
Commercial concrete repair is rarely about one material and one failure mode. In the field, you are usually
walking into a mix of conditions: freeze-thaw damage, decades of chlorides, wetting and drying cycles, thermal
movement, abrasion from traffic, and aging coatings that no longer hold up. The repair system you choose,
whether epoxy, polymer, or cementitious, has to match the actual cause of distress and the way the concrete
behaves around the repair area.

I learned this the hard way on a mid-sized distribution facility where the owner wanted “a quick patch.” The
problem looked simple from a distance: several spalled locations along a loading bay. Up close, though, the
spalls were tied to rebar corrosion and delamination under the slab skin, with moisture pathways feeding the
damage. The first round of repairs used an approach that looked appropriate on paper. After a winter, the same
line of cracking returned, just a few feet over. We eventually fixed the real drivers: chloride contamination,
moisture movement, and bond failure. The materials mattered, but the detailing and preparation mattered more.

This article breaks down how epoxy, polymer, and cementitious systems fit into commercial concrete repair and
structural concrete restoration, with practical guidance on crack repair, spalling repair, concrete resurfacing, and
rebar corrosion related work.

Start with the distress, not the product
Concrete repair starts with observing the concrete like it is telling you its maintenance history. Spalling repair can
come from several different mechanisms: steel corrosion from chloride exposure, sulfate attack, freeze-thaw and
scaling, impact damage, or simply localized failure of a joint seal. Crack repair can mean structural movement,
shrinkage, thermal cycling, or loss of restraint. Even “hairline” cracks may hide moisture paths that drive
corrosion.

In commercial slabs, you often see repeating patterns that help diagnose root causes. A line of spalls near a curb
or door threshold often suggests moisture intrusion and deicing salt. Random spalls near a pallet drop zone can
point to impact and abrasion. Cracks that widen after rain and quiet down later hint at water pressure or thermal
effects combined with poor drainage. If you have access to past maintenance records, you can sometimes
connect the distress to earlier sealing or coating decisions.

The best repairs usually start with a simple fact-finding process, even if you do not have time for a full forensic
investigation. You can inspect the concrete surface condition, map crack locations, and check how repairs failed
previously. A hammer tap test and careful chipping around delaminated areas often reveal the extent of
deterioration more reliably than trying to guess from the surface.

How epoxy systems behave in repairs
Epoxy is widely used for concrete crack repair and structural concrete restoration where a strong bond and low
permeability are priorities. Most epoxy systems are not meant to “stretch” with concrete movement the way
flexible sealants do. Instead, they lock into cracks and rely on good surface preparation and compatible thermal
behavior.

Epoxy crack injection and bonded filling

For crack repair, epoxy injection works when the crack is reasonably stable and does not experience significant
movement. If the crack keeps opening and closing under loading, rigid epoxy can fail at the interfaces, or it can
transfer stress to surrounding concrete and worsen the cracking. That is why it is important to identify whether a



crack is active. Even a visual “open and shut” pattern across seasons can be enough to steer you away from
injection as the primary remedy.

Where epoxy injection is appropriate, preparation details matter. Cracks need to be accessible for injection, ports
must seal reliably, and the process should account for moisture. Water in a crack can reduce epoxy penetration or
prevent consistent bonding. Some epoxy systems include tolerance for damp conditions, but you still want to
control free water and remove contaminants so the resin can do its job.

Epoxy for patching and bonding new material

Epoxy also appears as a bonding agent or as part of two-part repair mortars. In spalling repair scenarios, an
epoxy bonding layer can create a high-strength interface and reduce the chance of re-delamination. The trade-
off is that epoxy interfaces can be less forgiving if the substrate is not cleaned correctly. Grinding dust, curing
residue, or lingering contamination can prevent a full bond. If you do not achieve the required surface profile and
cleanliness, an epoxy system can fail even when the rest of the repair looks solid.

Epoxy systems also tend to be more expensive than cementitious options. That cost can be justified when you
need impermeability or when the substrate condition favors an epoxy bond. On the other hand, in areas with
expected movement and vibration, a rigid epoxy may not be the most forgiving choice.

Where polymer systems fit
Polymer systems are a broad category. Some are polymer-modified cement products. Others are standalone
polymer-resin systems, often used for overlays, patching, or coatings that need abrasion resistance and chemical
performance. In concrete resurfacing, polymers can help reduce permeability and improve durability under traffic.

The key is to match the polymer’s role to the performance gap. Polymer overlays and polymer-modified patch
materials can handle wear better than plain cementitious surfaces, and they often help manage moisture
movement when the system is designed as a complete assembly.

Bonding and compatibility considerations

Polymer systems can be more tolerant than pure epoxy when it comes to moisture in the immediate surface
layer, depending on the formulation. Still, no polymer system can bond well to weak, contaminated concrete. If
you have laitance, weak paste, or loose delamination, you must remove it to reach solid substrate. In many
commercial repairs, the biggest time sink is not mixing the product, it is removing material that should never
have been there in the first place.

Compatibility is another practical issue. If the slab has prior coatings or sealers, you must determine whether the
polymer system you intend to use will bond to the existing surface. Sometimes the existing coating has to be
removed because the new repair system cannot form a durable interface. Other times, the coating is compatible
and only needs profiling and cleaning. When people skip this step, they often see blistering, peeling, or edge
lifting after the first temperature swings.

Polymer overlays for traffic and chemical exposure

In commercial environments like parking structures, loading docks, and processing plants, polymer-based
resurfacing can be selected for abrasion resistance and chemical durability. If a facility uses aggressive cleaning
agents, deicing salts, or oils, polymer systems can be part of a barrier strategy. The trade-off is that overlays can
bridge over cracks. If you apply an overlay over active cracks without addressing movement and water entry, you



can create a situation where the overlay looks fine while the underlying corrosion continues. Over time, the
overlay can debond or reflect the cracks.

In those cases, crack repair and spalling repair have to be treated as more than cosmetic work. Even a well-
designed overlay usually needs an underlying repair program that addresses concrete deterioration, not just
surface appearance.

Cementitious systems for many spalling repair and resurfacing jobs
Cementitious systems, including polymer-modified cementitious mortars and cementitious overlays, are used
constantly in commercial repair because they can blend well with concrete, they are cost-effective, and they can
be engineered for different strengths and thicknesses.

Cementitious repair mortars for spalls and delamination

For spalling repair caused by rebar corrosion, cementitious patch materials can provide good compressive
strength and allow you to build thickness. Many commercial products incorporate polymer modification to
improve toughness and reduce shrinkage cracking. Cementitious systems also tend to be more forgiving for
shaping and feathering edges, which helps with concrete resurfacing where you need smooth transitions under
traffic.

That said, cementitious repairs can fail when the substrate is too wet, too dry, or contaminated. A cement mortar
needs a predictable moisture condition at the interface so it can hydrate properly. In damp environments, I often
see surface saturation followed by drying. If the repair material is applied without controlling moisture, the patch
can experience early shrinkage and microcracking. Those microcracks can become pathways for further moisture
movement.

Corrosion-related detailing is not optional

When you are addressing rebar corrosion, cementitious systems can help rebuild the concrete cover, but the
repair details still decide the long-term outcome. If rust is left behind on rebar, or if chlorides remain near the
steel, corrosion can continue under the patch. Some repair approaches include cleaning and treating steel,
installing corrosion inhibitors, and ensuring adequate concrete cover rebuild. The repair is only as durable as the
corrosion control strategy.

A practical point I keep coming back to: cementitious materials cannot fully “seal in” corrosion if the source of
chloride or moisture is still feeding the steel. Cementitious repair is part of a solution, but it must be paired with
root cause management. In many commercial sites, that means drainage improvements, joint maintenance, and
careful selection of sealants and sealant backers.

Choosing between epoxy, polymer, and cementitious: how I think
about it
The simplest way to choose a system is to match the repair to three things: the expected movement, the need for
bond and impermeability, and the environment around the repair.

If a crack is relatively stable, epoxy injection and rigid crack repair systems can provide strong bonding and low
permeability. If a crack is active and movement is ongoing, rigid systems can become a liability, and you may
need a different strategy that includes movement accommodation and surface sealing. For spalling repair where
the substrate is sound after removal of weak concrete, cementitious patching can build back the cover effectively.



If the environment is highly aggressive, a polymer-based overlay or a polymer-modified repair may offer better
abrasion and chemical resilience.

Here is the trade-off lens I use on site:

Epoxy systems prioritize bond strength and low permeability, but they are less forgiving with movement and
require very clean, well-prepared surfaces.

Polymer systems often prioritize durability under wear and chemical exposure, especially in resurfacing
assemblies, and they still require correct substrate preparation.

Cementitious systems prioritize rebuild, shaping, and compatibility with concrete profiles, but they can
underperform if moisture and corrosion sources are not controlled.

The “right” answer can also be a combination. In real repairs, it is common to remove concrete to sound
substrate, treat the rebar and corrosion risk, then rebuild with cementitious mortar, and sometimes use an epoxy
or polymer bonding component where the conditions call for it.

Surface preparation is the real repair
If you take one idea away, make it this: concrete repair quality lives in preparation. For commercial repairs,
preparation often includes removing delaminated concrete, grinding to a sound surface, profiling for bond, and
cleaning off contaminants.

A lot of failures that look like “product problems” are actually preparation failures. Epoxy and polymer systems in
particular depend on surface cleanliness. Cementitious systems depend on proper substrate profile and moisture
management. If you apply a repair on top of weak concrete, it is only a matter of time before the failure returns.

In spalling repair, preparation should also consider the reason the spall happened. If the spall is tied to corrosion,
you will usually need to remove concrete beyond the visible edges. Corrosion can undercut the patch. If you stop
where the concrete looks intact at the surface, the corrosion front can keep moving and eventually pop the new
material off.

Crack repair strategy: arresting water paths without creating new
problems
Crack repair in commercial slabs can be straightforward or complicated, depending on whether the crack is
active. Epoxy injection and rigid fillers can work well when cracks are stable and you are trying to stop moisture
movement through the crack. If the crack is moving, your repair has to accommodate that movement or you risk
re-cracking adjacent areas.

One practical approach is to treat cracks in layers of intent. First, you aim to manage water entry. Second, you
restore structural continuity where it is appropriate. Third, you select a surface system that resists traffic and
chemical exposure.

Sometimes the most effective plan is not injection at all. For example, in joint-related cracking where movement
is expected, a surface sealant system or a properly designed joint repair can outperform an injection attempt. This
is where judgment matters. You cannot rely on crack width alone, because hairline cracks can be active, and wider
cracks can sometimes be stable.

Environmental conditions also affect crack repair. If the facility experiences wet winters followed by hot summers,
concrete expands and contracts. Repairs that are applied when the slab is at an extreme temperature can show



different results once the seasonal cycle returns. That is why scheduling matters, even if it is just choosing a day
with more stable conditions for placement and curing.

Structural concrete restoration: beyond patches
Structural concrete restoration goes further than replacing material that spalled. It aims to rebuild load paths,
restore stiffness where needed, and manage corrosion and durability. On commercial projects, structural
restoration may involve thick rebuilds, localized reinforcement repair, and careful control of repair geometry.

One reason structural restorations fail is when the repair creates a stiff patch embedded in a slab that keeps
moving. That can concentrate stresses and accelerate cracking. The repair geometry, thickness transitions, and
bonding strategy need to be designed so the repair and the existing concrete behave together.

In some cases, engineers specify reinforcement modifications or corrosion mitigation measures. In other cases,
the practical reality is more limited, but you still need to think like the structure. If the repair is just a surface
patch over a corrosion zone, you are not restoring the system. You are hiding it temporarily.

Concrete resurfacing: thinking in assemblies, not single layers
Concrete resurfacing often uses polymer or cementitious overlays and can include scratch or leveling coats. The
surface finish matters, but durability depends on the whole assembly. If you place a resurfacing layer over cracks
without appropriate crack treatment, the overlay can reflect cracking. If you place it over poorly prepped
concrete, debonding can occur. If you do not manage drainage and joint seal integrity, water can get under the
new surface and resume corrosion.

When resurfacing a commercial slab, you also have to consider thickness and traffic. Light foot traffic and forklift
traffic behave differently. If you have trucks or heavy loading, the overlay must resist abrasion and flexural stress
at transitions. That is where polymer durability can help, but only if the prep and crack management are done
first.

A brief decision check for resurfacing systems

When I am deciding what to use for concrete resurfacing, I ask four questions in plain terms:

1. What is driving failure right now, moisture, salts, abrasion, or impact?

2. Are cracks active, and do they align with joints or restraining conditions?

3. Is the substrate sound after removal, or does it still contain weak, deteriorated paste?

4. Will the environment attack the surface and edges quickly, for example, freeze-thaw or chemical cleaning?

Answering those questions usually points you toward the right material family.

Practical examples of how systems get paired
The most useful way to understand these systems is to look at common combinations seen in commercial repair
work.

Example 1: Loading dock spalling with chloride risk

On a dock edge where deicing salts were repeatedly used, the concrete showed spalling near the line of
reinforcement. After chipping back to sound concrete, we found that the deterioration extended wider than the



initial chips. We cleaned and prepared the rebar region thoroughly, then rebuilt the concrete cover using a
cementitious repair mortar suited for structural spalling repair. Where the interface demanded it, we used an
appropriate bonding approach to improve adhesion. The resurfacing finish then followed to blend the surface
and protect against future moisture entry.

Here, cementitious rebuild did the heavy lifting, while the bonding and surface system supported durability.
Epoxy injection would not have been the main solution because the distress was not a stable crack only, it was
corrosion tied to moisture and chlorides around the steel.

Example 2: Stable cracking in a warehouse slab

In a dry warehouse where a crack ran through a slab region but did not show seasonal movement, epoxy
injection was used for crack repair. After injection, a compatible surface repair and finishing approach restored
the profile for traffic. The success came down to controlling moisture in the crack during injection, using a
consistent process, and ensuring the concrete surface was prepared for the final finish.

This is where epoxy shines, when the crack is stable enough that a rigid system does not become the weak link.

Example 3: Abrasion and chemical exposure demanding a polymer surface

On a facility corridor where carts and cleaning chemicals wore down the surface, a polymer-based resurfacing
approach was selected. Before overlay placement, damaged concrete and any active distress were addressed. The
overlay was treated as a system with proper prep and edge detailing. The performance improved because the
resurfacing resisted wear and limited moisture movement, while the underlying repaired areas prevented
continued deterioration.
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This illustrates the assembly mindset. Polymer durability helps, but it does not replace the need to address the
cause of the distress below.

Curing, temperature, and the unglamorous timeline
Curing is where schedules often break down. Cementitious repairs need appropriate curing to develop properties
and resist early cracking. Epoxy systems require controlled conditions so the resin cures properly. Polymer
systems also depend on temperature and moisture conditions to reach intended performance.

In commercial settings, you might be dealing with traffic constraints and curing windows. A repair that cures too
cold may not develop strength. A repair that cures too hot may set quickly and trap stress. If you have to reopen
a floor early, you need a plan that accounts for the actual material cure behavior, not just a rule of thumb.

I have seen good repairs fail because of early forklift traffic or cleaning schedules that arrived before the material
could stabilize. Even when you are working with durable products, premature loading can cause microcracking,
debonding at edges, or surface wear that accelerates deterioration.

Common edge cases that change the choice of system
Not every job fits the neat textbook scenario. Some commercial projects force different decisions.

One edge case is damp concrete at the time of repair. Cementitious systems can handle certain moisture
conditions, but they need predictable surface condition for proper bonding and hydration. Epoxy systems can

https://www.merscomiami.com/concrete-repair/pompano-beach-fl


struggle if there is free water, and polymer systems vary by formulation. When moisture conditions are variable,
the repair plan may involve sequencing, drying time, or using compatible products designed for damp substrates.

Another edge case is repair over unsound concrete. If you can still see delamination, hollow sound spots, or weak
paste, you must remove it. Over that, even the best cementitious resurfacing or epoxy crack repair can fail.

A third edge case is interface detailing at edges and corners. Commercial concrete sees stress concentration at
edges. If you feather improperly, use inadequate profile, or leave sharp discontinuities, repairs can chip or spall
again. This is especially relevant for concrete spall repairs near curbs, door thresholds, and slab edges where
movement and water entry are common.

A realistic, field-oriented repair checklist
Here is a short checklist I use to keep decision-making grounded when dealing with concrete repair, spalling
repair, and structural concrete restoration. It is not a substitute for project specifications, but it helps prevent the
most common misses.

1. Confirm what is driving the distress, crack activity, moisture source, chloride or chemical exposure, and traffic
abrasion.

2. Map the extent of damage, including delamination under the surface and any corrosion footprint.

3. Prepare to a sound substrate with appropriate profile and cleanliness for the selected epoxy or polymer
bonding approach.

4. Treat rebar corrosion risk when present, not just the visible concrete loss.

5. Plan curing and access timing so the repaired area reaches useful performance before traffic and washdowns.

Even experienced crews benefit from this kind of simple structure, because commercial sites are busy, and the
temptation is to rush to placement.

Integrating crack repair, concrete spall, and resurfacing into one plan
When a commercial facility has both cracking and spalling repair needs, it is easy to address them as separate
tasks. That approach can work briefly, then the structure “reminds you” that moisture and movement connect
everything. Cracks can allow water to reach rebar corrosion zones, and spalls can extend moisture pathways into
the slab interior. Resurfacing can hide the symptoms while the underlying problem continues.

The better approach is to treat concrete repair as a linked program. Identify active cracks, stabilize the corrosion
zones, rebuild cover where needed, and then choose a resurfacing system that resists the same environment that
caused the distress. In many projects, that means selecting a cementitious rebuild strategy for the damage depth,
using epoxy or polymer only where their performance characteristics are truly needed, and finishing with a
resurfacing layer that fits traffic and chemical exposure.

Choosing wisely for commercial concrete spall and long-term
performance
Commercial concrete spalling repair is one of those problems where material selection matters, but it matters
within a larger picture. Epoxy systems can provide strong crack repair and low permeability when the crack is
stable and preparation is excellent. Polymer systems can enhance durability for concrete resurfacing under
abrasion and chemical exposure when the system is installed as an assembly. Cementitious systems can rebuild



structural concrete restoration areas effectively, especially when you need shape control and thickness for cover
restoration.

The most important practical takeaway is that the material family should follow the failure mechanism. If you
repair only the visible concrete spall and ignore the moisture path, corrosion risk, or crack movement pattern,
you will likely see repeat failures. If you prepare well, address corrosion reality, and align the repair system to the
way the slab moves and gets wet, performance improves noticeably. That is how commercial repairs stay intact
long after the initial mobilization is gone.


