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About the Speaker
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Dr. Mills-Be a le  h a s  a  com b in e d  20  ye a rs  o f e xp e rie n ce  in  a ca d e m ia , m a t e ria ls  
re se a rch , e n g in e e rin g  con su lt in g , c ivil/s t ru c t u ra l cod e  a d voca cy, a n d  fie ld  
e n g in e e rin g  w ork.

He  is  a  m e m b e r o f ACI-560  com m it t e e  on  ICF t e ch n o log y, ACI-332 com m it t e e  
on  Ab ove  Gra d e  W a lls , ASHRAE 90 .1 com m it t e e  on  En e rg y St a n d a rd s  fo r Sit e s  
a n d  Bu ild in g s e xce p t  Low -rise  Bu ild in g s, ICC P e rfo rm a n ce  Cod e  com m it t e e  
Su b g rou p  3 (Fu n c t ion a l Re cove ry), SG-5 (St ru c t u ra l a n d  Ge o t e ch n ica l). 

Sp e c ia lt ie s : 
Con st ru c t ion  m a t e ria ls’ p e rfo rm a n ce  m o d e lin g , con c re t e  t e ch n o log y, 
n a n om a t e ria ls , g e o st ru c t u ra l a n a lysis , in n ova t ive  m a t e ria ls , g re e n  d e sig n , 
p a ve m e n t s  a n d  t ra n sp o rt a t ion  syst e m s. 



PRESENTATION OUTLINE
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• In t ro d u c t io n  - h is t o ry a n d  b a ckg ro u n d  o f ICFs

• Co m p o n e n t s  o f t h e  ICF w a ll syst e m

• Co n st ru c t io n  m e t h o d o lo g y

• St ru c t u ra l a n d  n o n -s t ru c t u ra l b e n e fit s  o f ICFs

• Co d e  a n d  s t a n d a rd s’ re q u ire m e n t s  

• P ro je c t  ca se s  a n d  e xa m p le s  o f ICF co n st ru c t io n

• Q & A Tim e



History of ICF Construction 
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• 19 37   (Be lg iu m ) – DURISOL, t h e  firs t  ICF
• P ost -W W II Eu rop e  – Bu ild  Qu ickly & Effic ie n t ly
• 1959 – In t ro  in  13 Cou n t rie s , Re d u c in g  Co st s  b y 20 % – 30 %
• 19 6 6  – Gre g o ri file s  p a t e n t  in  Ca n a d a  
• 1970 ’s  t o  198 0 ’s  – Su b st a n t ia l In d u st ry Grow t h  
• 1990 ’s  – Ove r 30  m a n u fa c t u re rs  w it h in  t h e  ICF in d u st ry
• 20 0 9 – Ma rke t  d o w n -t u rn … >20  m a n u fa c t u re rs
• 20 21 – Un p re c e d e n t e d  Ma rk e t  Gro w t h  = INSTALLERS



Background on ICF Wall Systems 
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• W h a t  a re  ICF w a ll syst e m s ?
• W h a t  is  t h e  h is t o ry o f ICF w a ll co n st ru c t ion  ?
• W h a t  a re  som e  o f t h e  kn ow n  b e n e fit s  ?

W a lke r’s  La n d in g , Milw a u ke e , W I

Dorm it o ry, Te xa s Te ch , Lu b b ock, TX



Background on ICF Wall Systems 
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A c o m p o s it e  w a ll s ys t e m  d e sig n e d  con sis t in g  o f con c re t e , s t e e l 
re in fo rce m e n t , in su la t ion , a ir b a rrie r, va p o r b a rrie r a n d  fu rrin g  s t rip s  fo r:
s t ru c t u ra l p e rfo rm a n c e , t h e rm a l e ffic ie n c y a n d  fa s t e r  c o n s t ru c t io n .



Building Innovation Conference 2025 7

Block/ Form Types and Shapes
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Components of the ICF Wall System 

Plastic ties 6″ to 8″ 
on center

Concrete 4″ to 
12″ thickEPS insulation 2 

⅜″ to 2 ¾″ thick

EPS insulation 2 ⅜″ 
to 2 ¾″ thick

Furring strips 6″ to 
8″ on center

Steel reinforcing

Gypsum wallboard 
screwed directly to 
the furring strips

Ou t e r e d g e s  = EP S in s u la t io n  2 ⅜ ″ t o  2 ¾ ″ t h ic k  fo r 
con t in u ou s in su la t ion  on  b o t h  s id e s  o f t h e  w a ll.

In t e rio r  o f t h e  w a ll = c o n c re t e  4 ″ t o  12″ t h ic k .

P la s t ic  t ie s  = p la c e d  6 ″ t o  8 ″ o n  c e n t e r .

Th e  t ie s  d e t e rm in e  t h e  t h ic k n e s s  o f t h e  
t o t a l w a ll a s  p e r  s p e c s .

Tie s  o ffe r  fo rm  s u p p o rt  d u rin g  c o n c re t e  
p la c e m e n t , a n d  h e lp  t o  e lim in a t e  t h e rm a l 
b rid g in g .
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Types of ICF wall systems 

3 t yp e s o f w a ll syst e m s a re  d e sig n e d  a n d  co n st ru c t e d :
o Flat wall systems
o Screen-grid wall systems
o Waffle-grid wall systems



Building Innovation Conference 2025 10

The flat ICF wall 
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The screen-grid ICF wall 
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The screen-grid ICF wall 
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Typical ICF wall-to-floor connection 
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ICF Construction Methodology

Construction Step Installation Procedure

Step 1
ICFs are stacked in the shape of the wall, and openings for windows and doors 
are formed using treated wood or plastic.

Step 2 Steel reinforcing is placed into the forms and secured in place.

Step 3
Bracing and scaffolding are installed to keep the wall straight, plumb, and 
secure and to provide a working platform.

Step 4 Concrete is pumped into the forms.

Step 5
Electrical and plumbing lines are installed into the EPS by cutting channels with 
a hot knife or other tool.

Step 6
Interior and exterior finish is installed directly to the ICFs by screwing into the 
embedded furring strips.
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Construction procedure
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Structural and Non-structural Benefits

 Re silie n t  p e rfo rm a n ce  a g a in st  e xt re m e  w e a t h e r e ve n t s .
 Th e rm a l a n d  e n e rg y-e ffic ie n t  p e rfo rm a n ce .
 Fire -re sis t a n t  p e rfo rm a n ce .
 So u n d -a t t e n u a t io n  p e rfo rm a n ce . 

Hello - Can I hear you ?
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Resilient performance of ICF Wall Systems

Reference:
Lopez et al. (2021). Experimental study of in-plane flexural behavior of screen-grid insulated concrete form rectangular 
and T-shaped walls, Engineering Structures, Volume 247.  

So m e  re p o rt e d  s t ru c t u ra l b e n e fit s  in c lu d e , b u t  n o t  lim it e d  t o :

 Large inelastic, stable deformations.
 High energy dissipating capacity of the wall systems.
 Flexural resistance models for solid cross-section reinforced concrete (RC) 

members are applicable for ICF walls.
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Resilient Performance in High-Risk Seismic Zones 

Reference:
Asadi et al. Response Modification Factor due to Ductility of Screen-Grid ICF Wall System in High Seismic Risk 
Zones (2017). KSCE Journal of Civil Engineering 21(1):258-264.  

 Usin g  Co n c re t e  Da m a g e  P la s t ic it y  Co n s t it u t ive  Mo d e ls  (CDP ), Asa d i e t . 
a l. (20 17) sh ow e d  t h a t  a  s c re e n -g rid  w a ll s t ru c t u ra l s ys t e m , if u se d  in  
h ig h  se ism ic  risk zon e s, h a s  a n  a c c e p t a b le  d u c t ilit y .

 Th is  p e rfo rm a n ce  e n su re s  re q u ire d  d iss ip a t ion  o f e a rt h q u a ke  e n e rg y in  
t h e  w a ll syst e m .



High Impact Resistance

Shear wall systems to resist high winds.

Category 5 Hurricane

EF-4 / EF-5 Tornado

Flood-damage Resistance

Class 5 Building Materials – highest classification 
(FEMA).

Can be used below base flood elevation (BFE).
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Strength and Durability Requirements



Selected Reference
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ICFs can help our communities mitigate risks and impact of fire occurrence.
The FEMA National Wildfire Risk Map
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Fire-resistant performance of ICF walls

W h e n  t e s t e d  a cco rd in g  t o  t h e  ANSI/UL 263 a n d  ASTM E119-0 7, a n  ICF w a ll w it h  
re in fo rce d  con cre t e  w it h  a  m in im u m  com p re ssive  s t re n g t h  o f 2,90 0  p si (20  MP a ), 
a n d  ½ -in . (13-m m ) g yp su m  w a ll b oa rd  on  e a ch  s id e :

ICF wall thickness, inches
(mm)

Fire Rating

4-in. (102-mm) 2-hours

6-in. (152-mm)
3- or 4-hour rating

8-in. (203-mm)
and thicker

> 4-hour rating
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Fire-resistant performance of ICF walls – Contd.

Th e  EP S u se d  fo r ICFs is  m a n u fa c t u re d  w it h  fla m e  re t a rd a n t s  t h a t  re n d e r t h e  EP S 
in su la t io n  co m p le t e ly u n a b le  t o  su p p o rt  a  fla m e  w it h o u t  a n  o u t sid e  fla m e  so u rce .
 
EP S u se d  fo r ICFs is  re q u ire d  t o  h a ve :
 A flame spread index less than 25;
 A smoke developed rating less than 450 (ASTM E84-197 and ANSI/UL 723).



Case Study – Blast Resistance Testing

Fo rc e  P ro t e c t io n  Eq u ip m e n t  De m o n s t ra t io n
• Qu a n t ico  Ma rin e  Co rp s Ba se , 20 0 3
• De m o n st ra t e  b la st  re sis t a n t  p ro p e rt ie s  o f ICFs
• ICF re a c t io n  b o xe s w it h  n o  e xt e rio r c la d d in g  

w e re  su b je c t e d  t o  b la st s  fro m  a  50 -p o u n d  
ch a rg e  o f m ilit a ry g ra d e  TNT a t  d is t a n ce s o f 4 0  
fe e t  t o  6  fe e t

• Acce p t a n c e  c rit e ria
– Milit a ry p e rso n n e l in  t h e  s t ru c t u re  su rvive  

t h e  b la st
• Ou t co m e

– Lim it e d  d a m a g e  o b se rve d  t o  t h e  co n c re t e  
s t ru c t u re

– EP S a b so rb s e n e rg y fro m  t h e  sh o ck w a ve s, 
d issip a t e s  e n e rg y o ve r t im e , cu sh io n s 
co n c re t e  

Photo credits: Insulated Concrete Form Association



Case Study – ICF Apartment Building Survives Explosion and Fire

Ma s s ive  n a t u ra l g a s  e xp lo s io n  in  
Ea s t  Ha rle m , Ne w  Yo rk  Cit y 
(20 14 )
• De st roye d  t w o  a p a rt m e n t  b u ild in g s, 

va ca t e d  fou r n e ig h b o rin g  p rop e rt ie s , 
a n d  sh a t t e re d  w in d ow s b locks a w a y

• Ne a rb y, b u ild in g s a n d  h ou se h o ld s 
a ffe c t e d  b y t h e  b la st  

• Eig h t  (8 ) d e a t h s , 70  in ju rie s  a n d  10 0  
d isp la ce d  fa m ilie s

• > 250  fire fig h t e rs , p a ra m e d ics , a n d  
p o lice  o ffice rs  re sp on d e d

• Loca l u t ilit y w a s re sp on sib le  fo r $153.3 
m illion  d a m a g e s, 

• Ad ja ce n t  ICF con c re t e  b u ild in g  
su rvive d  a  b la st  a n d  su b se q u e n t  fire  
a n d  re op e n e d  a ft e r re p a irs . 



Case Study – ICF Apartment Building Survives Explosion and Fire

2013 2015

March 12, 2014



Relevant Codes and Standards – 2024 IBC

IBC 19 0 3.4  Fla t  w a ll in s u la t in g  c o n c re t e  fo rm  (ICF) 
s ys t e m s .  In su la t in g  co n cre t e  fo rm  m a t e ria l u se d  fo r 
fo rm in g  fla t  co n cre t e  w a lls  sh a ll co n fo rm  t o  ASTM E2634 .
ASTM E2634  – St a n d a rd  Sp e c ifica t io n  fo r Fla t  W a ll 
In su la t in g  Co n cre t e  Fo rm  (ICF) Syst e m s
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Satisfying LEED v5 Requirements with ICF Walls

 LEED v5 w a s re ce n t ly la u n ch e d  in  Ap ril 20 25.

 ICF w a ll syst e m s h a s  t h e  p o t e n t ia l t o  sa t isfy se le c t e d  re s ilie n ce  p re re q u is it e s  a n d  
c re d it s  u n d e r Su st a in a b le  Sit e s  (SS) fo r e xa m p le .

Source: LEED v5 Building and Construction Resilience Requirements, USGBC, April 2025.



QUESTIONS ?
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Ju lia n  Mills-Be a le , P h D
Dire c t o r, Civil/St ru c t u ra l Cod e s a n d  St a n d a rd s

Na t ion a l Re a d y Mixe d  Con cre t e  Assoc ia t ion  (NRMCA)
Em a il: jm ills-b e a le @n rm ca .o rg

P h o n e : 951-333-6559

mailto:jmills-beale@nrmca.org
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