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Introduction to 
Insulating Concrete 

Forms (ICF’s)

The Minnesota Concrete Council is a Registered Provider (G538) with The 
American Institute of Architects Continuing Education Systems.  Credit 
earned on completion of this program will be reported to CES Records for 
AIA members.  Certificates of Completion for non-AIA members are available 
upon request.

This program is registered with the AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material of 
construction or any method or manner of handling, using, distributing, or 
dealing in any material or product.  Questions related to specific materials, 
methods, and services will be addressed at the conclusion of this 
presentation.

AIA

1. The characteristics of Insulating Concrete Forms 
(ICF’s)

2. The benefits of ICF’s from a standpoint of 
sustainability, energy efficiency, sound, fire, etc.   

3. Design and specification consideration when using 
ICF’s 

4. The construction process when using ICF’s
5.  Project examples – How ICF’s are used in 

educational, housing, municipal and 
retail/commercial markets

Presentation Objectives
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ICF Wall Assembly   =
Concrete, Steel + Recycled Plastic and EPS Foam

+

+ +

Plastic Webs/Ties + EPS Panels:

• Chair Horizontal Rebar 

• Concrete Head Pressure

• Furring System for Finishes

Ratio of high density plastic (webs and brackets) to foam weight 
of ICF is indicator of strength and value of system

ICF Recycled content is typically the 
polypropylene plastic webs
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Polystyrene Plastics Invented in 1839
1951: invented the technology of expanding the 
Polystyrene (Styropor®) Expanded Polystyrene (EPS) is 
utilized in building construction for perimeter and cavity wall 
insulation to keep buildings comfortable and increase energy 
efficiency

Expanded Polystyrene

• Returns in energy savings       
150 times the BTU’s used    
during manufacturing 

• Typically R-4 Per Inch      
insulating qualities

• 100% Recyclable

• No CFCs, HCFCs, 
Formaldehydes

• Will not facilitate mold or      
mildew growth

• Stable in high moisture, high   
and low temps, not subject to rot

• Not a food source for insects

• Continuous lifecycle energy 
performance versus single       
use products

One 600 lb 5’ square tote of EPS produces 
one 53’ trailer load of ICF forms

Expanded Polystyrene

• Flat Wall is most widely used 99+% of the time
• Some flat wall forms (knockdowns) must be 

assembled at the jobsite
• Most ICF’s come in common 4’x16” pre-

assembled forms also 8’ x 18” in size.
• Many sizes and shapes for design needs and 

speed of construction

Historic ICF Types
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ICF Shapes & Sizes

ICF Advantages

1. 5 in 1 Full Assembly = Efficiencie$
2. Fewer Building Site Materials & 

Fewer Sub-Trades to schedule
3. Speed of Construction
4. Superior Strength & Building Security
5. Design Flexibility
6. Superior Thermal Performance (CI)
7. Reduction of Building HVAC & Annual 

Maintenance Costs
8. Healthy Indoor Environmental Air 

Quality IAQ
9. Provides Sound Suppression (High 

STC Rating)
10.Compatible with ALL Finish Materials
11.Sustainable Products – Green 

Building Performance
12.USGBC LEED or other Green Building 

Program “Contributor or Enhancer” in 
many categories

5-IN-1 System
Common Elements of an Exterior Wall

1. Solid Monolithic Cast-in-Place Reinforced Structural Concrete Mass Wall
2. Continuous Insulation (CI) 2-5/8” Each Side
3. Air Barrier - Code compliant
4. Vapor Barrier - Code compliant
5. Double Furring - 8” – 12 “ OC vertically each side of wall for finish attachment
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ICF Design Flexibility

ICF Design Flexibility

ICF Design Flexibility
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ICF Safety & Security = Insurance Saving

• Superior Fire Rating

– 2 to 4 Hour UL fire rated walls

– Lower flame spread index than wood

– Lower Toxicity when compared to other 
construction materials

• Structural Strength
– Structural concrete engineered for use in areas 

with high seismic conditions
– Ballistic Resistance DoD & Municipal
– Hurricane & Tornado Resistant Wind Loads

• Design strength to easily exceed wind loads
required by local codes

• Design strength to easily exceed seismic loads
required by local codes 

ICF Fire Ratings
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Many ICF’s have UL (ASTM) listings up to a 4 hour fire rating (FRR)

Third Party Testing & Performance-Expanded Polystyrene (EPS):

ICF Flame Spread / Smoke Development Index

Flame Spread Index (FSI) is less than 25 
Max. per Code is 75

Smoke Development Index (SDI) is less than 450
Max. per Code is 450

Fire Resistance

Structural Safety & Sustainability

Among the Ruins of Mexico Beach Stands 
One House, Built ‘for the Big One’

ICF Safety & Security = Insurance Saving
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ICF Sound Reduction by 80%
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Most ICF walls rated at STC 51 – 52 with ½” drywall

ASTM E90

– Moderates internal temperature swings

– Increases occupant comfort

– Reduces energy requirements

– National average energy savings 46%

“A wood framed wall would have to 
be insulated to a level exceeding 

R50 in many cases, in order to 
perform at a level equivalent to an 

ICF wall.”
CTL LABS- Skokie, IL

Insulated Thermal Mass

ICF Energy Efficiency

– Utilize ASHRAE* Energy Efficient Design Calculations

– ICF Structures exhibit 75% Reduction in air infiltration or an average 
air leakage or infiltration rate of 0.05 (average air changes/hour)

– Many Form Unit R-Values = R24

– First Cost Reductions due to RIGHT sizing of HVAC system based 
upon assembly

– Annualized Utility Cost Reductions

– Peak Hour energy use reductions

19

20

21



8

ICF Energy Efficiency

• https://icf-ma.org/resources/thermal-study/

ICF Interior Air Quality (IAQ)

• Controlling indoor air reduces reactions to 
respiratory allergies, asthma, and other related 
health concerns.

• ICF’s contain no CFC’s HCFC’s Formaldehydes or 
off-gassing

• Air handling and filtration components more efficient
• Dust and blown particulates minimized due to low 

air infiltration
• No Mold or Mildew
• American Lung Association Clean House designate
• Insulation and webbing material completely inert
• Higher IAQ result

Construction Efficiencies

• Less trades on site
• On time deliveries
• Cleaner jobsite
• Safer Jobsite
• No winter protection
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Lifetime Maintenance Costs

• No hollow cavities to promote mold growth

• No settling cracking popping warping walls

• No food value for termites or vermin

• Minimal shrinkage and/or expansion

• Lower Utility Costs

• Drywall pops minimized

• Stucco cracking minimized

Black mold on stick 
frame on multi story 

above grade on 
podium deck 

• Safe-Secure-Long Lasting Materials

• Recycled Materials and Recyclable

• Energy Efficient & Return on Energy

• Reduced Materials – Waste

• Local Materials

ICF – SUSTAINABLE?

ICF Markets - Residential
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ICF Markets - Residential

ICF Markets - Residential

ICF Markets - Residential

Affordable & Safe Housing: 82 Homes 2010 & 30 Homes 2015
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ICF Markets - Residential

Affordable & Safe Housing

ICF Markets – Multi-Family

Village Plaza Condominiums - Circle Pines, MN

ICF Markets – Multi-Family
Lakeville, MN
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ICF Markets – Mid-Rise
Waukesha, WI

ICF Markets – Mid-Rise
Ashwaubenon, WI

ICF Markets – Mid-Rise
Milwaukee, WI
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ICF Markets – Multi-Family
Brooklyn, NY

ICF Markets – Multi-Family

Warfield Place Pensacola FL

Portland Oregon Lane Mixed Use Tower
Office Retail and Residential total 45,000 sq ft – Birtcher Development & JE Dunn Construction

ICF Markets – Mixed Use
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ICF Markets – Multi-Family

ICF Markets – Multi-Family

ICF Markets – Multi-Family

VA Multi-Family Residential – Mandaree, ND
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ICF Markets – Medical
Aberdeen, SD

ICF Markets – Medical
Andover, MN

ICF Markets - Commercial

Village Plaza Condominiums - Circle Pines, MNWhite Bear Lake – Office Building
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ICF Markets - Commercial

Village Plaza Condominiums - Circle Pines, MN
White Bear Lake – Office BuildingOffice Building - Little Canada , MN

ICF Markets – Commercial
Eagan and Hugo, MN 

ICF Markets - Commercial
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ICF Markets - Commercial

ICF Markets - Commercial

ICF Markets – Retail
Apple Valley, MN
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ICF Markets – Retail
Apple Valley, MN 

ICF Markets - Retail

ICF Markets - Retail

MESKWAKI TRAVEL PLAZA
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ICF Markets - Retail

MESKWAKI TRAVEL PLAZA

ICF Markets - Retail

MESKWAKI TRAVEL PLAZA

ICF Markets - Retail

NEW PHILADELPHIA, OHIO
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ICF Markets - Municipal

ICF Markets - Municipal
Fire Station 40 Charlotte-Mecklenburg County

Courtesy of ADW - Architect:

ICF Markets - Municipal
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ICF Markets - Municipal

ICF Markets - Municipal

ICF Markets – Municipal
Walker, MN
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ICF Markets – Municipal
Walker, MN

ICF Markets – Municipal
Walker, MN

ICF Markets - Municipal

City of Phoenix Fire Dispatch and Emergency 911 Center
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ICF Markets – Faith Based

Hope Chapel 2008 - AIA Design Award 

Architect: JVC Architects

ICF Markets – Faith Based

Hope Chapel 2008 - AIA Design Award 

Architect: JVC Architects

Our Lady of Sorrows Church
The Society of Saint Pius X

40+ ICF Buildings @ Phoenix Archdiocese

ICF Markets – Faith Based
Sartell, MN

67

68

69



24

ICF Markets – Event/Meeting Center

ICF Markets – Light Commercial

ICF Markets – Light Commercial
Giants Ridge- Biwabik, MN
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ICF Markets – Light Commercial

Location: Tampa (Ybor City) Florida
Type: Manufacturing + Packaging
Size: 15,600 sq. ft. (floor)
ICF Use: 10,600 sq. ft.
Cost: $3 million
Total Construction: 52 weeks
ICF Installation Time: 45 days
Owner: Ostra Holdings
General Contractor:
ARCO/Murray Construction
ICF Installer + Form Distributor:
Turning Leaf Construction
Architect: Florida Design Studio –
Alan Dobbs

ICF Markets – Hospitality
East Bay Suites, Grand Marais

• Multi Story Floor by Floor Construction

ICF Markets - Hospitality
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ICF Markets - Hospitality

ICF Markets - Hospitality

Hospitality & Multi Unit Multi Story Residential

ICF Markets - Hospitality
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• Multi Story Floor by Floor Construction

ICF Markets - Hospitality

HI Express Louisville
11 Month Build

Hampton Inn -Newport KY 14 Month Build

Speed of Construction

ICF Markets - Hospitality

Hampton Inn -Newport KY 14 Month Build

ICF Markets - Hospitality

Hampton Inn -Newport KY 14 Month Build

SLEEP INN-SARASOTA FL
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ICF Markets – Hospitality
Des Moines, IA

ICF Markets – Student Housing

Carleton College: Fourth Level Pour = ALL Seasons 

ICF Markets – Student Housing

Carleton College – Gables 
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ICF Markets – Student Housing

Carleton College – Memorial & Casset Halls 

ICF Markets – Student Housing

Carleton College – LEED Gold 

ICF Markets – Student Housing

U of MN - Morris
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ICF Markets – Student Housing

ICF Markets – Student Housing

Memphis, KY

ICF Markets - Student Housing
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ICF Markets - Student Housing

ICF Markets - Student Housing

ICF Markets – Student Housing
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ICF Markets – Student Housing

OWNER: 
Texas Tech University System

ARCHITECTS:
Barnes, Gromatzky, Kosarek
Architects
1508 West 5th Street, Suite 200
Austin, TX 78703
&
Mackey Mitchell Architects
900 Spruce St. #500
St. Louis, MO 63102

CIVIL ENGINEER:
Hugo Reed and Associates
1601 Avenue N.
Lubbock, TX 79401

STRUCTURAL ENGINEER:
Datum Gojer Engineering
5929 Balcones Dr. Ste. 100
Austin, TX 78731

CONTRACTOR:
The Whiting-Turner Contracting 
Company
14100 San Pedro Ave. Suite 101
San Antonio, Texas 78232ICF PACKAGE_14110-03B

NEW STUDENT HOUSING COMPLEX
Insulated Concrete Forming (ICF)  Structural Walls

TEXAS TECH UNIVERSITY - Lubbock, TX

ICF Markets – Student Housing

This student housing project constructed 455 new beds in a two building four story complex. It includes 61 Singles, 47 Doubles, 75 
Quadruple units and an integrated retail/food service facility called Raider Exchange. Building amenities include lobby and mailroom 
space, offices, study rooms with technology tables and laundry facilities. Each living unit is equipped with a full size kitchen. The 
existing tree ally on the north side of the complex known as Aggie Grove was incorporated into the landscape of the project. 

TEXAS TECH UNIVERSITY - Lubbock, TX

ICF Markets – Senior Living
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ICF Markets - Theatre

ICF Markets - Theatre

Paragon CMX Theatre– Burnsville MN

ICF Markets - Theatre

Paragon CMX Odyssey Theatre – Cultured Stone + stucco 
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ICF Markets - Theatre

Cinemagic Theater – Cultured Stone 

Paragon CMX Theatre– Lobby 

ICF Markets - Theatre

Grand Odyssey 8 Watertown, SD

ICF Markets - Theatre

• Theaters

• Worship

• Big Box

• Municipal

• Office

• Schools

•Health Care

Grand Odyssey 8 Watertown, SD
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ICF Markets – Educational
Fort Totten, ND

ICF Markets – Educational
Fort Totten, ND

ICF Markets – Educational
Fort Totten, ND
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ICF Markets – Educational
Fort Totten, ND

ICF Markets – Educational
Fort Totten, ND

ICF Market – K-12 Schools
Menahga Schools
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ICF Market – K-12 Schools
Menahga Schools

ICF Market – K-12 Schools
Menahga Schools

ICF Market – K-12 Schools
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ICF Market – K-12 Schools

ICF Market – K-12 Schools

ICF Market – K-12 Schools
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• Central Elementary School Stephenville TX
• Chamberlain Primary School Stephenville TX
• HEB ISD Euless TX
• Kilgore Elementary School Kilgore TX
• Elementary School #24 Mansfield TX
• Junior High School Perrytown TX
• Elementary School Stratford TX
• Middle School Stratford TX
• Cooper ISD Elementary Cooper TX
• Alice Ponder Elementary School Mansfield TX
• Pflugerville Elementary School #20 Pflugerville TX
• Frisco Middle School #14 Frisco TX
• Frisco Middle School #15 Frisco TX
• Killeen Elementary School #33 Killeen TX
• Viridian Elementary School Arlington TX
• Whitney Middle School Whitney TX
• Benold Middle School Georgetown TX
• McGregor Primary School McGregor TX
• Granbury High School Granbury TX
• Rick Reedy High School # 8 Frisco TX
• San Marcos ISD Pre K San Marcos TX
• Janie Barron Elementary Palmer TX 
• Gatesville Elementary School Gatesville TX
• Frisco High School #9 Frisco TX 
• West High School West TX 
• Duncanville ISD Hastings Elem School Duncanville TX
• Frisco ISD Nelson Middle School Frisco TX
• Frisco ISD Pearson Middle School Frisco TX
• Denton ISD Gonazalez Middle School Denton TX

• Timmerman Elementary Pflugerville TX
• Rancho Sienna Elementary Liberty Hill TX
• Godley High School Godley TX
• Keller ISD Elementary School Keller TX
• Prestwyk Elementary Prosper TX
• Joshua ISD Elementary Joshua TX
• Dimmitt ISD Elementary Dimmitt TX
• Killeen ISD Elementary School Killeen TX
• Manor ISD Elementary School Manor TX
• Price T Young Elementary Marshall TX
• Texas Tech Dorms Lubbock TX
• Prosper ISD Elementary 8 Prosper TX
• Prosper ISD Elementary 9 Prosper TX
• Northwest ISD Elementary 18 Ft Worth TX
• Prosper ISD Middle School 3 Prosper TX
• Eagle Mountain Saginaw ISD Middle Sch 6 TX
• Mansfield ISD Early Lit Center Arlington TX
• Agnew Middle School Mesquite TX
• Van Alstyne Middle School Van Alstyne TX
• Mesquite ISD High School Mesquite TX
• Joshua ISD Middle School 5 Joshua TX
• Jack C Hays High School Buda TX
• Eagle Mtn Saginaw Mid School 6 Ft Worth TX
• Beck Elementary School Trophy Club TX
• Frisco ISD Independence High School Frisco TX
• Frisco ISD Lawler Middle school Frisco TX
• Sunnyvale ISD High School Sunnvale TX
• Sunnyvale ISD Middle School Sunnyvale TX
• Plano ISD Plane East High School Plano TX

Texas ICF Schools Partial Listings 
2012 – 2017 Construction period

ICF Market – K-12 Schools

MacArthur Elementary School – Leavenworth, KS

ICF Market – K-12 Schools

• Theaters

• Worship

• Big Box

• Municipal

• Office

• Schools

•Health Care

MacArthur Elementary School –Leavenworth, KS
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ICF CSI SPECIFICATION

CSI Division 3 
Concrete
03 11 19 Insulating 
Concrete Forms

ICF Testing & Code Approvals

HVHZ
(High Velocity Hurricane Zone)

ICF Means & Methods
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ICF Design

Full BIM Library

Typical ICF Details - Footings

Typical ICF Details: Floors

121

122

123



42

ICF Details – PC Hollow Core

ICF Details – PC Hollow Core

ICF Details – PC Hollow Core
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ICF Details - Hambro

ICF Details – Eco-Span

ICF First Course Layout

• First course placement start at corners, rebar dowel locations to meet             
bays between form system OC webs, cut forms to length as needed.
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ICF Bracing Alignment 

ICF Bracing Alignment 

ICF Wall Openings

ICF “Buck” or “IFA” material includes; Wood, EPS, Vinyl, and Steel Frame
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ICF Wall Openings

Insulated Bucking System:
Continuous Insulation

ICF Embeds

ICF Concrete Specifications

EXAMPLE: Bolden Elementary School MCAS Beaufort SC
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Through Wall 
Penetrations

Sleeve through foam prior to concrete placement for utility installations

ICF Thru Wall Penetrations

ICF Thru Wall Penetrations

ICF Concrete Specifications

• Recommended concrete mix design for ICF’s
– 4” ICF - 3/8” maximum aggregate; 
– 6” ICF – 3/8”-1/2” maximum aggregate;
– 8” ICF – 1/2”-3/4” maximum aggregate
– 3,000 psi minimum (Typical) for the walls 
– Slump

» 4” ICF – 6” to 7”
» 6” ICF – 5.5” to 6.5”
» 8” ICF – 5” to 6”
» 10” ICF – 5” to 6”
» 12” ICF – 5” to 6”

Mid Range Water Reducer/Plasticizer and Fly-ash Mix Designs encouraged
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ICF Concrete Placement

Typical Ideal Slump

5” – 7”

ICF Concrete Placement

Floor & Roof Connections
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Balconys

Balconys

ICF: Plumbing+Electrical
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ICF Finish Compatibility

• Drywall

• Hardened Materials

• Brick & Stone 
Masonry

• Sidings

• Synthetic Stucco

• Cementitious Stucco

ICF Interior Finishes

ICF Interior Finishes
Underground Garage
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ICF Hardened Coatings

Hardened Coatings with High PSI -Fire Resistance
• Parex
• Master Wall
• Dryvit
• BASF; Synergy etc.
• Sto

ICF Stucco Finish

ICF Brick Finishes
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ICF Brick/Masonry Embeds

ICF Stone Finishes

Stone Veneer

ICF Light Weight Advantage

• 1 ICF Straight Form Unit weighs 5 lbs 
delivers 5.33 s/f of wall. 

• CMU equivalent wall s/f requires 6 units 
weighing 140 lbs  (mortar not included)          
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ICF Man-Hour Rates

– No heavy lifting or transporting of equipment 
required…

– Labor pool can be quickly trained to become 
certified ICF installers.

– No heavy metal forms to transport, strip and 
maintain.

Typical ICF Bundle: (84 Lbs) at 64 Sq Ft of Wall. vs CMU equivalent (1,680 Lbs)

Thank You

Curt Gohmann - cgohmann@brockwhite.com – (651) 247-1870

John Lee, P.E. – jlee@cemstone.com – (612) 760-9390
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