Delamination in structural concrete has a particular way of showing up on site. It rarely announces itself as one
dramatic event. More often, it's a slow accumulation of moisture pathways, corrosion products swelling behind
the surface, and layers of concrete that gradually lose their bond. Then, during a walkdown or a routine
maintenance inspection, you hear it. The subtle change in sound when you tap the surface. A dull, hollow

response where the concrete should feel firm.

That hollow sounding is a clue, not just an annoyance. It usually means there is a loss of bond between the
substrate and the surface concrete, or within a layer that has already deteriorated. Sometimes it's localized. Other
times it extends wider than the obvious cracks and patch edges. Structural concrete restoration becomes a

problem of finding the true limits of sound material, then rebuilding what was lost, not just covering it.

What follows is how | approach repairs when the main symptoms are delamination and hollow sounding,
including concrete spall and rebar corrosion risk. I'll describe the practical decisions, the trade-offs, and the steps

that matter most, based on the kinds of repairs I've seen go well and the ones that fail early.

The difference between “cracked” and “ready to delaminate”

Crack repair is often discussed as if cracking is the main issue. In reality, cracking is usually the visible part of a
deeper problem. A crack can be a benign shrinkage feature, but it can also act as a moisture conduit that drives
corrosion. When reinforcement corrosion begins, corrosion products expand and generate tensile stresses in the
surrounding concrete. If the cover is thin, or the environment is aggressive, those stresses can overcome the

concrete'’s ability to stay intact.

Delamination sits downstream of that process. You can have corrosion without obvious cracking if the damage is
slow and hidden, then you see delamination later. Or you can have cracking first, followed by a gradual loss of

bond. Either way, the delaminated layer behaves differently under simple tests like hammer tapping.

Hollow sounding areas tell you that the surface is no longer monolithic with the substrate beneath. It can be a
shallow layer that has lost bond, or it can represent a thicker zone where the concrete has fractured behind the
face. That distinction matters for removal depth, repair thickness, and the choice of concrete resurfacing

materials.

Listening to the slab, beams, and columns

On a typical restoration job, the first pass is not demolition. It's diagnosis. | look for patterns: locations near joints,
around drains, under water trickles, beneath leaking roof edges, or close to cracks that look like they accept

water. Moisture has habits, and concrete deterioration tends to mirror those pathways.

Then | map the hollow sound. Hammer sounding is not magic, but it is useful when done consistently. You don't
need to swing hard. You need repeatability. | tend to mark areas that sound hollow as a grid, not just as a few
obvious patches. The reason is practical. If you remove only what you can hear, you often end up with soft

boundaries, where the remaining layer is already separating but not yet fully detached.

In many cases, the hollow zone is larger than the visible delamination at the surface. That becomes clear only

after initial removal, when you expose the actual interface.

One caution: the sound can be influenced by surface finishes, coatings, and shallow voids. If the building used a

dense topping long ago, or someone applied a coating over a questionable surface, tapping may produce



misleading results. That's why | combine sounding with other signs, like rust staining, dark moisture tracks, and a

close look at the crack geometry.

Why delamination repairs fail when the wrong layer gets removed

There's a temptation during concrete repair to keep removal conservative. Maybe the substrate is inconvenient to
access, or the element is overbuilt and seems thick enough to survive a shallow patch. Sometimes that's harmless.

Other times it traps you.

If you patch over delaminated concrete, the new repair layer is forced to bridge an interface that is still
separating. Even if you bond well initially, the underlying zone continues to move. Moisture can keep migrating

at the edges, and the corrosion process continues under the patch.

Bond failures often show up in a predictable way. You see debonding along patch perimeters first, then the patch
sounds hollow later, and then it falls. A repair that fails shortly after installation is usually an interface problem. A
repair that fails after longer service life often indicates the wrong root cause control, such as moisture continuing
to reach the reinforcement.

That's why, when concrete spall or delamination is involved, the question is not only “what looks bad,” but “what
is still unsound.” Structural concrete restoration is as much about removing enough material as it is about placing

the replacement concrete.

Getting to the reinforcement without causing extra harm

Removal is a careful balance. You need to remove unsound concrete and reach sound edges, but you also want

to avoid damaging the surrounding substrate more than necessary.

When rebar corrosion is suspected, you need to expose reinforcement to assess its condition. That assessment is
physical, not just visual. Surface rust staining is not automatically bad, because steel in concrete can show surface
discoloration without serious section loss. What matters is whether the steel has pitted, lost cross section, or

fractured. If the corrosion is active, rust tends to occupy the interface between steel and concrete.

In practice, | clean and expose enough rebar to inspect it, then decide whether replacement or localized steel
treatment is necessary. Sometimes the corrosion is shallow, and mechanical cleaning plus appropriate corrosion-

resistant treatment works. Other times, the bar has suffered meaningful loss and needs a more involved fix.

Trade-offs show up here too. If you remove too aggressively, you can undermine concrete around the bar, create
unnecessary voids, or increase the repair thickness to unmanageable levels. If you remove too cautiously, you

may leave rusted material behind that continues to expand and break the repair.

Crack repair and delamination: they are connected even when they
look separate

A common scenario is a member with a crack pattern plus delamination near the crack edges. The crack may look
like a line on the surface, but corrosion-driven expansion can create a network. When the delamination breaks

free, it can expose fresh crack faces that were previously held together by bonded concrete.

In that case, crack repair cannot be treated as a cosmetic job. If moisture can move through the crack, it will reach
the steel, even if the crack “looks sealed” after a surface patch. This is where crack repair needs a full context view:
crack width, crack depth, whether the crack penetrates to steel, and whether the concrete repair strategy includes

proper sealing and thickness where it matters.



There are situations where injecting grout into cracks makes sense, but delamination repairs usually require open
removal. You need access to achieve correct bonding and to remove all compromised concrete. Injection can be
used as an auxiliary method in some systems, but if you already know the surface is hollow and delaminated, you

typically cannot rely on injection alone.

Concrete resurfacing over sound substrate, not over uncertainty
Concrete resurfacing is often the simplest phrase to describe the work. In practice, it's a decision tree.

Resurfacing is appropriate when the substrate is firm, sound, and properly prepared. If the concrete is hollow, the
resurfacing layer becomes a decorative finish over an unstable base. It's better understood as building a new face

on sound structure.

That means surface prep is not optional. Grinding or abrasive removal is usually required to expose a clean
substrate. If coatings exist, they must be removed to achieve bonding. If laitance or weak concrete is present, it

must be removed so the repair can key into a surface that can accept the load transfer.

| pay attention to moisture condition before placing repair mortars. Too wet can affect bonding and drying. Too
dry can cause rapid suction and reduce hydration, particularly with cementitious systems. The best approach
depends on the material and the substrate condition, but the main idea is consistent: prepare for reliable bond

formation, not just visible coverage.

Choosing a repair approach: thin patch, thick repair, or a structural
rebuild

When delamination and hollow sounding occur, you often move beyond thin surface patching. The repair

thickness can increase quickly once you remove unsound layers.
Here's the judgment | use on site.

If the delaminated zone is shallow, with clear boundaries where tapping transitions from hollow to firm, a patch
repair with a cementitious repair mortar may be sufficient, assuming proper click here substrate prep and

adequate thickness for the mortar system.

If the delamination extends deeper or reveals fractured concrete behind the face, you may need a thicker repair.

That can mean a structural patch approach, with reinforcement if required, and careful placement to avoid voids.

If corrosion has significantly compromised steel, or if delamination has undermined a critical load path, the repair
strategy may need to involve steel repair, rebar replacement, and larger reconstruction of the member face. At

that point, it is not just concrete repair. It is structural concrete restoration in the true sense.

The material selection also matters. Some repair mortars are designed for feathered edges and thin applications.
Others are meant for thicker builds. Using the wrong product for thickness is a recipe for weak interfaces,

shrinkage cracking, or poor compaction.

Surface preparation: where “it looks clean” stops being enough

Good bonding comes from preparation, not from a wish. For delaminated and hollow sounding areas, | aim for
three outcomes: removal of unsound concrete, exposure of a clean substrate, and achieving a surface profile that

supports the repair.
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Mechanical removal methods are common: chipping, grinding, and sometimes abrasive blasting. The key is to
avoid leaving behind soft edges or smeared material. If you can scrape and powder the substrate with a

fingernail, that's not a good base.

For steel, cleaning is essential. Residual rust and contaminants can reduce bond and interfere with any corrosion
mitigation treatment. If a corrosion-inhibiting coating or mortar is used around the bar, it needs a prepared

surface to function reliably.

Also, dust control is more than housekeeping. Fine dust can interfere with bonding. It can also get trapped in
pores, leaving a thin layer that prevents contact between repair and substrate. Vacuuming and thorough cleaning

are part of good practice.

Environmental control: controlling the moisture story

One of the biggest drivers of recurring damage is ongoing moisture exposure. In exterior applications, the source
can be roof drainage, facade leaks, splash zones, or failed sealants at joints. In parking structures, chlorides and

wetting cycles matter. In industrial facilities, chemicals can accelerate concrete deterioration.

You can perform excellent concrete spall repair and still see deterioration again if water continues to enter the

same interface. That's not a material problem. It's a control problem.

So along with structural restoration work, | look for and address the pathways that brought moisture to the
surface in the first place. Sometimes that's fixing a joint seal, improving drainage, replacing a faulty flashing, or
correcting a leak source. The repair patch becomes much more durable once the moisture driver is removed or

reduced.

A practical field sequence that usually holds up

Every site is different, but the logic is consistent. You can think of the work as diagnosis, removal, assessment, and

rebuild, with each step informing the next.
1) Identify the full limits of hollow sounding and delamination

2) Remove unsound concrete until you reach firm, well-bonded substrate 3) Expose and inspect reinforcement for
corrosion and section loss 4) Clean steel and prepare substrate for bonding 5) Build replacement concrete or
mortar with appropriate thickness and workmanship 6) Finish and protect the repair face as required, especially in

aggressive environments

The details are where outcomes diverge. For example, if removal reveals honeycombing, fractured zones, or
deeper delamination that extends under adjacent concrete, you adjust. You do not force a shallow repair plan
onto a deeper problem. If rebar corrosion is more advanced than initial assumptions, you adapt. If the member
edge is thin, you may need to modify the repair geometry or add anchorage so the patch doesn’t debond due to

stress concentration.

Common edge cases that change the plan

Not every job follows a neat script. Some of the most important decisions happen when the situation doesn't

cooperate.

Delamination near edges and corners



Edges tend to have faster drying and sometimes more crack movement. They can also trap water at the interface
between concrete and finishes. When delamination is near an edge, removal boundaries may be irregular. You

need to plan for how you will keep repair thickness consistent and how you will form a strong transition.

Thin cover and corrosion close to the surface

If cover is minimal, exposing steel may become a race against time. You can't remove too much concrete because
you might lose the cover needed for durability and structural protection. In those cases, careful cleaning and

targeted rebuild using appropriate anchorage or forms becomes more critical.

Prior repairs that masked the extent

It's common to find older concrete resurfacing patches that were placed over hollow zones years ago. The top
looks acceptable until you tap through it and discover the bond failure below. This affects everything, from
removal depth to what substrate you can still trust. It also affects how you deal with old patch material.

Sometimes it's brittle and needs complete removal, not just surface grinding.

Delamination that follows a void behind the form

Formwork voids and localized honeycombing can mimic hollow sounding, especially if a thin face shell exists. If
the concrete was never well compacted, soundness may be worse than it looks. You remove until you reach solid

concrete, not until the surface looks tidy.

Measuring success: more than “patch installed”

After structural concrete restoration, the repair should perform like part of the original structure, not like a

covering.

For delamination and hollow sounding repairs, the early success indicator is soundness. The surface should tap
firm, with no hollow response at the repaired area once it has cured. The finish should not debond, and the

interface should not separate at edges.

Medium-term success is tied to moisture control and corrosion prevention. You want to avoid recurring staining,
active rust bleeding, or new cracking at the same spots. That often comes from preventing water pathways and

from ensuring the repair environment around the reinforcement is appropriate.

Long-term success includes durability. The repair should resist freeze thaw cycling if applicable, chemical
exposure if present, and traffic abrasion if the surface is in a use zone. Sometimes a surface protective coating is
appropriate. Sometimes the repair mortar itself provides enough resistance. The decision should align with the

exposure conditions, not just with what was done last time.

A short checklist | keep on hand during restoration

| don't rely on a single method. | rely on confirming the same story in multiple ways. Here is the quick checklist |

use in my notebook, especially when delamination is widespread:

* Map hollow sounding areas and compare them to visible cracking and moisture staining
* Remove concrete until tapping confirms firm substrate, then re-evaluate limits
® Inspect exposed rebar for pitting or section loss, not just surface rust

* Prepare steel and substrate thoroughly for bonding, control moisture and dust



® Re-check the likely moisture source so the repair is not fighting the same water again

That's not a substitute for engineering input or project specifications. It's a practical way to keep the work aligned

with how failures actually occur.

Repair thickness, curing, and finishing details that matter
Even when the correct product is selected, workmanship can decide whether it lasts.

Curing is a major one. Cementitious repair mortars need appropriate curing to develop strength and durability.
Poor curing can lead to surface microcracking, reduced bond strength, and permeability issues. In hot or windy
conditions, curing methods should be planned in advance. In cold conditions, the curing schedule and

temperature management matter, because hydration slows and strength gain can be delayed.

Finishing is also not just appearance. If you create sharp transitions, the repair can become a stress concentration
point. If you leave voids or honeycombing in the replacement zone, water can infiltrate and re-initiate corrosion.

Proper consolidation during placement is important, especially in thick repairs or irregular removal cavities.

When concrete resurfacing is used as the finishing layer, surface profile and compatibility with the underlying
repair material should be considered. A weak interface between repair layers is a common hidden failure mode,

particularly when a mortar system is applied on top of another product without adequate prep or timing.

When to involve structural engineering and what they usually look for

Restoration work can be done purely as concrete repair when damage is non-structural. But delamination tied to
rebar corrosion can raise structural concerns quickly. If corrosion reduces bar section, if a crack pattern suggests
load transfer changes, or if delamination affects key zones like beam soffits, column faces, or slab edges, you

typically need a more formal assessment.

In my experience, structural input is especially valuable when there is extensive concrete spall, when delamination
is widespread, or when removal might expose reinforcement in a way that affects anchorage and capacity.
Engineers often evaluate remaining rebar area, cover conditions, crack widths, and whether the repair needs

additional reinforcement or load redistribution.

That doesn’t mean every repair needs a full redesign. It does mean the scope and repair details should be

defensible and consistent with the member’s role.

Final thoughts on structural concrete restoration of delamination and
hollow sound

Delamination and hollow sounding are signals that the concrete is no longer behaving as a single system.
Repairing it successfully means respecting that reality. You remove unsound concrete to true sound boundaries,
clean and assess reinforcement for rebar corrosion and section loss, rebuild with compatible materials, and

control the moisture drivers that caused the problem to begin with.

The most satisfying restorations are not the ones with the neatest patch shapes. They are the ones where the
surface sounds firm after cure, where edges do not peel back, and where the repaired area does not return to
rust staining or cracking. Those outcomes come from disciplined diagnosis and workmanship. The details can feel

slow on site, but they are faster than repeating repairs later.



If you're dealing with delamination, take the hollow sound seriously. It's the concrete telling you where the bond

has already failed. Your job is to follow that signal, then restore the structure, not just the face.



