
Parking garages are brutally honest structures. They live under freeze-thaw cycles, they wear through tire
abrasion, and they take the chemistry from every winter trip: chlorides, deicing salts, brake dust, and whatever
else gets dragged in on shoes and tires. When a crack shows up, it is rarely just a cosmetic defect. It is often the
most visible symptom of something deeper: water getting in, reinforcement getting exposed, and corrosion
starting its slow, expensive work.

Over the years, I have seen the same pattern play out again and again. A crack gets patched, the patch looks fine
for a season, then it reopens or telegraphs through the surface. Sometimes the crack is still moving. Sometimes
the bond fails because moisture was trapped behind the repair. Sometimes the original repair was too shallow for
the crack type, so it never addressed the real path the water took.

This is where crack repair technique matters. Epoxy injection, routing and patching, and sealing are not
interchangeable. They each have a job they do well, and each one can fail when it is used for the wrong crack, the
wrong surface condition, or the wrong level of preparation.

What you are really repairing when you see a crack
A concrete crack is a narrow opening, but it also creates a pathway. Water does not need much space to do
damage. Capillary action can pull moisture through hairline openings, and once chlorides enter, they can
accelerate rebar corrosion. In garages, that corrosion often starts near the reinforcement where the cover is
already tight, or where spalling repair is needed because concrete spall has occurred. Spalling repair and
structural concrete restoration are common next steps when cracking has already allowed moisture and salts to
reach steel.

The first practical question is: is the crack mostly holding still, or is it active?

Nonmoving or slowly moving cracks are the best candidates for rigid repairs like epoxy injection or
structural patch materials, provided the crack is properly cleaned and the concrete is dry enough for the
chosen system.

Moving cracks need an approach that can accommodate movement. In that case, sealing and flexible
systems usually outperform hard patching, and you may need to consider whether the crack is tied to a joint,
a control crack, or a restraint condition.

The second question is how the crack relates to concrete distress you can see nearby. If you are dealing with
concrete spall, rust staining, loss of section, or delamination, the repair needs to do more than fill a line. That is
where routing to remove weak concrete and reinstating cover becomes part of structural concrete restoration,
not just crack repair.

Finally, the location drives expectations. A crack on a horizontal slab that collects water behaves differently than
one on a vertical wall where runoff is controlled. In a parking garage, many horizontal surfaces are exposed to
pooled water, and those areas demand more attention to drying time, surface profile, and sealing performance.

Epoxy injection: when the crack is narrow, dry, and stable
Epoxy injection is a strong option when you want to restore continuity and reduce the crack as a pathway. It is
also a technique that rewards good conditions. Epoxy injection does not magically cure the root problem if the
crack is actively opening and closing, if the concrete stays wet behind the crack, or if there is no way to maintain
injection pressure long enough to fill the void.



In practice, epoxy injection works best for cracks that are:

1. Relatively stable in width and movement.

2. Accessibly defined, meaning you can drill ports or prepare surface access without compromising large areas.

3. Clean enough for injection and sealing, typically after careful abrasive or mechanical cleaning.

The workflow is typically straightforward on paper, but details decide success.

You begin by understanding the crack network. Straight cracks that form a single line are usually easier to inject
than branching cracks that trap air. You then prepare the surface for injection by cleaning along the crack and
sealing the face so epoxy does not just run out. Drill pattern and port spacing should follow the behavior of the
crack, not a guess. I have seen repairs fail because ports were too far apart, the epoxy cured before it filled the
crack fully, and the repair appeared complete while leaving a partial void.

Moisture is the big trade-off. If the crack is wet, epoxy can have trouble bonding and may not encapsulate the
full internal surface. Some systems are designed for damp conditions, but those approaches still require testing
and careful execution. If you cannot control moisture or if you are injecting into a crack that will continue to
admit water, you are setting the repair up for premature breakdown.

There is also the issue of pressure. Injection epoxy needs a pressure high enough to fill the crack volume, but not
so high that it causes blowouts, dislodges adjacent mortar, or spreads the crack into unintended areas. That
balance is why injection work is not just “fill it and walk away.” It needs an operator who watches flow, monitors
pressure, and adjusts based on what the crack is telling them.

Where epoxy injection shines is in scenarios like:

a hairline crack in a structural element with evidence of nonactive behavior,

a crack that appears to be tied to shrinkage or prior movement rather than ongoing thermal or load-related
cycling,

situations where you want to minimize surface disturbance and preserve the slab finish.

Where I have found it is weaker is where you have active cycling, ongoing water movement, or cracking that is
tied to joints or flexural behavior. In those cases, routing and patching or sealing can be more reliable, sometimes
even when epoxy looks good initially.

Routing and patching: removing weak concrete and reinstating the
section
Routing is the technique you use when you need more than a filled line. When cracks have led to spalling repair,
or when the surface concrete has degraded, routing lets you remove the weak material, expose sound substrate,
and rebuild the section with a material suited to traffic, freeze-thaw exposure, and bond requirements.

Routing is also a way to treat not just the crack, but the surrounding deterioration that helped create it. In many
garages, cracks develop because water sat near the same route for months or years. Once water is inside, the
concrete near the crack can weaken. If you only patch the visible crack without removing softened concrete, the
repaired area may fail at the edge where the bond depends on healthy material.

The goal with routing is a clean, stable profile. That usually means:

remove loose concrete and any delamination,

open the crack enough to eliminate contaminated or fractured edges,



create a shape that the patch material can bond into, rather than just resting on top.

The depth and width of routing should reflect the condition of the concrete and the crack’s role. A common
mistake is shallow routing that only “follows the crack.” If the crack has already caused internal separation,
shallow removal can leave a thin skin of weakened material. That skin can crack again or pop off when the repair
experiences traffic and thermal cycles.

Once routed, surface preparation matters even more than people expect. A patch will not perform if dust
remains, if laitance covers the substrate, or if moisture conditions prevent bonding. Mechanical cleaning, followed
by thorough debris removal, is typically needed. Depending on the patch system, primers or bonding agents may
be required. I do not treat those steps as optional. If the manufacturer calls for a primer, it is because the
chemistry and bond strength depend on it.

Then comes the patch material selection. For structural concrete restoration in a garage, you need something
that can handle:

abrasion from tires,

moisture exposure,

potential chemical attack from salts,

freeze-thaw cycles.

Repair mortars and concrete resurfacing materials are formulated for different thicknesses and conditions. If you
are patching deeper than a feather edge, a mortar designed for structural reinstatement is usually the right
choice. If you are addressing a broad area, concrete resurfacing approaches may make more sense, because a
uniform layer can blend into the existing slab and manage localized surface elevation changes.

Routing also gives you an opportunity to address rebar corrosion. If corrosion has already occurred, the repair
may require careful cleaning of steel, treatment of rust, and replacement of concrete cover. This is not a “fill over
it” situation. When rebar corrosion is part of the story, the repair has to reestablish cover and corrosion
protection principles. That is often the line between basic crack repair and true structural concrete restoration.

Sealing: managing water entry and movement compatibility
Sealing is often the most forgiving strategy when you are dealing with cracks that move. It is also the most
practical when you are trying to stop water ingress without reconstructing the section. In a parking garage,
sealing is frequently used where a crack aligns with a joint, where movement is expected due to thermal
expansion, or where the crack opening cannot be reliably predicted.

Sealing does not “rebuild” structural continuity in the way epoxy injection can. Instead, it tries to create a durable
barrier against water and contaminants. It is about controlling the pathway.

The success of sealing depends on substrate preparation and joint geometry. A sealant is only as good as its
bond. If you seal over dust, weak edges, or saturated concrete, the bond can fail and water finds a route behind
the seal. If you seal onto a joint shape that is too shallow or too wide, you can get incomplete adhesion or poor
cohesion within the sealant mass.

A common practical pattern is:

widen the crack enough to get a sealant reservoir,

mechanically clean the prepared groove,

apply a primer if the system requires it,



install a backer rod where appropriate,

fill to a profile that matches the expected movement.

Traffic abrasion is part of the reality. Sealants in garages take knocks from tire spray and occasional debris
impacts. Choosing a sealant designed for horizontal traffic exposure matters. So does enforcing cure times that
fit site conditions. If a sealant is not cured enough before exposure to moisture or mechanical action, it may skin
over and still be weak underneath.

Sealing also has limitations. If the crack is feeding moisture into deeper layers, sealing might slow the process but
not fully stop corrosion if water is already trapped behind the crack. In those cases, you may need routing,
drainage management, or a layered strategy that combines sealing with localized patching.

Still, sealing is often the right answer for moving cracks. When you are facing cyclic opening and closing, a rigid
repair can become a short-lived patch. A flexible or movement accommodating sealant keeps the surface
watertight without forcing the concrete to behave differently than it naturally does.

Choosing the technique by crack behavior, not by habit
Most repair failures I have seen come from one of three issues: misdiagnosis of movement, inadequate
preparation, or wrong material geometry. Technique selection should start with how the crack behaves and what
damage already exists.

If the crack is stable and narrow, epoxy injection can be effective because you are filling an internal void and
bonding the crack faces. If the crack has caused spalling, delamination, or a loss of section, routing and patching
becomes necessary to reinstate the concrete and address weak material around the defect. If the crack moves or
aligns with expected joint behavior, sealing can stop water entry while accommodating movement.

There is also a very real decision factor: what the site can handle without long downtime. Injection may require
controlled access and careful staging. Routing and patching typically involve more surface preparation and
reinstatement time. Sealing is often faster at the surface, but you still need correct curing conditions and proper
groove preparation.

When garages have multiple crack types in the same area, contractors often mix approaches. I have done work
where we routed around distressed concrete near a crack, patched the damaged zone, and sealed the remaining
crack line to manage ongoing movement. That hybrid approach can work because each technique addresses a
specific failure mode, not everything at once.

Crack type matters: hairline shrinkage, structural cracks, and joints
Not every crack is the same, even when they look similar on the surface.

Hairline shrinkage cracks tend to be narrow, often straight, and sometimes show limited movement after the
concrete has matured. They can still be wetting pathways, especially in horizontal slabs, but they are not always
linked to continuing structural stress. These are the kinds of cracks where sealing or epoxy injection may be
considered depending on observed behavior and moisture presence.

Structural cracks, by contrast, can reflect stress redistribution, loading effects, settlement, or restraint. These
cracks may be wider, may show step behavior, or may intersect with other distress. If the crack’s behavior
suggests ongoing movement, rigid repairs can become brittle. You might start with sealing to manage water
entry and then evaluate the broader structural condition for structural concrete restoration needs.



Joint-related cracking is another special case. Joints exist because concrete needs room to move. Cracks that
form at or near joints can be partly a joint performance issue. If water is getting through a joint, sealing the right
pathway can help, but you also need to consider whether the joint configuration supports the sealant system. A
sealant that is installed without proper geometry can fail quickly under movement.

A quick reality check I learned early is that you cannot rely only on width measurements. Two cracks with the
same width can behave differently. One might be dormant with minimal water movement, while the other might
be opening and closing with daily temperature swings. The visible width is just one data point.

Surface preparation is where most “good intentions” break down
Preparation is not glamour work, but it is the foundation for every technique discussed here. Concrete repair,
whether it is crack repair, spalling repair, or concrete resurfacing, depends on bond and durability. Bond fails
when the substrate is not what the material expects.

For epoxy injection, you need a crack face that can receive and bond to epoxy. That means removing
contaminants and sealing the surface so injection epoxy does not leak out. If you have a crack face full of fines,
the epoxy can have limited penetration. If the surface is not sealed correctly, you can fill some sections and miss
others.

For routing and patching, preparation means exposing sound concrete. If you rout but still leave softened edges,
the patch becomes a skin sitting on unstable material. Surface roughness, cleanliness, and profile depth influence
bond and resistance to debonding under traffic.

For sealing, preparation means removing loose edges and creating a groove that holds the sealant system.
Sealants rely on adhesion to properly prepared substrate. Any chalky surface or standing moisture undermines
that bond.

I have watched crews rush cleaning at the end of a day because it was nearly dark. The repair looked clean after
the fact, but months later the sealed cracks showed edge failure where the sealant should have bonded. That is
why I treat prep as a measured step, not a quick sweep with a broom.

Concrete resurfacing and broader repairs when cracks are widespread
Sometimes cracks are not isolated. In older garages, you might see networks of fine cracking and localized
scaling across large areas. At that point, crack repair in the strict sense might not solve the overall durability issue.
The cracking could be a symptom of surface wear, water infiltration paths, or freeze-thaw damage driving
microfracturing.

Concrete resurfacing is relevant when:

you are dealing with broad surface deterioration where a uniform layer can improve performance,

you need to blend patch areas to avoid abrupt height transitions that cause drainage issues,

multiple crack lines and small distressed zones exist too close together for isolated, detailed repairs to be
practical.

Resurfacing still requires attention to cracks. A resurfacing layer over active cracks may telegraph the movement
through the topcoat. In some cases, the right approach is to route and patch the worst areas, seal or treat
remaining cracks, and then resurface for uniform protection.



This is where judgment shows. If you resurface too early, you might be covering an ongoing moisture source. If
you chase every crack individually, the schedule can balloon and the garage might be out of service too long. The
best projects balance targeted crack repair and structural concrete restoration with a surface strategy that
improves overall durability.

Practical trade-offs and edge cases from the field
A few scenarios come up so often that they are worth calling out directly.

Moisture present at the crack line

If you see dampness, dark staining, or active seepage, you need to assume water is moving through the crack
pathway. Epoxy injection can still work in some systems designed for damp conditions, but you must match the
system to the condition and accept that preparation and testing become more critical. When moisture is
continuous, routing and patching with appropriate detailing, or sealing designed for wet or actively damp
conditions, can be safer choices.

Cracks that reappear after patching

If a repair reopens, the usual causes are either inadequate crack stabilization, bond failure, or movement
continuing underneath. Routing deeper, improving substrate preparation, and using a material that can handle
the movement environment can help. If the crack originates from a structural restraint issue, you may need a
strategy that accommodates movement at the surface, not just a hard patch.

Spalling repair near cracks

When you have concrete spall near a crack, the crack repair cannot be divorced from the spall repair. The spall
indicates loss of cover integrity and likely exposure or contamination. In that case, routing to remove
deteriorated concrete, cleaning rebar if needed, and reinstating cover with a durable patch is typically the correct
direction. Sealing alone will not reverse loss of section.

Resurfacing over “repaired” cracks

It can be tempting to patch the cracks and proceed directly to concrete resurfacing. Sometimes it is fine, but if
the patch materials have not cured correctly, if moisture is still present, or if the crack line is active, the
resurfacing can fail early. Waiting for proper cure and verifying dryness and bond performance is not optional if
you want durability.

A short guide to deciding what to do next
When you are planning a repair scope, the most useful decisions are made early, before materials are staged and
crews are on site.

Here is a compact way to think about it:

If the crack is stable and internal pathways dominate, consider epoxy injection after proper cleaning and
sealing.

If the crack is surrounded by weak concrete, spalling repair is likely needed, and routing and patching
becomes the base scope.

If the crack is tied to movement or joint behavior, sealing is often the most durable approach at the surface.



If cracks are widespread, combine targeted crack repair and local structural concrete restoration with a
concrete resurfacing strategy that manages moisture and traffic abrasion.

If rebar corrosion is suspected or visible through rust staining, treat the cause and reinstate cover, not just
the surface crack.

That decision process should be informed by observations, not only by drawings. Crack maps help, but现场

conditions decide what is stable, what is damp, and what is already deteriorating.

How professionals keep repairs from becoming short-lived
The best repairs I have seen share a few habits, even when the technique differs.

First, they start with a real look at the crack behavior. That might involve checking for rust staining, observing
whether cracks appear to widen during temperature changes, or mapping where water runs after a rainfall or
wash-down. You do not need exotic tools to learn a lot from careful observation, but you do need time to watch
how water interacts with the garage surface.

Second, they treat preparation as a controlled process. Cleaning methods, drying time, and surface profile are not
vague. They are defined and verified, because the bond line is where durability is won.

Third, they respect cure times and environmental constraints. Epoxy, patch mortars, and sealants all respond to
temperature and moisture. If a material is placed at the wrong temperature or before it can cure safely, you can
end up with reduced bond strength or premature wear.

Finally, they match repair stiffness to crack movement. Rigid repairs can be excellent for stable cracks, and they
can be poor for moving cracks. Sealing can accommodate movement, and injection can restore internal
continuity. Choosing the technique that fits the crack’s behavior is what prevents repeat failures.

Common material setups for epoxy, patching, and sealing (what to
expect)
While every system is different, the underlying concepts are consistent.

For epoxy injection, you typically see a set of injection ports drilled along the crack line, surface seals applied to
prevent leakage, and injection carried out under controlled pressure. The goal is internal fill and bond restoration
across the crack faces. After curing, the surface can be finished so it blends with the existing substrate.

For routing and patching, you typically see a routed groove or chase removed around the crack and any
deteriorated concrete. After cleaning and preparation, a primer or bonding agent may be applied, then patch
material is placed in a thickness that matches the manufacturer’s requirements. The finish surface is usually
worked to match the existing texture and elevation, especially in traffic areas.

For sealing, you typically see crack or joint preparation that creates the proper reservoir size for the sealant
system. Depending on the sealant type, primers might be used. If the sealant system calls for a backer rod, it is
installed to control depth and allow the sealant to flex properly. After curing, the seal forms a durable barrier at
the crack line.

Even though these setups sound simple, the practical details are where outcomes are determined. Port spacing,
routing depth, patch placement thickness, and seal groove width all influence performance. The most reliable
crews do not treat those variables as optional.



A closing set of field-tested expectations
Crack repair in a parking garage is not a one-size plan. Epoxy injection, routing and patching, and sealing each
solve specific problems, and each can fail when the crack’s behavior or the concrete condition is misunderstood.

If the crack has already progressed into concrete deterioration, structural concrete restoration is the mindset you
need. That includes spalling repair where appropriate, Mersco careful preparation, and honest attention to
whether rebar corrosion is present or likely. If the crack is mostly a pathway and movement is limited, epoxy
injection can be a strong choice. If movement is the dominant driver, sealing is often the durable route.

When the repair matches the crack, lasts through moisture and traffic exposure, and is executed with disciplined
preparation, the difference shows up later. Not just visually, but in how the garage surface holds up and how long
the next round of repairs stays away.
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