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DISCLAIMER 

While the material presented in this document has been prepared in accordance with recognized 
engineering principles and sound judgment, the document should not be used without first securing 
competent advice regarding its suitability for any given application. The use of this document is 
subject to approval by the local code authority. Although the information in the document is 
believed to be accurate, neither the authors, nor reviewers, nor the U.S. Department of Housing and 
Urban Development of the U.S. Government, nor the Portland Cement Association, nor the 
National Association of Home Builders, nor the NAHB Research Center, nor any of their 
employees or representatives makes any warranty, guarantee, or representation, expressed or 
implied, with respect to the accuracy, effectiveness, or usefulness of any information, method, or 
material in this document, nor assumes any liability for the use of any information, methods, or 
materials disclosed herein, or for damages arising from such use. 

NOTICE 

The contents of this report are the views of the contractor and do not necessarily reflect the views or 
policies of the U.S. Department of Housing and Urban Development or the U.S. government. 



FOREWORD 

For centuries, home builders in the United States have made wood their material of choice because 
of its satisfactory performance, abundant supply, and relatively low cost. However, unpredictable 
fluctuations in price and problems cited with the quality of framing lumber are causing builders to 
seek innovative building products. 

Insulating Concrete Forms (ICFs) represent a category of potential building product that is receiving 
greater attention among builders. ICFs are hollow blocks, planks, or panels that can be constructed 
of rigid foam plastic insulation, a composite of cement and foam insulation, a composite of cement 
and wood chips, or other suitable insulation material that has the ability to act as forms for cast-in-
place concrete walls. The forms typically remain in place after the concrete has cured, providing 
well-insulated construction. ICFs are gaining popularity because they are competitive with light-
frame construction and offer a strong, durable, and energy-efficient wall system for housing. 

The lack of a consistent and comprehensive set of prescriptive requirements has prevented ICF 
systems from reaching their full potential among home builders and code officials who may be 
unfamiliar with this construction technique. As a result, those who desire to build or purchase ICF 
homes must incur the additional cost burden of engineering for each application. This document 
represents the outcome of an initial effort to fulfill the need for prescriptive requirements and to 
improve the overall affordability of homes constructed with insulating concrete forms. 

This publication was developed under sponsorship of the U.S. Department of Housing and Urban 
Development (HUD) through a cooperative agreement with the National Association of Home 
Builders (NAHB) and the Portland Cement Association (PCA). This publication was written by the 
NAHB Research Center with assistance from a steering committee, which represents the interests 
and expertise of ICF manufacturers, ICF producers, code officials, researchers, professional 
engineers, and builders experienced in ICF construction. 

Xavier de Souza Briggs 
Deputy Assistant Secretary for Research, Evaluation, 
and Monitoring 
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1.0 General Prescriptive Method 

1.0 GENERAL 

1.1 Purpose 

This document provides prescriptive requirements for the use of insulating concrete form systems 
in the construction of residential structures. Included are definitions, limitations of applicability, 
below-grade and above-grade wall design tables, lintel tables, various construction and thermal 
guidelines, and other related information for home builders, building code officials, and design 
professionals. 

1.2 Approach 

The prescriptive requirements are based primarily on the Building Code Requirements for 
Structural Concrete [2] and the Structural Design of Insulating Concrete Form Walls in Residential 
Construction [3] for member strength and reinforcement requirements. To a lesser extent, the 
requirements are also based on Minimum Design Loads for Buildings and Other Structures [4], the 
Standard Building Code [5], the Uniform Building Code [6], the National Building Code [7], and 
the One- and Two-Family Dwelling Code [8]. In addition, the requirements incorporate 
construction practices from the Guide to Residential Cast-in-Place Concrete Construction [9]. 

The provisions represent sound engineering and construction practice, taking into account the need 
for practical and affordable construction techniques for lightly loaded residential buildings up to 
two-stories above grade. This document is not intended to restrict the use of sound judgment or 
exact engineering analysis of specific applications that may result in designs with improved 
performance and economy. The engineering calculations that form the basis for this document are 
discussed in Appendix B, Engineering Technical Substantiation. 

1.3 Scope 

The provisions of the Prescriptive Method apply to the construction of detached one- and two-
family homes, townhouses, and other attached single-family dwellings in accordance with the 
general limitations of Table 1.1. The limitations are intended to define the appropriate use of this 
document for most one- and two-family dwellings. An engineered design shall be required for 
houses built along the immediate, hurricane-prone coastline subjected to storm surge (i.e., beach 
front property). Intermixing of the present provisions with other construction materials in a single 
structure shall be in accordance with the applicable building code requirements for that material, the 
general limitations set forth in Table 1.1, and relevant provisions of this document. 

1.4 ICF System Limitations 

There are three categories of ICF systems based on the resulting shape of the formed concrete wall. 
The shape of the concrete wall may be better understood by visualizing the form stripped away 
from the concrete, thereby exposing it to view as shown in Figure 1.1. The three categories of ICF 
wall types are (1) flat, (2) grid, and (3) post-and-beam. The grid wall type is further categorized into 
(2a) waffle-grid and (2b) screen-grid wall systems. 
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1.0 General Prescriptive Method 

Figure 1.1 ICF Wall Systems Covered by This Document 
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1.0 General Prescriptive Method 

Compressive Strength: The maximum ability of concrete to resist a compressive load, usually 
measured in pounds per square inch (psi) or Pascals (Pa). The compressive strength is based on 
compression tests of concrete cylinders that are moist-cured for 28 days in accordance with ASTM 
C 31 [10] and ASTM C 39 [11]. 

Crawlspace: A type of building foundation that uses a perimeter foundation wall to create an under 
floor space which is not habitable. 

Dead Load:  Forces resulting from the weight of walls, partitions, framing, floors, ceilings, roofs, 
and all other permanent construction entering into, and becoming part of, a building. 

Deflection:  Elastic movement of a loaded structural member or assembly (i.e., beam or wall). 

Design Professional:  An architect or engineer, registered or licensed to practice professional 
architecture or engineering, as defined by the statutory requirements of the laws of the state in 
which the project is to be constructed. 

Design (or Basic) Wind Speed:  Related to winds that are expected to be exceeded once every 50 
years at a given site (i.e., 50-year return period). Wind speeds in this document are given in units of 
miles per hour (mph) by "fastest-mile" measurements. A “standard” wind exposure is assumed in 
this document in accordance with the SBC [5] to provide design wind loads. The wind loads are 
adequate for buildings situated in open terrain and on the hurricane-prone coastline; however, they 
are presumed to be conservative for suburban, urban, and wooded terrain. Wind speed-up from 
topographic effects (i.e., protruding hills and ridges) are not considered in this document. 

Dwelling:  Any building that contains one or two dwelling units for living purposes. 

Eccentric Load:  A force imposed on a structural member at some point other than its center-line, 
such as the forces transmitted from the floor joists to an exterior wall through a ledger board 
connection. 

Equivalent Fluid Density: The mass of a soil per unit volume treated as a fluid mass for the 
purpose of determining lateral design loads produced by the soil on an adjacent structure. Refer to 
the Commentary for suggestions on relating equivalent fluid density to soil type. 

Flame-Spread Rating: The combustibility of a material that contributes to fire impact through 
flame spread over its surface; refer to ASTM E 84 [12]. 

Flat Wall: A solid concrete wall of uniform thickness produced by ICFs or other forming systems 
Refer to Figure 1.1. 

Floor Joist: A horizontal structural framing member that supports floor loads. 

Footing:  A below-grade foundation component that transmits loads directly and safely to the 
underlying earth. 
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1.0 General Prescriptive Method 

Lateral Support: A horizontal member providing stability to a column or wall across its smallest 
dimension. Walls designed in accordance with Section 5.0 provide lateral stability to the whole 
building when experiencing wind or earthquake events. 

Ledger: A horizontal structural member fastened to a wall to serve as a connection point for other 
structural members, typically floor joists. 
Lintel: A horizontal structural element of reinforced concrete located above an opening in a wall to 
support the construction above. 

Live Load: Any gravity load that is not permanently applied to a structure; typically transient and 
sustained gravity forces resulting from the weight of people and furnishings, respectively. 

Load-Bearing Value of Soil:  The allowable load per surface area of soil without failing. It is 
usually expressed in pounds per square foot (psf) or Pascals (Pa). 

Post-and-Beam Wall:  A perforated concrete wall with widely spaced (greater than that required 
for screen-grid walls) vertical and horizontal concrete members (cores) with voids in the concrete 
between the cores created by the ICF form. The post-and-beam wall resembles a concrete frame 
rather than a monolithic concrete (i.e., flat, waffle-, or screen-grid) wall and requires a different 
engineering analysis per ACI 318 [2]; therefore, it is not addressed in this edition of the Prescriptive 
Method. 

Presumptive: Formation of a judgment on probable grounds until further evidence is received. 

R-Value:  Coefficient of thermal resistance. A standard measure of the resistance that a material 
⋅ ⋅  ft 2 

offers to the flow of heat; it is expressed as 
o F hr . 

Btu 

Roof Snow Load:  Uniform live load on the roof due to snow accumulation; roughly equivalent to 
70 to 80 percent of the ground snow load in accordance with ASCE 7 [4]. 

Screen-Grid Wall: A perforated concrete wall with closely spaced vertical and horizontal concrete 
members (cores) with voids in the concrete between the members created by the ICF form; refer to 
Figure 1.1. It is also called an interrupted-grid wall or post-and-beam wall in other publications. 

Seismic Load: The force exerted on a building structure resulting from seismic (earthquake) 
ground motions. 

Seismic Zones: Designated areas associated with a particular level or range of seismic risk and 
associated seismic design parameters (i.e., peak ground acceleration). Seismic Zones 0, 1, and 2 
correspond to successively greater seismic design loads. The higher Seismic Zones 3 and 4 are 
excluded from this edition of the Prescriptive Method. 

Sill Plate: A horizontal member constructed of wood, vinyl, plastic, or other suitable material that 
is fastened to the top of a concrete wall, providing a suitable surface for fastening structural 
members constructed of different materials to the concrete wall. 
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1.0 General Prescriptive Method 

Waffle-Grid Wall:  A solid concrete wall with closely spaced vertical and horizontal concrete 
members (cores) with a concrete web between the members created by the ICF form; refer to Figure 
1.1. The thicker vertical and horizontal concrete cores and the thinner concrete webs create the 
appearance of a breakfast waffle. It is also called an uninterrupted-grid wall in other publications. 

Wall Height:  The clear vertical distance between the finished floor and the finished ceiling. Where 
a finished floor does not exist (i.e., crawlspace), the wall height is the clear vertical distance 
between the interior finish grade and the finished ceiling. 

Web: A concrete wall segment, a minimum of 2 inches (51 mm) thick, connecting the vertical and 
horizontal concrete members (cores) of a waffle-grid ICF wall or lintel member. Webs may contain 
form ties but are not reinforced (i.e., vertical or horizontal reinforcement or stirrups). Refer to 
Figure 1.1. 

Wind Load:  The force or pressure exerted on a building structure and its components resulting 
from wind. Wind loads are typically measured in pounds per square foot (psf) or Pascals (Pa). 

Yield Strength: The ability of steel to withstand a tensile load, usually measured in pounds per 
square inch (psi) or Pascals (Pa). It is the highest tensile load that a material can resist before 
permanent deformation occurs as measured by a tensile test in accordance with ASTM A 370 [14]. 

I-10 PRESCRIPTIVE METHOD FOR INSULATING CONCRETE FORMS 
IN RESIDENTIAL CONSTRUCTION 





2.0  Materials, Shapes, and Standard Sizes Prescriptive Method 

2.2.3 Reinforcing Steel 

Reinforcing steel used in ICFs shall meet the requirements of ASTM A 615 [16], ASTM A 616 
[17], ASTM A 617 [18], or ASTM A 706 [19]. The minimum yield strength of the reinforcing steel 
shall be Grade 40 (300 MPa). Reinforcement shall be secured in the proper location in the forms 
with tie wire or other bar support system such that displacement will not occur during the concrete 
placement operation. Steel reinforcement shall have a minimum 3/4-inch (19-mm) concrete cover. 
Horizontal and vertical wall reinforcement shall not vary outside of the middle third of beams, 
columns, lintels, horizontal and vertical cores, and flat walls for all wall sizes. 

Exception: Horizontal and vertical wall reinforcement in basement and 
crawlspace walls is permitted to be placed closer to the inside face of 
the wall provided that it does not conflict with the minimum required 
concrete cover of 3/4 inch (19 mm). 

Vertical and horizontal wall reinforcement required in Sections 3.0, 4.0, and 5.0 shall be 
constructed from the longest lengths practical. Where joints occur in vertical and horizontal wall 
reinforcement, a lap splice shall be provided in accordance with Figure 2.4. 

Except where otherwise noted, lap splices shall be a minimum of 40db in length, where db is the 
diameter of the smaller bar. The maximum gap between noncontact parallel bars at a lap splice 
shall not exceed db/8, where db is the diameter of the smaller bar. 

2.3 Form Materials 

Insulating concrete forms shall be constructed of rigid foam plastic meeting the requirements of 
ASTM C 578 [20], a composite of cement and foam insulation, a composite of cement and wood 
chips, or other approved material. Forms shall provide sufficient strength to contain concrete during 
the concrete placement operation. Flame-spread rating of forms shall be less than 75 and smoke-
developed rating of forms shall be less than 450 tested in accordance with ASTM E 84 [12]. 
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2.0  Materials, Shapes, and Standard Sizes Prescriptive Method 

Figure 2.1 Flat ICF Wall System Requirements 

Figure 2.2 Waffle-Grid ICF Wall System Requirements 
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3.0  Foundations Prescriptive Method 

3.0 FOUNDATIONS 

3.1 Footings 

All exterior ICF walls shall be supported on continuous ICF, solid masonry, or concrete footings, or 
other approved systems of sufficient design to safely transmit the loads imposed directly to the soil. 
Except when erected on solid rock or otherwise protected from frost, the footings shall extend 
below the frost line as specified in the local building code. Footings shall be permitted to be located 
at a depth above the frost line when protected from frost in accordance with the Design Guide for 
Frost-Protected Shallow Foundations [21]. Minimum sizes for ICF or concrete footings shall be as 
set forth in Table 3.1. In no case shall exterior footings be less than 12 inches (305 mm) below 
grade. Footings shall be supported on undisturbed natural soil or approved fill. Footings shall be 
stepped where it is necessary to change the elevation of the top surface of the footings. Foundations 
erected on soils with a bearing value of less than 2,000 psf (96 kPa) shall be designed in accordance 
with accepted engineering practice. 

3.2 ICF Foundation Wall Requirements 

The minimum wall thickness shall be greater than or equal to the wall thickness of the wall story 
above. A minimum of one No. 4 bar shall extend across all cold joints at a spacing not to exceed 24 
inches (610 mm) on center. Cold joint reinforcement shall have a minimum of 12 inches (305 mm) 
embedment on both sides of all cold joints. 

Exception: Vertical wall reinforcement required in accordance with this section 
is permitted to be used in lieu of cold joint reinforcement. 

Vertical wall reinforcement required in this section and interrupted by wall openings shall be placed 
such that one vertical bar is located within 12 inches (305 mm) of each side of the opening. 

3.2.1 ICF Walls with Slab-on-Grade 

ICF stem walls and monolithic slabs-on-grade shall be constructed in accordance with Figure 3.1. 
Vertical and horizontal wall reinforcement shall be in accordance with Section 4.0 for the above-
and below-grade portions of stem walls. 

3.2.2 ICF Crawlspace Walls 

ICF crawlspace walls shall be constructed in accordance with Figure 3.2 and shall be laterally 
supported at the top and bottom of the wall in accordance with Section 6.0. A minimum of one 
continuous horizontal No. 4 bar shall be placed within 12 inches (305 mm) of the top of the 
crawlspace wall. Vertical wall reinforcement shall be the greater of that required in Table 3.2 or, if 
supporting an ICF wall, that required in Section 4.0 for the wall above. 
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3.0  Foundations Prescriptive Method 

TABLE 3.1 
MINIMUM WIDTH OF ICF AND CONCRETE 

FOOTINGS FOR ICF WALLS1,2 (inches) 

Minimum Load-Bearing Value of Soil (psf) 

Number 
of Stories 2,000 2,500 3,000 3,500 4,000 

5.5-Inch Flat, 6-Inch Waffle-Grid, or 6-Inch Screen-Grid ICF Wall Thickness3 

One  Story 11 9 8 6 6 

Two  Story 20 15 13 11 10 

Three Story4 31 23 18 15 13 

7.5-Inch Flat or 8-Inch Waffle-Grid ICF Wall Thickness3 

One Story 13 10 9 8 8 

Two  Story 22 18 15 13 11 

Three Story5 36 27 21 18 15 

9.5-Inch Flat ICF Wall Thickness3 

One  Story 15 12 10 10 10 

Two  Story 26 21 17 15 13 

Three  Story 41 31 24 20 17 

For SI: 1 foot = 0.3048 m;  1 inch = 25.4 mm; 1 psf = 47.8804 Pa 

1 Minimum footing thickness shall be the greater of 11 inches (279 mm) when a dowel is required in accordance with 
Section 6.0, one-third of the footing width, or 6 inches (152 mm). 

2 Required minimum footing widths that are greater than the ICF wall thickness shall be increased as required to allow 
for a minimum 2-inch (51-mm) footing width projection on both sides of the ICF wall. The footing width projection 
shall be measured from the face of the concrete in the ICF wall to the edge of the footing. 

3 Actual thickness is shown for flat walls while nominal thickness is given for waffle- and screen-grid walls. Refer to 
Section 2.0 for actual waffle- and screen-grid thickness and dimensions. 

4 Applicable also for 7.5-inch- (191-mm-) thick or 9.5-inch- (241-mm-) thick flat ICF story supporting two 3.5-
inch-thick flat ICF stories. 

5 Applicable also for 9.5-inch- (241-mm-) thick flat ICF wall story supporting two 5.5-inch- (140-mm-) thick flat 
ICF stories. 

Maximum 
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3.0  Foundations Prescriptive Method 

TABLE 3.6 
MINIMUM VERTICAL WALL REINFORCEMENT FOR 

9.5-INCH- (241-MM-) THICK FLAT ICF BASEMENT WALLS 1,2,3,4 

Max. Minimum Vertical Reinforcement 

Height of Maximum Maximum Maximum Maximum 
Basement Unbalanced Equivalent Fluid Density Equivalent Fluid Density Equivalent Fluid Density 

Wall Backfill 
Height5 30 pcf 

(feet) (feet) 

4 N/R 

8 5 N/R 

6 N/R 

7 N/R 

4 N/R 

5 N/R 

9 6 N/R 

7 N/R 

8 N/R 

4 N/R 

5 N/R 

6 N/R 

10 7 N/R 

8 N/R 

9 N/R 

For SI: 1 foot = 0.3048 m;  1 inch = 25.4 mm;  1 pcf = 16.0179 kg/m3 

45 pcf 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

#3@6”; #4@12”; 
#5@18”; #6@26” 

N/R 

N/R 

N/R 

N/R 

#3@6”; #4@12”; 
#5@16”; #6@24” 

#3@4”; #4@8”; 
#5@12”; #6@18” 

60 pcf 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

N/R 

#3@6”; #4@12”; 
#5@18”; #6@26” 

#3@4”; #4@8”; 
#5@14”; #6@18” 

N/R 

N/R 

#3@10”; #4@18”; 
#5@26”; #6@36” 

#3@6”; #4@10”; 
#5@18”; #6@24” 

#3@4”; #4@8”; 
#5@12”; #6@16” 
#3@4”; #4@6”; 

#5@10”; #6@12” 

1 N/R indicates no vertical wall reinforcement is required. 
2 Deflection criterion is L/240, where L is the height of the basement wall in inches. 
3 Interpolation shall not be permitted. 
4 Walls shall be laterally supported at the top before backfilling. 
5 Refer to Section 1.0 for the definition of unbalanced backfill height. 
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3.0  Foundations Prescriptive Method 

Figure 3.1  ICF Stem Wall and Monolithic Slab-on-Grade Construction 
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3.0  Foundations Prescriptive Method 

Figure 3.3 ICF Basement Wall Construction 
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4.0 ICF Above-Grade Walls Prescriptive Method 

4.2.2 Exterior Covering 

ICFs constructed of rigid foam plastics shall be protected from sunlight and physical damage by the 
application of an approved exterior covering. All ICFs shall be covered with approved materials 
installed to provide a barrier against the weather. Use of air barriers and vapor retarders shall be in 
accordance with the authority having jurisdiction. 

TABLE 4.1 
MINIMUM HORIZONTAL WALL REINFORCEMENT FOR 

ICF ABOVE-GRADE WALLS 

ICF Wall Type Maximum 
and Minimum Height of 
Wall Thickness Wall Story 

Location of Horizontal Reinforcement 

inches (mm)1 feet (meters) 
8 (2.4) One No. 4 bar within 12 inches (305 mm) of the top of the wall story 

and one No. 4 bar near third points in the wall story 
Flat 9 (2.7) One No. 4 bar within 12 inches (305 mm) of the top of the wall story 

and one No. 4 bar near third points in the wall story 
10 (3.0) One No. 4 bar within 12 inches (305 mm) of the top of the wall story 

and one No. 4 bar near fourth points in the wall story 

3.5 (89) 

Flat 
5.5 (140) or 

8 (2.4) One No. 4 bar within 12 inches (305 mm) of the top of the wall story 
and one No. 4 bar near mid-height of the wall story 

Waffle-Grid 
6 (152) or 

9 (2.7) One No. 4 bar within 12 inches (305 mm) of the top of the wall story 
and one No. 4 bar near third points in the wall story 

Screen-Grid 
6 (152) 

10 (3.0) One No. 4 bar within 12 inches (305 mm) of the top of the wall story 
and one No. 4 bar near third points in the wall story 

Actual thickness is shown for flat walls while nominal thickness is given for waffle- and screen-grid walls. Refer 
to Section 2.0 for actual waffle- and screen-grid thickness and dimensions. 
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4.0 ICF Above-Grade Walls Prescriptive Method 

Figure 4.1  ICF Wall Supporting Light-Frame Roof 
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4.0 ICF Above-Grade Walls Prescriptive Method 

Figure 4.3  ICF Wall Supporting ICF Second Story and Light-Frame Roof 
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5.0 ICF Wall Opening Requirements Prescriptive Method 

Lintels shall be provided in load-bearing walls over all openings greater than or equal to 4 feet (1.2 
m) in width. Lintel depth, D, is permitted to include the available height of any ICF wall located 
directly above the lintel, provided that the increased lintel depth spans the entire length of the lintel. 
A minimum of one No. 3 stirrup shall be installed for all flat ICF lintels with spans greater than 4 
feet (1.2 m) at a maximum spacing of d/2, where d is defined in Figure 5.3. A minimum of two No. 
3 stirrups shall be installed in each vertical concrete core for all waffle-grid lintels with spans 
greater than 4 feet (1.2 m). 

Lintels for flat ICF walls shall be constructed in accordance with Figure 5.3 and Tables 5.5 and 5.6. 
Lintels for waffle-grid ICF walls shall be constructed in accordance with Figure 5.4 and Tables 5.7 
and 5.8. Lintels for flat and waffle-grid ICF walls spanning between 12 feet (3.7 m) and 16 feet (4.9 
m) shall be constructed in accordance with Table 5.9. Lintels for screen-grid ICF walls shall be 
constructed in accordance with the requirements for flat ICF walls. Lintels spanning greater than or 
equal to 4 feet (1.2 m) using screen-grid ICFs shall not be permitted in load-bearing ICF walls. 

5.3.2 ICF Gable End Wall Lintels (Non Load-Bearing) 

Lintels shall be provided in gable end walls over all openings greater than or equal to 4 feet (1.2 m) 
in width. Lintel depth, D, is permitted to include the available height of the ICF wall located 
directly above the lintel, provided that the increased lintel depth spans the entire length of the lintel. 
A minimum of one No. 3 stirrup shall be installed for all flat ICF lintels with spans greater than 4 
feet (1.2 m) at a maximum spacing of d/2, where d is defined in Figure 5.3. A minimum of two No. 
3 stirrups shall be installed in each vertical concrete core for all waffle-grid lintels with spans 
greater than 4 feet (1.2 m). 

Lintels for flat ICF walls shall be constructed in accordance with Figure 5.3 and Table 5.10. Lintels 
for waffle-grid ICF walls shall be constructed in accordance with Figure 5.4 and Table 5.10. Lintels 
for screen-grid ICF wall openings shall be constructed in accordance with the requirements for flat 
ICF walls. Lintels spanning greater than or equal to 4 feet (1.2 m) using screen-grid ICFs shall not 
be permitted. 

TABLE 5.1 
ADJUSTMENT FACTORS FOR USE WITH TABLE 5.21 

Adjustment Factor 
Building Aspect Ratio2 Parallel to the Shorter Parallel to the Longer 

Building Dimension or Building Dimension or 
Endwall, W Sidewall, L 

2.0 1.0 0.25 
1.8 0.9 0.30 
1.6 0.8 0.35 
1.4 0.7 0.40 
1.2 0.6 0.45 
1.0 0.5 0.50 

1 Linear interpolation between building aspect ratios shall be permitted. 
2 Refer to Figure 5.1 for the definition of the building aspect ratio. 
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 TABLE 5.3
 BASE PERCENTAGE OF SOLID WALL LENGTH

 ALONG EXTERIOR WALL LINES1,2,3

 

 ICF Wall  Max.  Base Solid Wall Length (percent)

 Type and
  Minimum

 Roof
Slope

 Wall Supporting
 Light-Frame Roof Only

 Wall Supporting ICF or Light-Frame
Second Story and Light-Frame Roof

 Wall Thickness   Maximum Wind Speed (mph)

 (inches)4   70  80  90  100  110  70  80  90  100  110

 Flat  3:12  15  15  15  15  20  30  35  40  50  55
 3.5  6:12  15  15  20  20  25  30  40  50  55  60

  9:12  20  25  30  40  45  45  60  70  85  95
  12:12  25  35  40  50  60  50  65  80  95  100

 Flat  3:12  15  15  15  15  15  20  25  30  40  40
 5.5  6:12  15  15  15  15  20  20  30  35  40  45

  9:12  15  15  20  25  30  35  45  50  60  70
  12:12  20  20  25  35  40  35  50  55  70  75

 Flat  3:12  15  15  15  15  15  20  20  25  30  30
 7.5  6:12  15  15  15  15  15  20  20  25  30  35

  9:12  15  15  15  20  25  25  30  40  45  50
  12:12  15  20  20  25  30  30  35  40  50  55

 Waffle-Grid  3:12  15  15  15  15  20  25  30  35  45  50
 6  6:12  15  15  20  20  25  25  35  45  50  55
  9:12  20  20  25  35  40  40  55  60  75  85
  12:12  25  30  35  45  50  45  60  70  85  90

 Waffle-Grid  3:12  15  15  15  15  15  20  25  30  35  35
 8  6:12  15  15  15  15  20  20  25  30  35  40
  9:12  15  15  20  25  30  30  40  45  55  60
  12:12  20  20  25  30  35  35  40  50  60  65

 Screen-Grid  3:12  15  15  20  20  25  30  40  45  55  60
 6  6:12  15  20  25  30  35  30  40  50  60  70
  9:12  25  30  45  50  65  50  65  80  90  100
  12:12  35  40  55  65  80  55  70  85  100  100
   Seismic Zone 2

 Flat, 3.5  N/A  20  35
 Flat, 5.5  N/A  15  30
 Flat, 7.5  N/A  15  25

 Waffle-Grid, 6  N/A  20  35
 Waffle-Grid, 8  N/A  20  30
 Screen-Grid, 6  N/A  25  45

 For SI: 1 inch = 25.4 mm;   1 mph = 1.6093 km/hr
 
 1 Linear interpolation between roof slopes shall be permitted.
 2 Base percentages are applicable for maximum 10-foot (3.0-m) wall story heights.
 3 N/A indicates not applicable.
4 Actual thickness is shown for flat walls while nominal thickness is given for waffle- and screen-grid walls. Refer to

Section 2.0 for actual waffle- and screen-grid thickness and dimensions.
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 Figure 5.2  ent of Openings
 
 

 
 

 Figure 5.3  at ICF Lintel Construction
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6.0 ICF Connection Requirements Prescriptive Method 

6.0 ICF CONNECTION REQUIREMENTS 

All ICF walls shall be connected to footings, floors, and roofs in accordance with this section. 
Requirements for installation of brick veneer on exterior ICF walls and other construction details 
not covered in this section shall comply with the manufacturer’s recommendations and sound 
practice. 

6.1 ICF Foundation Wall-to-Footing Connection 

No vertical reinforcement (i.e., dowel) across the joint between the foundation wall and the 
footing is required when one of the following exists: 

• The unbalanced backfill height does not exceed 4 feet (1.2 m). 
• The interior floor slab is installed in accordance with Figure 3.3 before 

backfilling. 
• Temporary bracing at the bottom of the foundation wall is erected before 

backfilling and remains in place during construction until an interior floor 
slab is installed in accordance with Figure 3.3 or the wall is backfilled on 
both sides (i.e., stem wall). 

For foundation walls that do not meet one of the above requirements, vertical reinforcement (i.e., 
dowel) shall be installed across the joint between the foundation wall and the footing in 
accordance with Figure 6.1. 

Exception: The foundation wall’s vertical wall reinforcement, at intervals of 4 
feet (1.2 m) on center, shall extend 8 inches (203 mm) into the 
footing in lieu of using a dowel as shown in Figure 6.1. 

6.2 ICF Wall-to-Floor Connection 

6.2.1 Floor on ICF Wall Connection (Top-Bearing Connection) 

Floors bearing on ICF walls shall be constructed in accordance with Figure 6.2 or 6.3. The wood 
sill plate or floor system shall be anchored to the ICF wall with 1/2-inch- (13-mm-) diameter 
bolts placed at a maximum spacing of 6 feet (1.8 m) on center and not more than 12 inches (305 
mm) from joints in the sill plate. Anchor bolts shall extend a minimum of 7 inches (178 mm) into 
the concrete. Light-frame construction shall be in accordance with the applicable building code. 
In conditions where wind speeds are 90 mph (145 km/hr) or greater, the 1/2-inch- (13-mm-) 
diameter anchor bolts shall be placed at a maximum spacing of 4 feet (1.2 m) on center. 

6.2.2 Floor Ledger-ICF Wall Connection (Side-Bearing Connection) 

Wood ledger boards shall be anchored to flat ICF walls having a minimum thickness of 5.5 inches 
(140 mm) thickness and to waffle- or screen-grid ICF walls having a minimum nominal thickness of 6 
inches (152 mm) in accordance with Figure 6.4 or 6.5 and Table 6.1. Wood ledger boards shall be 

I-50 PRESCRIPTIVE METHOD FOR INSULATING CONCRETE FORMS 
IN RESIDENTIAL CONSTRUCTION 





6.0 ICF Connection Requirements Prescriptive Method 

5 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. 

6 Minimum vertical distance between bolts shall be 1.5 inches (38 mm) for 1/2-inch- (13-mm-) diameter anchor 
bolts and 2 inches (51 mm) for 5/8-inch- (16-mm-) diameter anchor bolts. 

TABLE 6.2 
TOP SILL PLATE-ICF WALL CONNECTION REQUIREMENTS 

Maximum Wind Speed Maximum Anchor Bolt Spacing 1 

(mph) 1/2-Inch-Diameter Anchor Bolt 5/8-Inch-Diameter Anchor Bolt 

70 6’-0” 8’-0” 

80 6’-0” 8’-0” 

90 6’-0” 8’-0” 

100 4’-0” 6’-0” 

110 4’-0” 4’-0” 

For SI: 1 foot = 0.3048 m;  1 inch = 25.4 mm;  1 mph = 16.09344 km/hr 

Minimum anchor bolt embedment length shall be 4 inches (102 mm). 

TABLE 6.3 
ROOF STRAP UPLIFT REQUIREMENTS1,2 

Maximum Roof Maximum Minimum Strap Uplift Load (lb) 

Clear Span Number of Stories Maximum Wind Speed (mph) 
(feet) Above Grade 803 90 100 110 

24 One 240 400 570 760 
Two 320 490 680 900 

28 One 270 450 640 860 
Two 350 550 770 1010 

32 One 310 500 720 960 
Two 390 600 850 1120 

36 One 340 560 800 1080 
Two 430 670 940 1240 

40 One 380 620 890 1190 
Two 470 740 1030 1360 

For SI: 1 foot = 0.3048 m;  1 inch = 25.4 mm;  1 mph = 16.09344 km/hr 

1 Maximum roof overhang shall be 2 feet (1.2 m). 
2 Maximum roof truss or rafter spacing shall be 2 feet (1.2 m) on center. For 16-inch (406-mm) and 12-inch (305-mm) 

truss or rafter spacing, the required loads shall be multiplied by 0.67 and 0.5, respectively. 
3 Strap is not required when roof framing is connected to a wood sill plate in accordance with the local building code 

and the wood sill plate is anchored to the wall in accordance with Table 6.2. 
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 Figure 6.3  oor on ICF Wall Connection (Top-Bearing Connection)
 
 

 
 Figure 6.4 Floor Ledger-ICF Wall Connection (Side-Bearing Connection)
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