Cracks in concrete are rarely just “cosmetic.” They are the visible end of a mechanical story: something moved,
something shrank, something settled, or temperatures pulled the structure in and out of shape. The repair
approach has to match that story, or you end up spending money twice, sometimes more. Over the years | have
seen the same pattern play out on pavements, slabs, and building frames. The original crack is treated like a

simple surface defect, and the next season it reappears, widens, or spreads into nearby spalling repair zones.

The good news is that crack repair can be durable when the cause is understood and when the repair system is
chosen for how the crack behaves, not just what it looks like today. This article walks through practical methods
for shrinkage, settlement, and thermal movement, with attention to concrete repair work that also deals with

concrete spall, rebar corrosion, and the limitations that show up in the real world.

Start with the crack behavior, not the crack width

Two cracks can measure the same width with a caliper and still demand different repairs. In the field, | treat crack
width as a clue, not a verdict. Movement over time matters more than the snapshot.

If you can, document the crack when it is widest and again when it is narrowest. That alone tells you whether
thermal movement is likely. If the crack width trend follows temperature, you are dealing with restrained
expansion and contraction. If the crack widened early and then mostly stabilized, shrinkage or settlement is more
likely. If the crack continues to open in cycles that correlate with load changes or ongoing soil consolidation, then

settlement is not done.

Crack location also points toward the mechanism. Long, relatively straight cracks through slabs often reflect
shrinkage or restraint. Cracks that step or appear near corners, wall junctions, or where loads transfer can be
settlement-related. Cracks near edges exposed to sun and shade, or cracks that show daily or seasonal cycling,

often involve thermal movement.

Before selecting materials, | also look for evidence of moisture and corrosion. Dark staining along cracks, rust
tracks, or flaking at the edges can indicate water pathways reaching steel. Those are not just crack problems.
They become structural concrete restoration problems, because you are now protecting reinforcement and

restoring section capacity, not only sealing an opening.

A quick field reality check: what you can observe fast

You do not need a lab to separate a “stable crack” from a crack that is still moving. On many jobs, a careful walk-

through and a few simple observations get you 80 percent of the way.

What to look for on site

® Does the crack change width between morning and afternoon, or between seasons?

* Are there signs of rust staining, wetness, or active leakage at the crack faces?

® |s the crack associated with spalling, concrete spall, or delamination sounds under a hammer tap?
® Does the crack run in a pattern that matches restraint lines, slab geometry, or load paths?

® Has the structure settled visibly, such as differential movement at supports, doors sticking, or uneven floors?

These observations help decide whether you can use surface sealing, whether you need crack injection, and

whether you must address spall and rebar corrosion before you seal anything.



Shrinkage cracks: when the concrete is done moving, but moisture still
finds the gap

Shrinkage cracks form as concrete loses water during curing and later as it continues to dry in service. Early-age
shrinkage tends to appear while the slab is still evolving, and restraint can create tension that releases as

cracking. Later shrinkage can also happen as concrete dries, especially in buildings with varying internal humidity.

In many shrinkage cases, movement slows quickly after the initial cracking, especially if the environment
stabilizes. That is why repairs for shrinkage often focus on sealing and durability rather than structural rebuilding,

assuming the crack is not feeding corrosion.

Common characteristics

Shrinkage cracks often show in regular patterns across slabs or along lines of restraint. They may be relatively
straight and they often appear without large step offsets. If the crack is through-depth, you may also see

moisture movement, which makes crack sealing and waterproofing important.

Repair approaches that work
For shrinkage cracks that are stable or only slightly dynamic, crack repair typically uses one of these pathways:

Surface sealing with a compatible coating or sealant is often adequate when the crack is not active, there is
no significant leakage pressure, and reinforcement is sound. The key is adhesion and flexibility. Concrete
resurfacing products and thin protective coatings can help, but the crack treatment must be compatible with the

intended overlay.

Routing and sealing can be beneficial when the crack edges are irregular or when you need a defined recess for
a sealant. Routing increases bonding area, but it also means you are opening a groove in concrete. If there is

reinforcement near the surface, routing depth needs judgment.

Epoxy injection is used when you want the crack faces bonded and you are treating a structural pathway, not
just a surface seam. Injection can be a good choice if the crack is clean, the crack geometry can be sealed at
ports, and the crack is dry enough or properly conditioned for injection resin performance. In practice, | treat

injection as a method for cracks that are mostly stable but still need mechanical restoration and impermeability.

A caution | learned the hard way: if a shrinkage crack has been wet for a long time, injection may not penetrate as
well as you want. Even if it cures, you may end up with a resin “cap” near the surface rather than full depth
sealing. That can leave a moisture path through the interior. In those situations, initial drying, targeted surface

preparation, or a different system can be more reliable.

Settlement cracks: treat the movement, then treat the damage

Settlement cracks are the ones that keep getting worse if the underlying cause is not addressed. They can result
from soil consolidation, poor foundation support, or construction anomalies. Cracks can start as hairlines and

then widen as the movement continues.

If you repair a settlement crack without understanding whether the structure is still moving, the repair becomes a
short-term patch. | have seen rigid epoxy fills separated by ongoing settlement, because the concrete around the

crack continues to rotate or translate.

Common characteristics



Settlement cracks can appear stepped, can be associated with differential support points, and can show offsets
across joints. In floors, you might also see unevenness, ponding water, or misalignment between slab sections. In

walls, you may see doors and windows that no longer sit square.

Repair approaches that align with settlement behavior

A settlement crack repair strategy usually has two layers of thinking. First, you need a movement assessment.
Second, you choose a repair method that can accommodate future strain or you stabilize the structure so

movement stops.

In stabilized conditions where settlement has likely completed, injection and structural repair products can be
appropriate. But when settlement is ongoing or when the crack continues to open, | generally lean toward repair
details that can tolerate movement, such as flexible sealers or systems that relieve strain rather than lock the
crack into a rigid bond prematurely.

When spalling repair is present, settlement can also produce delamination and spall at edges due to repeated
opening and closing. In those cases, it is not enough to seal the crack. You often need to remove unsound

concrete, clean and protect any reinforcement, and then rebuild the section.

That is where rebar corrosion becomes a frequent partner to settlement movement. If water travels through a
crack and reaches steel, corrosion products expand, leading to spalling repair needs. Concrete spall exposes
reinforcement and accelerates corrosion through moisture and oxygen access. A durable structural concrete
restoration approach usually includes thorough surface prep, corrosion mitigation or reinforcement protection,

and a repair mortar that matches the substrate in strength development and permeability.

A practical note on “epoxy everywhere”

Epoxy injection can be strong and impermeable, but it does not automatically accommodate structural
movement. When | select an injection approach for a settlement crack, | only do it after verifying that movement
is limited and that the crack behavior has stabilized. Otherwise, injection can act like a rigid bridge across a
changing joint, and the interface can fail.

Thermal movement cracks: expect cycling and repair for flexibility and
durability

Thermal movement is one of the most common causes of repeating crack patterns on exterior slabs and facades.
Sun warms one side of a slab, night temperatures drop it, and the structure expands and contracts. If movement
is restrained by reinforcement, adjacent members, or foundation conditions, cracking occurs. Some cracks

become seasonal, opening in cold weather and narrowing when warm.

Common characteristics

Thermal movement cracks often show with a consistent orientation linked to exposure and restraint. Cracks may
appear concrete repair Hollywood FL or widen at joints and edges. In some slabs, you can see a "map” where
temperature gradients stress particular areas. A strong clue is that the crack width changes with time of day or
temperature.

Repair methods for cracks that move

The best repair for thermal movement is usually the one that can flex, maintain adhesion, and still keep water out.

Rigid fill can break free from the sides as the crack cycles.
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For thermal movement cracks, a typical successful approach is:

® Prepare the crack surfaces so the sealant can bond reliably.
* Use a sealant designed for cyclic movement and compatible with the expected service environment.

® Protect the surrounding concrete so moisture does not feed freeze-thaw or corrosion risk.

If the crack is wide enough, routing and sealing in a defined chase can provide a controlled geometry for a
flexible seal. If the crack is finer but still cycles, surface-applied crack sealers can work, provided they are

breathable where needed and resistant to UV and weathering.

Epoxy injection can be risky in thermal cycling environments unless a design-specific system is chosen and the
crack is demonstrably stable in width. Many injection systems are excellent at sealing and bonding, but they are

not necessarily designed for repeated seasonal shear and tensile strains across a crack face.

Concrete resurfacing considerations

On projects that also include concrete resurfacing, you often see the failure when the overlay becomes a rigid
skin over a moving crack. A resurfacing system can cover the crack while the crack keeps moving underneath,

leading to reflective cracking, debonding, or joint edge deterioration.

To avoid that, crack repair and the resurfacing specification need to be coordinated. In some cases the correct
solution is not only to seal the crack but also to treat it as part of a larger waterproofing and load transfer

strategy, often with a system that can handle movement without losing bond.

When concrete spalling enters the conversation

Concrete spall usually indicates more than cracking. It often means the steel reinforcement has been exposed or
the repair surface has already deteriorated. Spalling repair is where judgment matters, because you are dealing

with both geometry and corrosion risk.

Typical spalling repair work starts with soundings. A hammer tap can detect delaminated concrete around the
crack or along the edge. Then you remove unsound material until you reach a substrate that is solid and well
bonded. Leaving thin edges that will pop later is a common mistake. The best repairs | have seen are honest

about removal, not optimistic.

Once concrete is removed, check reinforcement condition. Rust staining is not always enough to condemn a bar,
but flaking, loss of section, and active corrosion indicate a need for more than cosmetic patching. If rebar
corrosion is present, reinforcement cleaning and protective treatment become essential parts of structural
concrete restoration. That can include corrosion mitigation products depending on the system design and the

site conditions, but the practical point is consistent: you cannot “seal over” corrosion and expect it to stop.

Then you rebuild with a repair mortar or concrete repair system designed for bonding to existing concrete and
for matching exposure conditions. If the environment is freeze-thaw, wet-dry cycling, or marine exposure,
durability properties matter. Many failures occur when repair materials are chosen for early appearance rather

than long-term performance under moisture and temperature variation.

Crack injection: useful, but only when the crack is injectable and the
environment is ready

Crack injection often gets recommended because it sounds comprehensive: you fill the crack interior and lock the

structure together. In real projects, injection success depends on several factors that are not always obvious until



you try.

First is crack connectivity. Some cracks are branched, offset, or partially closed at different times. Others are open
at the surface but sealed by moisture or debris inside. If you cannot achieve a reliable injection path, you may

only fill the upper portion.

Second is moisture condition. Many injection resins require specific moisture tolerance, and excessive water
pressure or continuous wetness can prevent penetration or reduce performance. | have used surface sealing
methods to temporarily manage injection conditions, but the more consistent approach is to address moisture

pathways first, particularly where leakage is active.

Third is surface preparation and sealing at packers. If packers do not seal tightly against a concrete face that is
rough, dusty, or damp, resin leaks out and injection becomes patchy. That is not a theoretical concern. It is one of

the most common reasons injection yields disappointing outcomes.

When injection does work, it can be a strong choice for shrinkage-related cracks that need impermeability and
for structural concrete restoration where you want bonded crack faces. For thermal movement cracks, injection
often needs caution because repeated cycling can undermine rigid bonding. For settlement cracks, injection

should only be considered after the movement is understood and stabilized.

Routing, chasing, and resealing: the conservative method that often
wins

Routing and sealing is one of the most dependable approaches for non-structural crack control, especially for
thermal movement and weather-exposed slabs. It allows you to create a recess with controlled depth and width,

then bond a flexible sealant into it.

It is also adaptable. If you uncover spalling edges during preparation, you can adjust the repair geometry and
extend the cleanup to remove unsound concrete before installing the sealant. This is part of why | like this

method for exterior crack repair jobs: it naturally creates room to correct local damage.

The trade-off is that you are removing concrete to make a chase. That requires careful selection of cutting tools,
dust control, and sometimes coordination with reinforcement cover thickness. If a crack is very near the surface

rebar, chasing depth cannot be arbitrary.

Coatings and concrete resurfacing: useful, but they must match the
crack strategy

Concrete resurfacing can make cracked concrete look whole again, but it can also hide problems until they
reappear as reflective cracks. A resurfacing layer is typically a coating or overlay that is stiffer than the original

substrate in some cases, and it bridges or transfers stresses across cracks.

If you seal cracks properly and choose an overlay system that handles movement, resurfacing can be a durable
final step. If you skip crack treatment, or if you choose a sealing method that does not bond under thermal

cycling, the overlay can fail.

In my experience, the best outcomes happen when you treat the crack and the overlay as one system. That
means the crack sealant or injection method needs to provide the intended moisture resistance and movement

accommodation, and the overlay needs proper preparation, surface profile, and curing to achieve bond.



Dealing with moisture pathways and corrosion risk

One reason crack repairs fail is that they address the opening but ignore the water that drives the failure. Crack

sealing can help, but only if the repair is continuous and the surface preparation is correct.

For rebar corrosion risks, water management is critical. Moisture entering through a crack can create an ongoing
corrosion cycle even if the crack appears sealed. That is why | pay attention to:

* whether the crack is actively leaking or only damp,
* whether the crack is reaching reinforcement,

* whether nearby cracks or construction joints create alternative pathways.

When corrosion has already begun, the repair needs to be structural concrete restoration, not just crack repair.
That usually means removing damaged concrete, cleaning reinforcement, applying appropriate corrosion
protection as part of the repair system, and rebuilding with a mortar or concrete repair material that bonds well

and resists the same exposure conditions.

Choosing a repair method by likely cause: practical matching

Different crack causes typically point toward different repair systems. Real projects sometimes mix causes, such as
shrinkage cracking that later becomes a moisture pathway and then spalls due to corrosion. Still, the selection

logic usually holds.

If you believe the crack is primarily shrinkage and it has stabilized, you can often focus on sealing and
impermeability, sometimes with epoxy injection if conditions are right. If you believe the crack is settlement-
related and movement is ongoing, you typically need to address stability first and then choose a repair that does
not force a rigid bond to keep moving faces from moving. If you believe the crack is thermal movement, flexible

sealing and surface systems that tolerate cycling are usually the foundation.

There are always exceptions. Some thermal cracks may be narrow and stable enough for injection in specific
systems. Some shrinkage cracks can connect to moisture paths that require more than sealing. The key is

matching repair stiffness and bonding behavior to the crack’s movement behavior.

A typical repair sequence that reduces rework

Every site has constraints, but a disciplined sequence avoids common failures. When | am brought in after a
partial repair job goes wrong, the root cause is often visible in the sequence: insufficient prep, premature sealing

before drying or leak control, or repair materials that did not bond to the cleaned surface.

A practical sequence for many exterior and structural crack repairs

1. Identify movement behavior and check for active moisture, leakage, or corrosion indications.
2. Remove unsound concrete around the crack or spalling repair areas and clean to a sound substrate.

3. Prepare crack geometry, including routing if using a chase-and-seal method, and ensure surfaces are suitable

for bonding.

4. Apply the selected crack repair method, such as crack injection or resealing, to match expected cycling or
stability.
5. Finish with compatible concrete resurfacing or protective coatings only after the crack repair is verified and

cured properly.



The “verify” part matters. A repair that looks fine before curing can change once the system reaches service

temperature and humidity.

Common failure modes, and what they teach you
The recurring failures are predictable, and learning them is cheaper than repeating them.

One is resealing that peels off. That usually comes from poor surface preparation, contamination, or sealant
mismatch. If the crack faces are dusty, weak, or damp, the bond can fail. Another failure is reflective cracking after

resurfacing. That comes from stiff overlays bridging active cracks.

Then there is corrosion-driven spalling repair failure. The surface gets patched, but steel corrosion continues
because water still reaches the reinforcement. You see new cracks, new flaking, and sometimes staining reappears

along the same line.

Finally, there is rigid filling across a moving crack. People assume “fill it and it will stop.” For thermal movement
and ongoing settlement, the repair needs to accommodate movement. Otherwise, the repair becomes another

crack initiator.

Edge cases: mixed causes and tricky locations

Real structures rarely fit clean labels. A crack can start as shrinkage, then experience thermal cycling, then create a
pathway for moisture and eventually trigger rebar corrosion and spalling. On slabs, you may have thermal
movement superimposed on restraint cracking. On walls, a shrinkage crack at a corner can later become a leak

path that accelerates corrosion.

In those mixed scenarios, | treat the repair as layered. First | control moisture and restore sound substrate where
concrete spall or delamination exists. Then | select crack repair methods that work with movement behavior, not
against it. That might mean a combination such as localized structural concrete restoration and corrosion
protection, paired with flexible sealing at the crack location, plus a protective overlay designed to tolerate the

crack movement.

Also watch construction joints. Joints can behave like cracks, but they often move for different reasons and might
already have planned movement features. Repairing a joint with the same approach as a random crack can cause

problems, particularly if the joint is meant to open and close.

Workmanship details that make a difference

A lot of crack repair outcomes come down to workmanship, not theory. A few practical habits consistently

improve results.

Proper surface profile is one. Too smooth and sealants or repair mortars may not grip. Too rough without
cleaning can leave weak layers. Moisture control is another. Sealing over active dampness can trap water and
undermine adhesion. Curing is also critical. Many repair materials require specific curing times and conditions to

develop strength and maintain durability.

If the job involves concrete resurfacing, bond preparation is essential. Dust removal, correct primer use when

required, and respecting the cure window can determine whether the overlay stays bonded.

And then there is geometry. A sealant needs room to deform without tearing. Injection requires clean, sealed

access points. Spalling repair requires removal to sound concrete and rebuilding to an appropriate thickness and



finish.

Summary of the method matching logic

Shrinkage cracks that have stabilized can often be treated with sealing or injection aimed at impermeability.
Settlement cracks require understanding whether movement is ongoing and whether the structure needs
stabilization, because rigid repairs can break when the ground or supports continue to move. Thermal movement
cracks should be repaired with flexible, durable systems that accommodate cycling, otherwise the repair reopens

or causes secondary damage.

When concrete spall, rebar corrosion, or moisture-driven deterioration is present, the crack repair becomes part
of structural concrete restoration. The strongest repairs do not just fill a crack, they rebuild sound substrate,

protect reinforcement, and create a compatible barrier system that survives the environment.

If you are working through a real defect, the fastest way to improve your odds is to treat crack behavior as the
primary variable, then choose a method that matches how the crack is likely to move next year, not just how it

looks today. That mindset turns crack repair from guesswork into engineering judgment.



