Cracks in concrete are one of those building issues that quietly spread across a property’s life. At first it is a
hairline line that you barely notice. Months later it has widened, darkened, or started shedding small pieces
around the edges. If water has a path, freeze thaw and ongoing movement can do more damage than the crack
itself.

The hard part for a building owner is that crack appearance is not enough to choose a repair. The right fix
depends on what caused the crack, whether it is still moving, how deep it goes, and whether reinforcement has
been compromised. A repair that looks tidy can still fail if the underlying issue is moisture intrusion, corrosion

from rebar corrosion, or active structural movement.

Below is a practical guide to common crack types, what they usually mean, and the repair approaches that
typically work. Think of this as crack repair 101, not a DIY instruction manual. Concrete work has real failure

modes, especially when patching is done over an active crack or without dealing with water and corrosion drivers.

What cracks are telling you, beyond “it’s just concrete”

A crack is not one thing. It is a symptom with a story. Sometimes the story is mostly cosmetic, like shrinkage early
in a slab’s life. Other times the story is more serious, like structural concrete restoration needs because corrosion

is expanding steel or a slab is being restrained.
When you inspect cracks, you want to answer a few questions in plain language:

1) Is the crack active, meaning it changes over time with temperature, loads, or moisture? 2) Is the crack letting
water in, or is it staying dry? 3) Is the crack surface-related, or does it connect to deeper issues like delamination

or spalling repair zones? 4) Do you see signs of concrete spall, staining, rust staining, or loss of cover?

A good contractor will typically look for these signals, often with simple tools like crack width gauges, magnified
visual inspection, and basic sounding tests to check for hollow spots. If someone skips investigation and jumps

straight to filling, that is usually where trouble begins.

The most common crack types you will see

Cracks often fall into categories based on geometry, location, and behavior. Your observations will never perfectly

identify cause, but pattern recognition gets you closer to the right repair strategy.

Hairline shrinkage and settlement cracks

These are the smallest cracks, often straight and narrow, commonly seen in slabs, sidewalks, and exterior flatwork.
They can appear after curing, during seasonal movement, or when a slab settles slightly. Many shrinkage cracks
are stable. If they are dry, clean, and not connected to spalling or corrosion, they may only need sealing for water
management.

A building | worked with years ago had a large network of hairline cracks in a parking structure deck. The owner
assumed it was a structural crisis. When we examined the cracks closely, they were narrow, consistent, and there
was no rust staining or delamination. The repair focus became concrete resurfacing and joint and crack sealing to

prevent water migration, not structural strengthening.

Plastic shrinkage cracks



Plastic shrinkage cracks show up early, often while concrete is still fresh. You may see a network of fine, random
cracks. These are sometimes shallow. If they never opened beyond a small width, they might be treated like a
surface durability issue, especially if the concrete is exposed to weather. If they are widespread, surface protection

like resurfacing or sealing becomes more efficient than trying to chase each tiny fissure individually.

Temperature and restraint cracks

Concrete expands and contracts. When restraint is present, thermal movement turns into tension and cracking.
These cracks often show up at slab edges, near penetrations, around columns, or along structural discontinuities.
They may widen and narrow seasonally. If the crack width moves, a rigid patch can crack again. In those cases,
the repair has to allow movement, usually with a joint-like treatment rather than a hard patch that assumes no

movement.

Rebar corrosion-related cracking

One of the more consequential crack types is cracking caused by rebar corrosion. Corrosion expands steel, which
pushes the concrete outward. You might see rust staining, bulging, spalling repair areas, or localized concrete
spall where pieces have popped off. The crack might look irregular, and it often concentrates in areas where

moisture reaches the reinforcement.

This is where "just seal it” becomes risky. Sealing a crack without addressing corrosion and the damaged concrete
around the steel can trap moisture and accelerate deterioration. Structural concrete restoration work is often
needed, including removal of unsound concrete, cleaning and treating corroded reinforcement, and then

rebuilding the section with compatible repair materials.

Spalling and delamination cracking

Spalling repair and delamination are closely related to cracking, but not identical. Delamination can start with thin
cracks that separate a surface layer from the concrete below. If you tap the surface and it sounds hollow, that is a

strong signal. Over time, freeze thaw and water pressure can expand delaminations and lead to concrete spall.

If you have spalling repair zones, the crack is often the visible entry point or the result of separation. The repair
plan usually includes removing the loose or delaminated material, cleaning the substrate, and rebuilding with the

right repair system. Surface sealing alone typically does not fix a delamination core.

Structural cracks from loading or settlement

Some cracks are structural in the true sense, meaning they are related to loading, differential settlement, or
bending. see more These cracks often follow significant structural lines. They can be wider, may show offset
between faces, and sometimes continue to grow more noticeably. In building envelopes, you might see cracks

around heavy openings or along beams and columns.

For structural cracks, the first job is not to patch. It is to confirm what is moving and why. Sometimes the repair
includes stabilization, underpinning, grout injection, or reinforcement work. Sometimes it is primarily drainage

and load redistribution. Repair selection depends on structural evaluation, not aesthetics.

How crack width and location affect your choices

A crack's width is useful, but it is not a standalone decision tool. Two cracks can be the same width and still

require different treatment. However, width and location strongly influence material selection.
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A narrow crack in a sheltered interior wall that remains dry is a different problem than a crack in an exterior
facade that sees rain and freeze thaw. Wider cracks and those near edges often invite water entry. Cracks at joints

between different materials can be more movement-prone, and rigid repairs tend to fail.

Location also affects how long water stays in contact with concrete. Vertical cracks that allow water to run down
behave differently than horizontal cracks where water can pool. The same sealant material can perform well on

one condition and underperform on another if water mechanics are unfavorable.

Crack repair approaches you will hear about

In practice, crack repair methods usually fall into a few buckets. The best selection depends on whether you are
dealing with a stable crack, an active crack, or a crack associated with concrete damage and reinforcement

corrosion.

Sealing cracks to manage water

Crack sealing is common for stable, non-structural cracks. The goal is to prevent water migration and slow
deterioration. This is often used for shrinkage cracks, early-age cracking that has stabilized, and many surface

cracks that do not involve spalling or rust staining.

Sealants and coatings can be good durability tools when the substrate is sound and prepared correctly.
Preparation is not glamorous, but it matters. If dust, laitance, or weak concrete remains in the crack pathway, the

bond can fail and water can follow a new route.

Routing and filling with a repair mortar

For some cracks, contractors widen the crack slightly through routing and then fill with a cementitious or polymer
modified repair material. This can work well when the crack is stable enough that a repair mortar can bridge the

void without immediate re-cracking.

The trade-off is that mortar repairs can be rigid. If the crack is active, the patch may crack alongside the existing
line. Owners sometimes see the repair line reopen and assume the crew did everything wrong. In many cases, the

real issue was selecting a rigid fill for a moving crack.

Epoxy injection for structural cracks

Epoxy injection is typically used to restore integrity where the crack is likely to be static or where structural
bonding is part of the objective. Injection can be appropriate for certain concrete repair contexts where the crack

provides a flow path but the surrounding material is otherwise sound.

It is not a universal cure. If the crack continues to move, injection can lose effectiveness. Also, injection requires
the crack to be cleaned and the system to be properly sealed at ports and surfaces to control flow. Poor

execution can lead to partial filling that does not restore the intended performance.

Patching and concrete resurfacing

Concrete resurfacing is often used when there are multiple cracks, shallow spalls, or a general surface
deterioration trend. Instead of chasing each crack individually, resurfacing provides a uniform protective layer
that improves durability. This can be especially practical on decks, exterior slabs, or parking structures where

there is a mix of hairline cracking and minor surface breakdown.



Resurfacing is not the right approach when the surface damage includes delamination or deep spalling that
requires removing unsound concrete first. If you overlay over a hollow area, the failure can reappear under the
new surface. Good work includes sounding, removal of loose material, and proper bonding of the resurfacing
system.

Structural concrete restoration for corrosion and spalling repair

When rebar corrosion or concrete spall is involved, the repair is typically more involved. The process often

includes:

* removing damaged and delaminated concrete to reach sound material

* cleaning reinforcement to reduce corrosion at the steel surface

® applying corrosion inhibiting treatments where appropriate

* rebuilding the section with repair mortars designed for structural concrete restoration

¢ finishing and curing properly to achieve bond and durability

This kind of repair is usually localized at damaged zones, but it can expand after inspection if additional corrosion

areas are discovered.

Owners sometimes get an initial quote that addresses only the visible spalling. Later, additional unsound concrete
is discovered during removal, and the scope increases. That is normal when the surface has been hiding the real
condition. The best way to manage this risk is to plan for exploratory removal during early steps and to define

criteria for what constitutes “sound substrate.”

Concrete repair decisions that hinge on whether the crack is still
moving

Active cracks deserve special attention. If a crack is still moving, the repair system has to accommodate that
movement or it will be outperformed by the structure.

A useful field approach is to monitor crack behavior before choosing a repair method. Simple monitoring can
include crack width measurements at set points and taking note of seasonal changes or differences after load
events. For larger concerns, more formal monitoring is used, but even basic measurements can prevent the

wrong fix.

If you have no data and a crack is in a high-movement area like an exterior joint line, you should treat it like a
movement crack until proven otherwise. That typically leads to solutions that behave more like joints, with

sealants and detailing that can tolerate movement rather than rigid patching that depends on permanence.

Spalling repair and concrete spall: what you should expect in real work

When concrete spall is present, you should expect removal of more than the smallest amount of damaged
material. The surrounding concrete can be weakened even if it still looks intact. Also, spalling often indicates

moisture and corrosion have been traveling where water gets access.

In a typical spalling repair workflow, the crew will identify the perimeter of sound concrete, remove everything
that is loose or contaminated, and clean the exposed reinforcement and substrate. If rust staining is present,

cleaning and treatment of the steel becomes a key step in structural concrete restoration.



The rebuild portion has to be compatible with the existing concrete in terms of bond, strength, and expansion
behavior. Then there is the finishing and curing stage, which is where many surface failures originate. If curing is

rushed or the repair dries too quickly, early shrinkage and microcracking can reduce long-term performance.

Common crack repair “fits” based on what you see

There is a difference between a crack that needs sealing and a crack that needs structural intervention. The
following mapping is not a substitute for assessment, but it helps you communicate with your team and evaluate

proposals.

e |f cracks are narrow, stable, and there is no rust staining, delamination, or spalling repair, sealing or targeted

filling may be sufficient.

e |f cracks are associated with concrete spall, hollow sounding areas, or rust staining, assume deeper issues and

plan for structural concrete restoration rather than surface-only work.

* |f crack width changes with seasons or loads, choose a repair that can accommodate movement rather than a

rigid patch that assumes the crack stops.

A short owner-focused checklist before approving any repair

Owners do not need to become concrete technicians to ask the right questions. These items usually surface the
important technical decisions without getting trapped in jargon.

1. Are cracks stable or active, based on any monitoring or at least seasonal observation?

2. Is there any evidence of rebar corrosion, rust staining, or concrete spall, including hollow sounding areas?
3. What is the proposed surface preparation method, including cleaning and removal of unsound concrete?
4

. Will the repair system address water management, including drainage details and crack or joint sealing where

needed?

5. How will performance be verified on completion, such as visual inspection criteria and documented

quantities of removed material?

A strong repair plan answers those without hand waving. Weak plans avoid those questions or treat them as

optional.

Trade-offs that show up in real projects
Concrete repair is full of trade-offs because materials and structural behavior are not perfectly predictable. A few
common ones owners run into:

Rigid patch vs flexible sealing

Rigid patching can restore surface continuity quickly. Flexible sealing can handle movement better. If you use
rigid materials on an active crack, the crack can reappear. If you rely only on flexible sealants over delamination

or spalling repair zones, the failure can continue underneath.

The decision is mostly about diagnosing the crack’s behavior and the condition of the substrate.

Local repairs vs concrete resurfacing



Local repairs are targeted and can minimize disruption. Resurfacing can treat multiple issues at once and improve
overall durability. The trade-off is that resurfacing requires a sound base. If delamination or extensive

deterioration exists, resurfacing becomes a cover over a problem rather than a fix.

In many cases, a mixed approach is used: localized removal and structural patching at problem zones, then

resurfacing to restore and protect the broader area.

Epoxy injection vs other methods

Epoxy injection can provide bonding and reduce permeability through the crack pathway. It can also be limited
by access, crack geometry, and whether movement continues. If a structure is actively moving, injection may not

hold up as intended.

An injection proposal should explain how the contractor will ensure the crack is ready for injection and how they

will address any concern that the crack is not fully static.

Examples of how cracks are handled differently in the field

Case: parking structure deck with widespread fine cracking

A mid-rise parking structure had hundreds of hairline cracks visible after winter. The owner wanted everything
ripped out and replaced. The inspection showed that most cracks were shallow and dry, with no rust staining and

no widespread hollow sounding delamination.

The repair scope focused on crack sealing and concrete resurfacing in the deck wearing surface. That approach
managed water migration and improved surface continuity without unnecessary demolition. The key was

confirming the substrate was sound. Once that was established, the plan made sense.

Case: stair landing with rust staining and spalling repair spots

On a concrete stair landing, cracks were visible along one edge. Over time, owners noticed small rust streaks and
minor concrete spall. The first attempt involved patching only the surface crack line. A year later, more spalling

appeared near the original repair area.

The deeper issue was that water was entering at the crack location and reaching reinforcement. The successful
repair removed additional unsound concrete beyond the original patch boundary, cleaned the steel, and rebuilt
the section with structural concrete restoration methods. After correcting the water path, the repair performed

significantly better.

Case: facade panel cracking with seasonal behavior

A facade had repeating vertical cracks near panel edges. Measurements taken during summer and winter showed
a noticeable change in crack width. The repair using a rigid filler failed prematurely, reopening during cold

weather.

A later repair strategy treated the crack like a joint. Instead of trying to lock the crack permanently, the approach
used a system designed to tolerate movement, combined with proper detailing to manage moisture. That change

aligned the repair behavior with the structure’s behavior.

What to look for in a repair proposal



You will see proposals that sound similar but differ greatly in execution details. Concrete repair success often

comes down to preparation and compatibility, not the brand name on the bag.
When reviewing a proposal, listen for clarity on these points:

* How the contractor will verify sound substrate and identify delamination or hollow areas, including sounding

and removal criteria
® Whether they will address rebar corrosion risk where rust staining or spalling repair zones are present

* How they will handle active cracking, including whether they plan any crack monitoring or movement

assessment

* What type of material system is proposed for crack repair versus concrete resurfacing, and how it matches

the substrate condition

e Cure and protection plan, especially for exterior exposures and rain risk

If the proposal focuses only on “fill the crack” or “apply patch,” and avoids describing preparation and moisture

control, treat that as a red flag.

Maintenance and monitoring after crack repair

Even well-chosen repairs benefit from follow-up attention. Crack repair is part of a larger durability plan,

especially on exterior structures that see rain, salt, and freeze thaw cycles.
After completion, owners should track:

* whether any cracks reopen near repaired areas

whether rust staining returns

whether water still collects at crack lines or joint intersections

whether there are new spalling repair spots around old repairs

Small issues caught early are usually cheaper to manage. Waiting until spalling repair expands or reinforcement
corrosion becomes obvious can turn a manageable localized job into broader structural concrete restoration

work.

Safety and access considerations that matter more than people expect

Some crack repair projects are straightforward, but many require scaffolding, confined space considerations,
traffic management on decks, or weather planning for exterior work. A contractor who underestimates access and

environmental constraints can end up compressing preparation steps. That is when repairs fail.

You do not need to be an expert on safety to require that the plan accounts for access, curing time, and weather
protection. If someone proposes “quick patch then hope for good cure conditions,” that is not the mindset

owners should accept on a durability project.

Final thoughts for building owners facing crack repairs

Crack repair is not only about making the surface look correct. It is about diagnosing the mechanism behind the
crack, managing water, and selecting a repair system that matches the structure’s movement and the concrete’s

condition. Hairline cracks in sound concrete can often be managed with sealing and concrete resurfacing. Cracks



paired with rust staining, concrete spall, and rebar corrosion almost always require more careful structural

concrete restoration.

The most valuable thing you can do as an owner is insist on a clear diagnosis and preparation plan before

approving the repair scope. That is where long-term performance is made or lost.



