than 32 feet (9754 mm) or roofs not greater
than 40 feet (12 192 mm) in clear span. Buildings shall not exceed
two stories in height above-grade. ICF walls shall comply with the
requirements in Table R611.2. Walls constructed in accordance
with the provisions of this section shall be limited to buildings
subjected to a maximum design wind speed of 150 miles per hour
(67 m/s), and Seismic Design Categories A, B, C, D, Dy, and D,.
The provisions of this section shall not apply to the construction of
ICF walls for buildings or portions of buildings considered irregular
as defined in Section R301.2.2.2.2.

For townhousesr?n Seismic Design Category C and all
buildings in Seismic Design Category Dy, Dy, and D,, the
provisions of this section shall apply only to buildings meeting the
following requirements.

1. Rectangular buildings with a maximum building aspect
ration of 2:1. The building aspect ratio shall be determined
by dividing the longest dimension of the building by the
shortest dimension of the building.

2. Walls are aligned vertically with the walls below.

R611.5 Screen-grid insulating concrete form wall systems.
Screen-grid ICF wall systems shall comply with Figure R611.5
and shall have reinforcement in accordance with Tables R611.3(1)
and R611.5 and Section R611.7. The minimum core dimensions
shall comply with Table R611.2.

R611.6 Material. Insulating concrete form wall materials shall
comply with this section.
R611.6.1 Concrete material. Ready-mixed concrete for
insulating concrete form walls shall be in accordance
with Section R402.2. Maximum slump shall not be
greater than 6 inches (152 mm) as determined in
accordance with ASTM C 143. Maximum aggregate size
shall not be larger than % inch (19mm).
_Exception: Concrete mixes conforming to the
ICF manufacturer’s recommendations.
- In Seismic Design Categories Dy, Dy, and D,
the minimum concrete compressive strength
shall be 3,000 psi (20.5MPa).

R611.6.2 Reinforcing steel. Reinforcing steel shall meet the
requirements of ASTM A 615, A 706, or A996. Except in Seismic
Design Categories Do, Dy, and D,, the minimum yield strength of
reinforcing steel shall be 40,000 psi (Grade 40) (276 MPa). In
Seismic Design Categories Dy, D, and D;, reinforcing steel shall
meet the requirements of ASTM A 706 or low-alloy steel with a
minimum yield strength of 60,000 psi (Grade 60) (414 MPa).

TABLE R611.2
REQUIREMENTS FOR ICF WALLS"
MINIMUM
MINIMUM WIDTH THICKNESS OF MAXIMUM SPACING | MAXIMUM SPACING MINIMUM WEB
WALL TYPE AND | MAXIMUM WALL OF VERTICAL VERTICAL CORE OF VERTICAL OF HORIZONTAL THICKNESS
NOMINAL SIZE WEIGHT (puf)‘ CORE (Inchos)' (Inchaa)' 'CORES (inches) CORES (inches) (inches)
6” Screen-Grid 53 5.5 5.5 12 12 N/A

For SI: 1 inch = 25.4mm; 1 pound per cubic foot = 16.018 kg/m’; 1 pound per square foot = 0.0479 kPa.
a. For width “W”, thickness “T”, spacing, and web thickness, refer to Figures R611.4 and R611.5.

b. N/A indicated not applicable.

c. Wall weight is based on a unit weight of concrete of 150 pef. The tabulated values do not include any allowances for interior and

exterior finishes.

d. For all buildings in Seismic Design Category A or B, and detaches one- and two-family dwellings in Seismic Design Category C
the actual wall thickness in permitted to be up to 1 inch thicker than shown and the maximum wall weight to be 56 psf.
Construction requirements and other limitations within Section R611 for 3.5-inch flat ICF walls shall apply. Interpolation between
provisions for 3.5-inch and 5.5-inch flat ICF walls in not permitted.
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TABLE R611.5

WALL CONSTRUCTION

MINIMUM VERTICAL WALL REINFORCEMENT FOR SCREEN-GRID ICF ABOVE-GRADE WALLS™"™*

DESIGN WIND PRESSURE

MAXIMUM UNSUPPORTED

MINIMUM VERTICAL REINFORCEMENT®®

[TABLE R611.3(1)) WALL HEIGHT Nonload-Bearing Wall or Supporting Light-Framed Supporting ICF Second
(psh (feet) Supporting Root Second Story and Roof Story and Roof
o 8 ) _ #@48 Ha@48 #4@48
20 . E— H4@48 HA@48 #4@48
N (S | S #4@48 . @48 HI@48 o

8 . #4@48 #4@48 #4@48

30 . 9 #4@48 #4@48 #a@48

10 #4@36; #5@48 4 @48 #4@48

L. I (O, .. . S PSS, .. .. . . mes

40 9 #4@I64S@I8 | #@36#5@ds | @48
0 #4@24; #5@48 | @24 #5@48 | #4@24; #5048

. | 8 #4@36; #5@48 ‘.#4@36'. #5@48 H4@48
50 9| me#se48” H@24; 45@48 #4@24; #5@48
_ 3 10 Design Required Design Required Design Required

8 _ #4@24; #5@48 #4@24; #5@48 #4@36; #5@48
60 9 H4@24; #5@36 #4@24; #5@36 #4@24; #5@36
10 Design Required _ Design Required Design Required
"% 8 PI@2 #5@36 | #@24;#5@36 #4@24; #5@36
70 B 9 Design Required Design Required Design Required
. 10 Design Required Design Required Design Required
8 @12 #5@36  #4@24; #5@36  #4@24; #5@36
080 | M\ 9 B Design Required Design Required Design Required
10 Design Required Design Required Design Required
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | mile per hour = 0.447 mv/s; | pound per squarc inch = 6.895 kPa.

a. This table is based on reinforcing bars with a minimum yield strength of 40,000 psi and concrete with a minimum specified compressive strength of 2,500 psi. For
Seismic Design Categories Dy, Dy and D, reinforcing bars shall have 2 minimum yield strength of 60,000 psi. See Section R611.6.2.

b. Deflection criterion is £/240, where £ is the height of the wall story in inches.

¢. Interpolation shall not be permitted.

d. Increasing reinforcement spacing by 12 inches shall be permitted when reinforcing steel with a minimum yield strength of 60,000 psi is used. Reinforcement shall
not be less than one #4 bar at 48 inches on center.

e. See Section R611.7.1.2 for limitations on maximum spacing of vertical reinforcement in Seismic Design Categories C, Dy, Dy and D,

For SI: | inch = 25.4 mm,

VoIS

FIGURE R611.5

SCREEN--GRID IFC WALL SYSTEM

SCREEN-GRID IFC WALL SYSTEM
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WALL CONSTRUCTION

'\ TABLER6115
MINIMUM VERTICAL WALL REINFORCEMENT FOR SCREEN-GRID ICF ABOVE-GRADE WALLS">¢
DESIGN WIND PRESSURE | MAXIMUM UNSUPPORTED MRRMUN VERTIONL RESNFORCENENT™
[TABLE R611.3(1)] WALL HEIGHT Nonload-Bearing Wall or Supporting Light-Framed Supporting ICF Second
(psf) (feety Supporting Roof Second Story and Roof Story and Roof
. @48 #4@48 #4@48
20 . - K f#4@48 @48 #4@48
D W@ __Ma@4y ¥ @43 -
8 #4@48 #4@48 #4@48
30 | 9 #4@48 #4@48 #4@48
10 1 #HE@36H#5@48 #4@48 #A@48
8 #4@48 S . . . S
40 e 9 __#4@36; #5@48 #@36;#5@48 | 0 H@48 |
I R [ R #4@24; #5@48 | #@24; #5@48 #4@24; #5@48
, 8 #4@36; #5@48 _ #4@36; #5@48 H@48
50 9 _ #ed; #5@48"  #4@24, #5@48 #4@24; #5@48
R 10 | Design Required Design Required  Design Required
8 | #@24; #5@48 #4@24; #5@48 #4@36; #5@48
60 9  #4@24; #5@36 #4@24; #5@36 #4@24; #5@36
1w Design Required Design Required Design Required
s L8 $I@2 #5@36 | #4@24;#5@36 #4@24; #5@36
70 9 | Design Required Design Required Design Required
o N 10 Design Required Design Required Design Required
8 #@12; #5@36  H@24; #5@36 | #4@24; #5@36
080 . ) | Design Required Design Required Design Required
10 | Design Required Design Required Design Required
For SI: | inch =25.4 mm, | foot = 304.8 mm, | mile per hour = 0.447 m/s; | pound per square inch = 6.895 kPa.

a. This table is based on reinforcing bars with a minimum yield strength of 40,000 psi and concrete with a minimum specified compressive strength of 2,500 psi. For
Scismic Design Categories Dy, Dy and D, reinforcing bars shall have a2 minimum yield strength of 60,000 psi. See Section R611.6.2.

b. Deflection criterion is /240, where L is the height of the wall story in inches.

¢. [nterpolation shall not be permitted.

d. Increasing reinforcement spacing by 12 inches shall be permitted when reinforcing steel with a minimum yield strength of 60,000 psi is used. Reinforcement shall

not be less than one #4 bar a1 48 inches on center

¢, See Section R611.7.1.2 for limitations on maximum spacing of vertical reinforcement in Seismic Design Categories C, Dy, D, and D5,

VERTICAL REINFORCEMENT
IF REQUIRED

HORIZONTAL CONCRETE CORE
(HIDDEN) AT 12 IN. O.C. MAX.

VERTICAL
CONCRETE CORE

For 8I:  1inch = 25.4 mm,

FIGURE R61

VoIDs

15

%

ISOMETRIC VIEW
SCREEN—GRID IFC WALL BYSTEM

SCREEN-GRID IFC WALL SYSTEM
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WALL CONSTRUCTION

| %

' TABLE R611.7(6)
MAXIMUM ALLOWABLE CLEAR SPANS FOR SCREEN-GRID ICF LINTELS IN LOAD-BEARING WALLS®"® =18
NO. 4 BOTTOM BAR SIZE

- MAXIMUM CLEAR SPAN (foet-inches) B
Supporting Light-Framed Second | Supporting ICF Second Story and
~__ Supporting Roof [ Story and Roof Roof
MINIMUM LINTEL | MINIMUM LINTEL
THICKNESS, T DEPTH, D e Maximum Ground Snow Load (psf) R
(inches)™ (inches) 0 70 3 70 30 70
6 12 1 37 | 210 | 25 20 20 NA_
24 9-10 8-1 7-6 6-7 6-11 62

For SI: | inch = 25.4 mm, 1 foot = 304.8 nin, 1 psi = 6.895kPa, | psf = 0.0479 kPa.

a. This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yicld strength of 40,000 psi and an
assumed equivalent rectangular cross section, When reinforcement with a minimum yield strength of 60,000 psi is used the span lengths in the shaded cells shall be
increased by 1.2 limeg the table values. .

b. This table is not intended to prohibit the use of ICF manufocturer’s tables based on engineering analysis in accordance with ACI 318.

¢. Deflection criterion: £/240.

d Design load assumptions:

Floor dead load is 10 psf Attic live load is 20 psf
Floor live load is 30 psf Roof dead load is 15 psf
Maximum floor clear span is 32 ft ICF wall dead load is 53 psf
Light-frame wall dead load is 10 psf
e. Stirmup requirements:

Stirrups are not required for lintels 12 inches decp.

One No. 3 stirrup is required in each vertical core for lintels 24 inches deop.

Interpolation is permitted between ground snow loads.

. Flat ICF lintels may be used in lieu of screen-grid lintels.

. For actual wall lintel width, refer to Table R611.2.

Lintel width correspdfids to the nominal screen-grid ICF wall thickness.

’

= orom ™

LY

\ TABLE R611.7(7)
MAXIMUM ALLOWABLE CLEAR SPANS FOR SCREEN-GRID ICF LINTELS IN LOAD-BEARING WALLS*" "« 29
~ NO.5 BOTTOM BAR SIZE

e - B MAXIMUM CLEAR SPAN (feet-inches)
' Supporting Light-Framed Second Supporting ICF Second Story and
Supporting Roof | StoryandRoof " Roof
MINIMUM LINTEL | MINIMUM LINTEL
THICKNESS, T DEPTH,D | e __Maximum Ground Snow Load (psf) S ———
@inches)™ | (inches) 30 (I R | 10 0 .
. it .} 33 | _ o 25 20 2.0 _NA_
24 | 123 10-0 9-3 83 87 R )

For SI: 1inch =254 mm, 1 foot = 304.8 mm, | pound per square inch = 6.895kPa, 1 pound per square foot = 0.0479 kPa.

a. This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yield strength of 40,000 psi and an
assumed equivalent rectangular cross section. When reinforcement with a minimum yield strength of 60,000 psi is used the span lengths in the shaded cells shall be
increased by 1.2 times the table values. 2

b. This table is not intended to prohibit the use of ICF manufacturer’s tables based on engineering analysis in accordance with ACI 318,

¢. Deflection criterion: L/240.

d. Design load assumptions:

Floor dead Ioad is 10 psf Atlic live load if 20 psf
Maxmn foor st spn s 20 1CF vt st vt TN O3 ,
P e e The Flat Lintels can be used with

Stirrups arc not ired for lintels 12 inches deep. °
One I‘!":. 3 sﬁnu:?:requimd in cach vertical corepl'or lintels 24 inches deep. the Screen Gl‘ld ICF SYStem.
. Interpolation is permitted between ground snow loads,
. Flat ICF lintels may be used in lieu of screen-grid lintels.
. For actual wall lintel width, refer to Table R611.2
. Lintel width corresponds 1o the nominal screen-grid ICF wall thickness.

rTTFm ™
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WALL CONSTRUCTION

112" (36 mm) MINIMUM ) i ¥
2-1/2" (64 mm) mem | ‘ [

SEE TABLE R611.7(6), -~ D d%
R611.7(7), R611(9), :
OR R611.7(10)

1-1/2" (36 mm) MINIMUM )

|
2-1/2" (64 mm) MAXIMUM 1+ 1

-~fil—— No. 4 BAR LINTEL REINFORCEMENT

VERTICAL CONCRETE CORE

- INSULATING FORM

~ HORIZONTAL LINTEL REINFORCEMENT

AS REQUIRED

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

1-1/2" (36 mm) MINIMUM
2-1/2" (64 ffim) MAXIMUM |

]

1 T No. 4 BAR LINTEL REINFORCEMENT
MINIMUM No. 3 STIRRUP AS REQUIRED
VERTICAL CONCRETE CORE

\\

SEE TABLE R611.7(6), ——p

R611.7(7), R611(9), ¢ INSULATING FORM

OR R611.7(10)

1-1/2° (36 mm) MINIMUM +— HORIZONTAL LINTEL REINFORCEMENT

2-1/2" (64 mm) MAXIMUM [ AS REQUIRED

FIGURE R611.7(7)
DOUBLE FORM HEIGHT SCREEN-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 '/, 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 aminimum 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 '/, 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, Dy, D, and D,. Additional anchor-
age mechanisms connecting the wall to the floor system

2006 INTERNATIONAL RESIDENTIAL CODE®



WALL CONSTRUCTION

1]

— CONCRETE

- REINFORCEMENT AS REQUIRED

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 D,, D, and D,. The additional
anchorage mechanisms shall be attached to the ICF wall
reinforcemepy and joist rafters or blocking in accordance
with Figures RG1L1.8(1) through R611.8(7). The additional
anchorage shall be installed through an oversized hole in
the ledger board that is '/, 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 D,, D, and
D,. The requirements of this section shall apply in addi-

2006 INTERNATIONAL RESIDENTIAL CODE®

\ .". _:'_[ 5 \‘\ I.\\ \\ NN Pt
' . [ )
Dot & | .4 L% i
404, _] ““|—— REINFORCEMENT AS REQUIRED
e
X %
N LAPSPLICE
FIGURE R611.7.1.4 '
LAP SPLICES m
-

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 Dyor D,
and 3 inches (76 mm) on center for Seismic Design Cate-
gory D, In Seismic Design Categories Dy, D, and D,, 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 1¥/g-inches
(35 mm) into framing members supporting the sheathing.
Minimum wood structural panel thickness shall be 7/,
inch (11 mm) for roof sheathing and */;, 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 '/, inch (13 mm) diameter anchor bolt embed-
ded aminimum 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, Dy, D, and D,. 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 D, or D, and 3 inches
(76 mm) on center for Seismic Design Category D,. In Seis-
mic Design Categories D,, D, and D,, 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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WALL CONSTRUCTION

MIDDLE OF SPAN, A,

NO. 4 CONTINUOUS BAR NOT REQUIRING STIRRUPS

AS REQUIRED IN SEE TABLE R611.7(2), RE11.7(3),

SECTION R611.7.1 R611.7(4), R611.7(5), OR R611.7(8)
LINTEL REINFORCEMENT
AS REQUIRED

TOP QF WALL STORY \

MINIMUM 8" |
(203 mm)

/ |

/ |

~LINTEL = I
’

“ i M/;ff’; " 7

L<2' (0.61m) F L=2 (0.61m -
6m Em
LA T IS N =
Z N\=5PEN REINFORCEMENT
WALL REINFORCEMENT AS REQUIRED PER
AS REQUIRED TABLE R611.7(1)
“ FIGURE R611.7(2)

REINFORCEMENT OF OPERNINGS

Q:S:F:ﬁli‘g.—l 1
AH

=H— NO. 4 BAR LINTEL

REINFORCEMENT REQUIRED
gEE TABLE R611.7(2),
611.7(3), R611.7(8), d H i 3 STIRRUP
R611.7(9) OR R611.7(10). —— D Aé Rggﬂlggoa STIRRY
g INSULATING FORM
d )
. aman
1
1.5 IN. MIN. __]
25 IN. MAX. HORIZONTAL LINTEL
REINFORCEMENT AS REQUIRED
For SI: 1 inch =254 mm.
NOTE: Section cut through flat wall.
FIGURE R611.7(3)

ICF LINTELS FOR FLAT AND SCREEN-GRID WALLS

2006 INTERNATIONAL RESIDENTIAL CODE®



WALL CONSTRUCTION

TABLE R611.7(3)
MAXIMUM ALLOWABLE CLEAR SPANS FOR ICF LINTELS FOR FLAT LOAD-BEARING WALLS® "%
NO. 5 BOTTOM BAR SIZE

T | MAXIMU RSP -inches) (Number is Midd AP
,r i Supporting Light-Framed 2nd Story I Supporting ICF Second Story and
MINIMUM LINTEL . supporting R : andRoof | Roof
THICKNESS, T | LINTEL DEPTH,D | I _______ GroundSnowload |
| (inches) |  sopst |  70pst |  30pst 70pst 30 psf 70 pst
8 49 42 3-11 37 37 35
. . (1-2) 0-9) (0-8) (0-6) _(0-6) (0-5)
ig 72 63 5-11 5.5 55 5-0
(1-11) (-3 )L (0 (0-10) (0-8)
%5 " 9.6 80 7-4 6-6 6-7 5-11
; (229 | (19 (1-6) (1-2) (1-2) (1-0), . |
2 1-1 9-1 R 7-5 7-6 6-9
L (3.5) 2:3) (1-11) (1-6). (1-7) (1-3).
- 12-2 100 - 93 82 84 7-6
B 4-1) (2-9) (2-4) (1-10) (1-11) (1-6)
3 56 4-10 47 42 4-2 3.10
" ey a2 () ] > (09) (0-10) (0-8)
ii -3 ! 6-9 63 56 5-7 5.0
(3-0) (2-0) (1-9) (1-4) (1-4) (1-1)
53 ic 9.9 8-0 7-5 6-6 6-7 6.0
' S S = | (2-9) (2-5) (1-10) (1-11) (1:7)
5 10-11 9-0 8-4 7-5 76 6-
o (5-3) (3-6) (3-1) (2-4) (2-5) (2:0)
;- a4 12-0 9-11 93 8-2 83 7-6
S L. Tt S (Y () N N (3-8) (2-11) (3-0) 2-5)
§ 6-1 5.2 49 | 43 4-3 3-10
I SN . ) — (1-8) (1-5) (-1 (1-1)_ (0-11)
s 8.2 6-9 6-3 5-6 57 50
. (4-0) (2-8) 2:4) (1-10) (1-10) (1-6)
95 6 o9 7-11 7-4 6-6 67 60
' (5-5) (3:8) (3-3) (2-6) 21 22)
2 10-10 8-11 8-4 7-4 7-6 69
| O (6-10) (4-8) (4-2) (3-3) (3-4) (29)
- 11-10 9-10 92 8-1 8-3 7-5
S I N .- (5-8) (5-1) (3-11) (4-1) (3-4)
g 64 g 52 4-10 43 4-4 311
(3-1) ' 2-1) (1-9) (1-5) (1-5) (1-2)
" 8-2 6-8 62 5-6 5.7 50
(5-0) (3-4) (3-0) (2-4) (2-5) (1-11)
9.5 6 9:6 7-11 7-4 " 66 67 5-11
e Gl (6-9) 4-7) (4-2) (3-3) (3-4) (2:8)
30 10-8 8-10 . 8-3 74 7-5 6-9
L e (8-4) (5-10) (5-4) (4-2) (4-3) (3-6)
i 11-7 9.9 9.0 8-1 82 75
(10-0) (6-11) (6-5) (5-0) (5-2) (43)

For SI:  1inch =25.4 mm, | foot = 304.8 mm, | pound per square inch = 6.895kPa, | pound per square foot = 0.0479 kPa.

a. This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yield strength of 40,000 psi and an
assumed equivalent rectangular cross section. When reinforcement with a minimum yield strength of 60,000 psi is used the span lengths in the shaded cells shall be
increased by 1.2 times the table values,

b. This table is not intended to prohibit the use of ICF manufacturer's tables based on engineering analysis in accordance with ACI 318,

¢. Deflection criterion: L/240.

d. Design load assumptions:

Floor dead load is 10 psf Attic live load is 20 psf
Floor live load is 30 psf Roof dead load is 15 psf
Building width is 32 feet ICF wall dead load is 69 psf

Light-framed wall dead load is 10 psf
¢. No. 3 stirrups are required at &/2 spacing except no stirrups are required for the distance, (A), shown in the middle portion of the span in accordance with Figure
R611.7(2) and Section R611.7.3.2.
f. Interpolation is permitted between ground snow loads and between lintel depths,
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WALL CONSTRUCTION

bl

TABLE R611.7(2)

MAXIMUM ALLOWABLE CLEAR SPANS FOR ICF LINTELS FOR FLAT LOAD-BEARING WALLS® > %!
NO. 4 BOTTOM BAR SIZE

MAXIMUM CLEAR SPAN, (feet-inches)
- (Number Is Middle of Span, A)*
Supporting Light-Framed Supporting ICF Second Story
MINIMUM LINTEL . Supporting Roof Only 2nd Story and Roof _ and Roof
THICKNESS, T | LINTEL DEPTH,D}— — Ground Snow Load
—(finches) | (inches) | pst | 7opef ___30pst 70 pst J0pst | 70pst
g 4.9 ' 42 3-10 34
a2 09 (0-8) (0-6)
12 68 I 55 50 4-5
(1-11) (1-3) (1-1) _(0-10)
3s i 7-11 65 1S 60 53
(2-9) (1.9 (1-6) (1-2)
20 8-11 Tl = i6e0. 60
= (3-5) {Z2ad) et (-1 |, (1-6)
2% 9.10 81 7-6 67
kil (4-1) (2-9) @24) (1-10)
8 52 42 310 35
o _(1-10) (1-2) (1-0) (0-9)
12 6-8 55 50 4-5
e (3-0) (2-0) (1-9) _(1-4)
7-10 65 6-0 5-3
i . '6_ (4-1) (2-9) (2-5) (1-10) (1-11)
- %10 §-10 7-3 6-9 6-0 6-1
e (5-3) (3-6) (3-1) (2-4) (2-5)
24 9.8 80 7-5 6-7 6-8
(6-3) (4-3) (3-8) (2-11) (3-0)
8 . 52 4-2 3-11 3-5 3-6
L Nee (1-8) (1-5) (1-1) (1-1)
12 67 55 5.0 45 4-6
= (4-0) (2-8) (2-4) (1-10) (1-10)
75 6 79 6-5 5-11 53 5-4
i — (5-5) (3-8) (3-3) (2-6) @7
20 8-8 72 6-8 5-11 6-0
- (6-10) _(4-8) 4-2) (3-3) (3-4) :
24 9-6 7-11 7-4 6-6 6-7 60
SN S SN ¢ I S ¢ ) (5-1) _(3-11) (4-1) (3-4)
8 52 42 3-11 35 36 ol e
A : (3-1) (2-1) (1-9) (1-5) (1-5) (1-2).
§is . 6-7 55 50 a-5 4-6 L
‘ . (5-0) (3-4) (3-0) (2-4) (2-5) (1-11)
16 7-8 6-4 5-11 5-3 5-4 4_-.!'_0'_ :
(6-9) (4-7) (4-2) (3-3) (3-4) (2-8)

For SI: | inch =25.4 mm, | foot = 304.8 mm, 1 pound per square inch = 6.895kPa, | pound per square foot = 0.0479 kPa,

a. This table is based on conerete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yield strength of 40,000 psi and an
assumed equivalent rectangular cross section. When reinforcement with a minimum yield strength of 60,000 psi is used, the span lengths in the shaded cells shall
be increased by 1.2 times the table values.

b. This table is not intended to prohibit the use of ICF manufacturer’s tables based on engineering analysis in accordance with ACI 318.

¢. Deflection criterion; £/240,

d. Design load assumptions:

Floor dead load is 10 psf Autic live load is 20 psf
Floor live load is 30 psf Roof dead load is 15 psf
Building width is 32 feet ICF wall dead load is 69 psf

Light-framed wall dead load is 10 psf
e. No. 3 stirrups are required at d/2 spacing except no stirrups are required for the distance, (A), shown in the middle portion of the span in accordance with Figure
R611.7(2) and Section R611.7.3.2.

I Interpolation is permitted between ground snow loads and between lintel depths,
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Earth Friendly Bmldmg Matem:ls LLC

EARTH FRIENDLY BUILDING MATERIALS CLIMATE RELATED MASS WALL R VALUES

Standard Earth Friendlyr Block

10" Block 5.5" 23.16 41.45 50.25 45.85 46.78 48.63 47.47

12" Block 5.5" 32.19 50.45 59.25 54.85 55.78 57.63 56.47

14" Block 5.5" 41.16 59.45 68.25 63.85 64.78 66.63 65.47
Note;

The 12" & 14" Earth Friendly Block Have a 2" & 4" EPS Laminated to the Exterior
EPS calculated at R4.5 per inch

Mass conversion ratio provided by Oakridge National Laboratory

Climate Map, Courtesy of D.O.E.

a 2 .
Dry (B Moist (A
Ma\t‘-}ne (C) v oist (A)

74

[~ A of Alaska in Zono 7
eacept lof Ihe lnlvwn\]
B:')'n{:jhw in Zone &

rthed Morthwenst Arctic
slripham Southeast Farbanks
Farbanks . Star Wade Hamplon
Nome Yukoey - Kergubosk
North Stope

Zonwe 1inchxles
Hawai, Gaswm
Puorto Rxo.
andd the Virgin Islands

Earth Friendly Building Materials LLC.

205 South Industrial Drive Tempe, Arizona 85281
Office (602) 541-0791 ~ IFax (480) 924-8691
danl@efbm.com (877) 272-7872 Toll Free

www.efbm.com www.efblock.com




PART 1

SECTION 03450a

Architectural precast Concrete

Composite 12” Screen Grid per IRC 2006

GENERAL

1.01 SUMMARY

A.

Section Includes:

p

2.
3.

Insulated concrete forms for:

a. Exterior structural wall construction.

b. Interior walls (structural and non-structural).
Installation of reinforcing steel.

Placement of concrete within formwork.

Products Installed but not Furnished Under this Section:

1
2.
3.

4.

Reinforcing Steel: Furnish in accordance with Section 03200.

Cast -In-Place Concrete; Furnish in accordance Section 03300

Sleeves, inserts, anchors and bolts: Furnish in accordance with Section 05500
and other applicable sections.

Bucks for Windows and Doors: Furnish in accordance with Division 8.

. Related Sections:
1.
2

Windows and Doors: Furnish and install in accordance with Division 8.
Stucco, plaster, tile and other wall finishes: Furnish and install in accordance with
Division 9.

1.02 REFERENCES

A.

ASTM

1.

ASTM C1389 (formerly ASTM E514) - Test Method for Water Penetrations and
Leakage Through Masonry

2. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.
3.
4. ASTM E331 - Test method for Water Penetrations of Exterior Windows, Curtain

ASTM E119 - Test methods for Fire Tests of Building Construction and Materials.

Walls, and Doors by Uniform Static Air Pressure Difference.

. UBC:
1.
2.
3

UBC 8-1- Test Method for Surface Burning Characteristics of Building Materials.
UBC 14-1 - Kraft Waterproof Building Paper.
UBC 26-3 - Room Fire Test Standard for Interior of Foam Plastic Systems.

1.03 SYSTEM DESCRIPTION

A. Design Requirements: Insulated concrete form system shall provide a permanent
framework for a grid of reinforced concrete to form load-bearing walls, shear walls,
stem walls, lintels, retaining walls and other components of the building. Channels

July 1, 2009

IRC 2006 EF Block Insulated Concrete Forms



inside the elements shall be designed to provide optumum strength while using the
lowest possible amount of concrete.

B. Performance Requirements: In accordance with manufacturer's General Structural
Notes on Drawings.

1.04 SUBMITTALS

A. Product Data: Submit manufacturer's specifications, design data and installation
instructions.

B. Shop Drawings: Submit drawings showing layout, dimensions and construction
details.

C. Test Reports: Submit reports validating product compliance with specified
requirements.

1.05 QUALITY ASSURANCE

A. Pre-Installation Conference:

1. Convene a pre-installation conference to review specifications and procedures
with the Architect, Contractor, installer, manufacturer's representative, Owner and
other trades relevant to the work, prior to ordering materials.

2. Notify Architect at least 48 hours prior to starting Work.

3. Contractor shall review materials, details, etc. and submit a report including

revised details to Architect. Incorporate revised details approved by Architect in
the Project at no additional cost to Owner.

1.06 DELIVERY, STORAGE AND HANDLING

A. Packing and Shipping: Deliver materials to and unload.
B. Storage: Adequately protect against damage while stored at the site.

C. Handling: Comply with manufacturer's instructions.

1.07 ENVIRONMENTAL REQUIREMENTS

A. Resource Management:
1. Recycled Content: Provide insulating concrete form containing 87%
recycled content.

2. Manufacturing:

a. Production of 10 square feet of material shall consume approximately
1kWh of electricity with no heating process required.

July 1, 2009 IRC 2006 EF Block Insulated Concrete Forms



b. Residues of production shall be recycled into subsequent product

PART 2

production.

PRODUCTS

2.01 MANUFACTURERI/LICENSEE

A. Manufacturer: Earth Friendly Block LLC 205 S. Industrial Drive Tempe, Arizona

85281

B. Licensee: Earth Friendly Building Materials LLC Arizona 205 S. Industrial Drive
Tempe, Arizona 85281

2.02 MATERIALS

A. Insulated concrete forms

1. Material:

a.

Recycled content, postconsumer expanded polystyrene: +87 % by volume.
Bulk density: 22 Ib/ft® +10%.

Compressive strength: 56 psi.

Tensile strength: 43 psi

Water vapor transmission: 7.3

Fire Endurance (10 inch wall thickness per ASTM E119): 4 hours rating per
UL R14366, 9/91, 2/99

Thermal barrier (Room fire test):

1) No flame spread.
2) No smoke development.
3) Wall meets UBC 26-3.

Surface burning characteristics (ASTM E84, NFPA 255)

1) Flame spread index: 0

2) Smoke development index: 5.
3) NFPA Class A

4) UBC Class 1

i. Frost resistance: Highly frost resistant.

k.

July 1, 2009

Toxicity: Low
Formation of mildew: Mildew and fungus growth is not anticipated.

Water transmission: Meets the following requirements.
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1) ASTM E331
2) ASTM C1389 (formerly ASTM E514)
3) UBC 14-1 (grade "C" kraft paper).
m. Average wall humidity: Average 2.5% by volume.
n. Expansion: 0.0018 inch/foot.
0. Thermal performance (effective R-value): +30 h.°Fsq.ft./Btu.
p. Sound Insulation: >50dB(a)
2. Standard Element Dimensions:
a. Overall thickness:
1) 10 inches (2560mm)
b. Void Diameter:
1) 10 inch (250mm) overall thickness: 6 inches (155mm).
c. Outside wall thickness (void to outside face):
1) 10 inch (250mm) overall thickness: 2 inches (50mm).
d. Length:
1) 10 inch (250mm) overall thickness:60 inches (1500mm).
B. Concrete: In accordance with Section 03300 and as follows:

1. Compressive strength at 28 days: In accordance with General Structural Notes.

2. Aggregate size: In accordance with insulated concrete form manufacturer's
recommendation for size of void to be provided.

3. Slump: In accordance with General Structural Notes and insulated concrete form
manufacturer's recommendation for size of void to be provided.

C. Adhesive for joining insulated concrete forms: As provided by insulated concrete form
manufacturer.
2.03 EQUIPMENT
A. Tools and Supplies shall be as recommended by manufacturer's Installation Guide.
2.04 FABRICATION
A Tolerances:
1. 10 inch (250mm) overall thickness
a. Overall thickness: +1/8 inch.

b. Voids: -1/2 inch (openings may be oblong instead of round)

July 1, 2009 IRC 2006 EF Block Insulated Concrete Forms



¢. Outside wall thickness (void to outside face): +1/2 inch, -3/8 inch

PART 3 EXECUTION

3.01 EXAMINATION
A. Verification of Conditions:

1. Examine subsurfaces to receive Work and report detrimental conditions in writing
to Architect.

2. Examine footings to verify that they are within acceptable tolerances for
installation of wall panels.

3. Commencement of Work will be construed as acceptance of subsurfaces.

B. Coordination: Coordinate with other work which affects, connects with, or will be
concealed by this Work.

3.02 INSTALLATION
A. In accordance with manufacturer's Installation Guide.
3.03 CLEANING

A. During the course of the Work and on completion of the Work, remove and dispose of
excess materials, equipment and debris away from premises.

END OF SECTION

July 1, 2009 IRC 2006 EF Block Insulated Concrete Forms



Material Safety Data Sheet

ay eusedtoco pywithO 's a ard
Communication Standard, 29 CFR 1910 1200. Standard
must be consulted for specific requirements.

U.S. Department of Labor

Occupational Safety and Health Administration
(Non-Mandatory Form)

Form Approved

OMB No. 1218-0072

IDENTITY (as Used on Label and List)

Note: Blank spaces are not permitted. If any item is not
applicable or no information is available, the space
must be marked to indicate that.

Section |

Manufaclurersna e £arth Friendly Building Materials

Emergency 1 elephone Number 1-877-272-7872

Address (Number, Sireel, Gily, Slale and ZIP Code)

Telephone Number for Informaiion 1-602-541-0791

205 S Industrial Dr,

Date Prepared Aug 3, 2004

Tempe, AZ 85281

Signature of Preparer (ophional)

Section ll—Hazardous Ingredients/ldentity Information

Hazardous Components {Spe_ci-lin Chemical Identity, Common Name(s))

Other Limits

OSHA PEL ACGIH TLV Recommended % (optional)

Hydrated Portland Cement, Recycled Polystyrene

No hazardous materials

No volatiles

Inert material

Section lll—Physical/Chemical Characteristics

Emhng Pont N/A

Specific Gravity (Hz0 = 1) 0.35

Vapor Pressure (mm Hg) N/A

Meliing Point N/A

Vapor Density (AR = 1) N/A

Evaporation Hale (Butyl Acetate = 1) N/A

Sty i Wetor Not Soluble

Appearance and Odor — cray, _ cementitious, odorless

Section IV—Fire and Explosion Hazard Data

FTash Point (Method Used) N/A

&! ble Limits LEL N /A UEL N/A

Extinguishing Media N/A

Special Fire Fighting Procedures N/A

Unusual Fire and Explosion Hazards A

{(Heproduce locally)

OSHA 174 Sept. 1965



FERL-19LEE YNOZIHY ‘SaldEl "SARA TYRULENAN 8 @

syoo1d ATANIE HISVE

3

crivinono Nva f

CEEG-FEI-PEr

il TROUNEIL —— SNLOOd @
T

ZIMOH XYW 90 .&F @
LE3A WY D0 BF O $F = o)
= e "TI30 NOLvATTS TIom

® 375 INGY

1830 % ZINOH

JHILOOS HIOTE WIHLM

STINNYHD "dAL:
il
TIWMAGELS 01
||

skt | | | | IN |1\
3134DN0D ._I T I_l_ |7|+ |_I| 1=
e el
muf.mmz_m_kuzl_.fn_ll.I ==l —+ =+ 1+
ol w1~ = TS rt
B Sl W N i+
¥ my T

— M 17 ui

.

I ——t
Tiom %3078 43 —=7, e e e
LT L

1 el o e e

/’ ONIQVLS # 325 _L108

404 STIVA3T 335 = #3003

ole g T ﬁ V
VL0 HINEO
AWM 30 v 30 TG LGOS0

! MOSH) Wd WRT
40 NIV THANDQU ORY YOLKMIA 8

- “ U 3d
? | = 30 £C 0 /T 100 HOHONY

et nd s Do 1K

N0 N0 38 0L S STID TH L

TN L 40 NG
Jra a0 £33604 TYHILYT LSSTN 0L
CISVHE ATALYNO3DY 38 L50A ETW Jus §

AN THNLOMALS 1B e v

1 RGeS
AYD TELNGTISON (MY TYZWMEA FUM
l.s?ueiu.:_!qi

MO
A¥N WM D MOLYTIVISH §

Lava ames a0 o 4
R o v i Sova
ul
IV TS DE 0 FLOMELIS SSELaNS
¥ JAVH (S0 100HD LIEIN00 WL T

v 30vHD
Gi9=¥ Thd 000Tr = 4 chDuOEE ©

TEN Bl 40 ORI WOLITS
v

LIINDT 54 00T
IR /M ONOS CRANGWD 38 LSAN W00 43 3

S3LON X208 43

D77 'SIVIELYIW ONIATING ATANISH HidvEe

|




— JO"X 7-1/2" WALL END BLOCK

— MODIFY END BLOCK TO ENHANCE
CONCRETE FLOW, CUT AND REMOVE
ONE END PORTION OFF END BLOCK

—— PLACE () MIN VERTICAL REINF AT EACH CORNER
/— STAPLE AND BRACE END BLOCK

CORNER OF STEM
WALL OR SLAB

SECURELY PRIOR TO CONCRETE POUR

PLACE BLOCK AT —
BUILDING CORNERS
WITH 7-1/2" AND | O"
OFFSET AS SHOWN

HORIZ REINF SHALL BE CONTINUOUS
AROUND BUILDING CORNERS USING
CORNER BARS OR BY BENDING THE

BARS R&11.7.1.3

VERTICAL REINF SIZED
AND PLACED IAW TABLES
RG11.3(1) ANDRGI 1.5

— CORNER BAR'S LAP SPLICE SHALL BE A
MINIMUM OF 24" R&11.7.1.4

) ‘j\ oD
FF BLOCK CORNER CONSTRUCTION

SCALE: 3/4" = |'-0O

RT DESIGN DAN FF BLOCK CORNER
623"27 ' - ' I 73 CHOU{NARD Project number 2010001 N

Date 8/14/2010 3 A

Drawn by RET

EI: BLOCK Checked by -| Scale 3/4"= |'-O"

8/22/2010 10:54:44 PM
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MEMBER PER PLAN
ROOF SHEATHING

8
TOP PLATE 2 X
S
o pe BOUND. NAILING =
SHEATHING
[
NOTCH PANEL — <1‘>'
]
_ N LEDGER PER PLAN
BOUND. NAILING 5
/ SHEATHING
[,
FINISH GRADE
.
<
‘ > LEDGER PER PLAN
: B 5
L |
[ 4
o -
= Q CONCRETE SLAB PER PLAN \\
g 3 |
J L
i =
&
J BASE MATERIAL
i AS REQUIRED

AR

DOWEL TO MATCH WALL REINF.

FOOTING
WIDTH

Earth Friendly Block Two Story With Basement Height Limit Detail When Using Prescriptive Design
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contact: Dan Chouinard

Mobile: 602-541-0791




