
A casual debate o� en will arise over the use of either 
epoxy or polyurethane foam for concrete crack and 
joint repair.  Both will � ll the crack and prevent water 

in� ltration, so if simply preventing a leak is the only concern, 
then either product is � ne to use.

� e question of which product is better depends on the 
type of crack or joint and conditions present at the time of the 
repair.  For a majority of standard concrete foundation cracks, 
the best answer is, “whatever the contractor is most comfortable 
using.”  In residential foundation repair, usually either system 
will work, so the best choice is the product the contractor is 
most experienced with.  � is ensures the product is applied 
correctly and that the repair goes as smoothly as possible.

� e vast majority of cracks in concrete structures are 
formed due to the shrinkage of concrete during the cure 
cycle but there is a whole separate class of cracks that o� en 
require expert review in terms of resin selection.  Cracks due 
to movement, shi� ing and/or settling should be evaluated by 
a structural engineer who can provide professional opinion on 
the best corrective action.  

Epoxy
� e obvious di­ erence between the two injection systems 

is that epoxy will restore the structural integrity of the crack or 
defect in the concrete by � lling the crack with a high-strength 
adhesive that essentially ‘welds’ the cracked wall back together.  
Filling the crack or joint with these high-strength epoxies 
eliminates the movement that would otherwise occur due to  
temperature swings and wet/dry seasonal cycles.    

Epoxies formulated for use in structural and load bearing 
applications are classi� ed and speci� ed according to the ASTM 
C-881 speci� cations of Type, Grade and Class.  

Type will designate the type of epoxy for that speci� c type 
of repair.  

Grade is the viscosity of the epoxy or thickness of the resin 
as de� ned: 

Grade 1: Low viscosity; 
Grade 2: Medium viscosity;  
Grade 3: Non-sagging consistency.   

Class governs the temperature range in which the epoxy 
is expected to be installed or used. � e Class designations are:

Class A: Below 40 F to manufacturer de� ned low; 
Class B: 40 - 60 F; and 
Class C: Above 60 F to manufacturer de� ned high.  

For crack repair, typically a low viscosity injection resin 
speci� cally designed for structural crack repairs is used.  It 
would be de� ned according to ASTM C881 speci� cations as a 
Type IV, Grade 1, Class B or C since most repairs are done at 40 
degrees or above.  (Injecting concrete colder than freezing is not 
recommended, as there is a risk of frost inside the repair, which 
could compromise the integrity of the job when the temperature 
rises above freezing.)  

Employing an epoxy resin system that meets or exceeds 
ASTM C-881 standards will ensure that resin will achieve 
minimum bond. ASTM standards also ensure that the product 
will meet the claimed strengths, as these products meet strict 
and rigorous testing requirements relied on by engineers and 
the U.S. Dept. of Transportation for their repair projects.

Low viscosity epoxy resins are usually best for thin or 
hairline cracks (less than two millimeters).  � at’s because the 
epoxy will remain liquid during the injection process, and 
provides the resin the extra time that may be needed to � ll 
tight hairline cracks when using low-pressure, cartridge-type 
injection systems.  

EPOXY  or 
  POLYURETHANE  FOAM?      

      Stories and Photos by Jay Schmid

For typical residential applications, 
crack injection can be accomplished 

in less than one hour and can be done 
conveniently from inside the basement.
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Polyurethane
 Polyurethane foam also � lls the crack or joint with 

a resin that expands in the presence of moisture.  Unlike 
epoxy, polyurethane foam is � exible enough to accommodate 
movement in the crack or joint due to changing soil pressures 
or minor settlement.  

Since polyurethane resin systems expand during the 
injection, less resin is required to accomplish the repair and can 
be much more economical to install—especially in wide cracks 
and  loose soil conditions.  

Wet or actively leaking cracks and joints o� en will have 
better results being injected with polyurethane foam. In fact, 
because polyurethane resin systems are moisture reactive, they 
may actually require the crack to be pre-wet with a small amount 
of water in order to activate the full expansion of the resin.

� ere are epoxies that will work well in wet conditions as 
the epoxy will displace the water during the injection process, 
but extra care needs to be taken to “� ush out” any resin that 
combines with the water.  (More on how this is accomplished 
later.)

For very wide cracks or joints, the polyurethane expanding 
foam systems will � ll the crack and do so with a fraction of 
the resin that would be required if epoxy was used.  When 
encountering unusual repairs such as cold joint type leaks or 
honeycombing, expanding polyurethane grouts are the material 
of choice to be able to attack the hidden unknown of these types 
of repairs.

Deep subterranean concrete repair in tunnels and municipal 
systems o� en involve actively leaking cracks and joints that will 
require specialized fast-reacting polyurethane grouts that can 
be employed as “cut-o­ ” grouts to stop high-pressure, high-
volume water � ow.  Most of these polyurethane grouts are 
mixed with an optional catalyst that allows the reaction time to 

be adjusted to react more quickly if needed to meet the jobsite 
conditions which can vary job to job. 

Application
For typical residential applications, either systems can 

be installed in less than one hour and can be conveniently 
applied from the inside of the basement.  � is eliminates the 
need for digging up the outside of the foundation which can 
be disruptive, time consuming and costly.  Both resin systems 
are available in single 10-ounce caulking style cartridges or dual 
side-by-side cartridges and injected with low-pressure hand 
dispensing tools.  

Both systems are installed essentially the same way, using 
similar tools and techniques.  First, surface mounted plastic 
injector ports are glued over the crack with a fast-setting epoxy 
paste at 10- or 12-inch intervals.  Additional epoxy paste is used 
to cover the crack between the ports. Once the epoxy surface 
seal has hardened, the resin of choice is slowly injected into the 
lowest port utilizing hand pressure equal to a � rm handshake.

� e resin will � ow into the crack � lling from the bottom 
up and then eventually appear at the next higher port.  � e � ow 
of the injection resin is halted by releasing the pressure on the 
cartridge.  Remove the nozzle from the lower port and cap the 
port.  Move the cartridge up to the next higher port and resume 
injecting the resin again.  Repeat this process until the entire 
crack is full and resin starts to � ow out the top of the crack.

Earlier, I referred to “� ushing” water out of a wet crack 
when using epoxy. � is is accomplished by continuing the 
injection of the epoxy until it comes out the next higher port, 
continuing to push out any resin that appears milky until clear 
resin � ows out the next port clear and streak-free.

A� er the injected resin has fully cured, the ports and epoxy 
surface seal may be removed for cosmetic reasons.  

Tips
Be sure to seal up any part of the foundation crack visible 

above grade on the outside of the building.   Allow the surface 
paste epoxy to harden before starting the injection process.  
Attempting to inject too soon can cause the surface seal or ports 
to rupture or “blow-out”.  Also applying too much pressure to 
the cartridge may encourage the tubes to leak.  

Injecting urethane resins slowly will allow the resin time to 
begin reacting with the moisture and maximize the expanding 
action of the resin.  

Always follow the manufacturers’ installation and safety 
instructions and � nally, remember these are chemical adhesives 
that will stick to most everything—including you!  

Mr. Schmid is general manager of Polygem, Inc., which 
markets epoxy and polyurethane crack injection systems.  

Crack injection is also used for commercial 
applications.  This commercial building in Australia 
used epoxy injection to restore this tilt-up wall to 
original strength.
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Low Pressure Injection 
Repair for Residential 
Foundations

When repairing a foundation wall with an epoxy or 
polyurethane foam polymer, the preferred method is low 
pressure injection.  � e secret to e­ ective crack injection is 
gradual introduction of the liquid polymer into the crack 
at low pressures (20 to 40 psi). � is method requires some 
patience, but it allows the applicator to monitor the injection 
process and ensure that the crack is completely � lled. 
Incomplete injection of a crack is the most common reason 
for crack repair failure.

At pressures below 40 psi, the liquid cannot overcome 
gravity.  � at means that the epoxy or polyurethane can only 
move upward in the crack a� er � lling the crack completely 
from front to back.  In other words, low pressures ensure 
better crack penetration.  Also, the applicator can monitor 
the progress of � lling the crack by watching.  Because the 
crack itself is sealed, the applicator monitors the liquid 
moving up the crack by watching for it to begin coming out 
of the port above the one being injected. 

At pressures above 40psi, the liquid has enough force 
to overcome gravity and takes the path of least resistance.  It 
can rise from port to port without � lling the backside of the 
crack, which is typically narrower than the front of the crack. 
High-pressure injection is better suited for repairing cracks 
in very thick-walled structures or where a high volume of 

water � ow must be stopped, such as dam repairs. 
To properly inject a crack, � rst apply all the injection 

ports and make sure the crack otherwise sealed.  � en, 
begin injecting at 20-40psi at the lowest port on the wall and 
continue until the polymer begins to ooze out of the port 
above it. � at’s the visual sign that the crack has been � lled to 
that level, front to back.  Plug the port with the cap provided 
and move up to the next port, repeating this procedure until 
the entire crack has been � lled with epoxy or polyurethane. 

� e whole purpose is to � ll the crack with epoxy or 
polyurethane, from front to back, bottom to top. � is 
method is e­ ective for � lling cracks 0.002 to one inch wide 
in walls up to 12 inches thick. It can also be used to � ll cracks 
in concrete � oors and ceilings.

A spring-assisted dispensing tool, such as  the Jake 
injection tool, allows control of injection pressures. � e user 
simply permits the force of the compressed spring to inject 
the polymer. Air-powered tools are also available for dual-
cartridge dispensing and allow control of injection pressure. 
Be aware that usage of other conventional dual manual tools 
can result in injecting at pressures much higher than desired 
with subsequent incomplete � lling of the crack. A proper 
dispensing tool, coupled with the appropriate dual cartridge 
and static mixer results in an accurately proportioned and 
mixed system.

� e dispensing system requires minimal maintenance 
and virtually no cleanup.  At the end of the day, you simply 
discard the spent cartridges or reseal a partially used 
cartridge for reuse on another job.  Each dual cartridge 
typically contains 16 to 22 ounces of material.

Louis Cole is the owner and president of Emecole, Inc., a 
manufacturer and supplier of concrete crack repair materials 
and basement waterproo� ng products to contractors since 
1987. For additional information, visit www.emecole.com or 
call 800-844-2713.

By Louis F. Cole
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Low-Pressure Injection for Foundation Cracks
Drilling not required! Surface ports easily attach to wall with adhesive.•

Spring-loaded dispensing tool for easy control for both epoxy and •
polyurethane injection.

Fully equipped contractor kits include all needed components. All materials •
and components also available individually.

Flatwork Repair for Slab and Blacktop Cracks
Polyurea materials dispense into cracks with manual dispensing tool.•

Polyureas set fast, cure within one hour; allowing for same day overlay.•

Materials and components available in convenient starter kits or individually.•

EMECOLE, INC.

Crawl Space Sealing & Insulation 

ph: 800-844-2713    www.emecole.com

Floor drain fabric underlayment cushions fl oor, enhances water drainage.•

Zero perm 60 mil liner seals out moisture, refl ects heat and insulates walls. •
Won’t support the growth of mold.

Optional components include ceiling heat shield, breathable open-cell •
urethane spray foam for rim joist sealing, and pit accessories.

Tax credit certifi ed through 2010. The EmeShield Pro Plus zero perm 
60 mil liner qualifi es for the Residential Energy Effi ciency Tax Credit for 
homeowner’s primary residence.

*

*

Both AC and DC powered backup systems.

Maintenance free AGM Batteries with greater life 
expectancy over typical marine batteries.

Modular Sump Pit, rectangular design with or 
without holes. Holds up to 3 sump pumps.

Battery Backup Systems & Pump Accessoriessee complete product line at 
www.emecole.com
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