Concrete resurfacing looks simple from a distance. Old slab surface gets cleaned, a new layer gets placed, and
traffic moves on. Up close, the success or failure often comes down to what happens before any overlay is mixed.
Adhesion is not a hope, it is a result. And adhesion is built on surface profile, bond chemistry, substrate condition,

moisture control, and the way cracks, spalls, and corrosion products are handled.

| have seen fresh material peel off like dried paint when the substrate was still dirty, too weak, or contaminated
with curing compounds. | have also seen overlays last decades because the work treated the slab as a system, not
just a surface. This article focuses on what to do before coatings and traffic coatings go on, and how to think
through concrete resurfacing, concrete repair, spalling repair, structural concrete restoration, crack repair, rebar

corrosion, and concrete spall.

Why adhesion fails more often than people expect

Adhesion problems usually show up in predictable patterns. A coating looks fine for a few months, then starts to
debond around joints, along damp areas, or wherever the surface was left with laitance or corroded material.

Sometimes the overlay does not peel, it just stays brittle, cracks early, and then becomes a pathway for water.

The surface you put product on matters more than the product itself. If the top few millimeters of concrete are
weak, dusty, or coated, the overlay is building a bond to a thin skin that was never meant to carry it. If water
vapor is moving upward from the slab, some coatings will soften or lose cohesion. If chloride driven corrosion has
expanded the concrete around steel, no “patch” should be expected to hold until that concrete is removed and

the corrosion state is addressed.
From the field, the biggest causes | see are:
1) surface contamination, curing residue, oils, and dust

2) insufficient removal of deteriorated concrete and corrosion byproducts 3) wrong surface profile depth for the
intended bond and coating system 4) moisture management failures 5) crack repair decisions that ignore

movement and water pressure

You can treat each of these with practical steps, but only if you start by diagnosing what you actually have.

Start with a real assessment, not assumptions

Before concrete resurfacing begins, | treat the slab like an old structure that has a history. That history shows up
as map cracking, rust staining, hollow sounding areas, previous patch boundaries, and areas that stay darker after

rain. Those visual clues guide where to open up and test.

A common mistake is to decide the overlay thickness and product type early, then try to “make it work” with
cleanup and light scarification. With concrete repair and spalling repair, the right answer is often the opposite:
remove material until you reach something that is sound, then plan the coating and overlay system around that

condition.
A careful assessment usually includes:

¢ identifying the severity and extent of concrete spall, spalling repair locations, and delamination patterns
e checking for rebar corrosion signs, including rust staining and concrete expansion

* mapping cracks and judging whether they are hairline shrinkage cracks or movement cracks that open and

close



e confirming whether the slab is exposed to freeze thaw, deicing salts, chemicals, or constant moisture

If you are working under a traffic coating schedule, you are also thinking about the time window for grinding,
surface prep, cure, and reinstatement. That affects what profile is possible and how long you can safely keep the

slab dry before placing bonding layers.

Surface prep that actually supports adhesion

Adhesion is not just chemical. It also depends on mechanical interlock. The surface profile should be intentional,

not random.

In practice, achieving the right profile means removing weak paste and creating a stable, rough surface that will
“grab” the overlay or coating. For many systems, the goal is a profile that can be cleaned and that does not
contain loose particles. If a coating manufacturer requires a specific profile range, that guidance should drive

your selection of equipment and aggressiveness.

Grinding alone can help, but it can also leave a polished surface if you overdo it without proper texture. Shot
blasting, scarification, and profiling methods often produce better mechanical bond when you remove
deteriorated layers. The key is to produce a uniform surface that supports the entire area, not just the center of
the slab.

Do not skip cleaning, even if it looks clean

Concrete often appears clean while still holding onto contaminants. Dust from sawing, fine particles from
previous grinding, and oils from equipment can quietly reduce bond strength. | have watched technicians move
quickly and then wonder why bonding layers fail at patch edges. The edge areas are typically where

contamination is highest, because material handling and traffic patterns concentrate grime there.

Cleaning can be more than "pressure wash.” Pressure washing without proper dry time can leave moisture
trapped in pores and capillaries. Wetting and drying cycles can also move salts around. In cold climates, a short

freeze cycle right after cleaning can create a surface that looks textured but is actually fragile and powdery.

When the slab will receive a bond layer or coating, the process should include removal of loose debris, thorough
vacuuming, and drying to the extent the system allows. If there is existing coating, the preparation is not the
same as plain concrete resurfacing. Coating removal and surface finishing should match the intended adhesive

pathway.

The profile is only half the equation. The substrate must be sound.

One of the most sobering lessons in structural concrete restoration is that you cannot bond to what is already
failing. If you have concrete spall from rebar corrosion, the expanded concrete around steel needs removal.
Treating only the outer surface can trap chlorides and corrosion products under the overlay. That can create a

future delamination blister as corrosion continues and forces expand again.

A practical rule | use is this: if tapping reveals hollow sound areas, or if you can remove material with relatively
light tools, the overlay is at risk. That does not mean everything needs demolition, but it does mean you should
open up until you reach competent concrete. Then plan the repair material and anchorage strategy around that

sound substrate.

Cracks are not all the same, and overlays cannot fix the wrong crack



Crack repair is where many projects stumble. A resurfacing layer can bridge some non-moving cracks. It cannot

stop movement cracks, and it cannot relieve hydrostatic pressure if water is migrating through.
Cracks fall into categories based on behavior:

* shrinkage and settlement cracks that were formed earlier and now show limited movement
e cracks that open and close with temperature or load cycles

® cracks that allow water migration, especially when there are low spots or slope issues

For crack repair, the decision is not only “fill it.” It is whether you need routing and sealing, whether you need a
flexible membrane strategy, or whether the crack must be structurally addressed first. In the context of concrete
resurfacing and traffic coating systems, the crack strategy also affects how the coating system handles fatigue. A

rigid repair that blocks movement can lead to new cracking at the repair edges.

If you see rust staining at crack lines, assume there is a more serious pathway. That does not mean every stained
crack requires demolition, but it does mean you should evaluate rebar corrosion potential and chloride
contamination around that region. Structural concrete restoration often becomes a sequence: remove

deteriorated concrete, address reinforcement condition, repair the section, then prepare for bond and coating.

A field note on crack edges

Cracks often have two surfaces: the visible opening and the margins around it. The margins might be weakened,
with microcracking extending beyond the visible line. If you fill only the center and leave weak edges, the overlay
can debond or the filler can dislodge. That is why prep for crack repair frequently involves cleaning and
sometimes removing loose concrete along the crack walls, then filling with a repair mortar or sealant suited to

the crack movement expectations.

Rebar corrosion and concrete spall: prepare for the real work
underneath

Concrete spall is rarely just cosmetic. In many parking structures and exterior slabs, spalling repair is triggered by
rebar corrosion and chloride ingress. Corrosion products take up more volume than the original steel, and the

surrounding concrete cracks and spalls.

When that happens, the resurfacing plan needs to become structural concrete restoration, even if the final
appearance goal is “smooth and clean.” The overlay can only perform as a protective layer if the reinforcing steel

and surrounding concrete are in a stabilized condition.
In practical terms, that often means:

® removing spalled concrete back to sound material
® cleaning steel so corrosion products are removed where coating and bond are required
® applying corrosion mitigation strategies that match the system intent and surface conditions

* rebuilding the profile so the overlay thickness and finishing do not leave voids or weak planes

Even the best bonding layer cannot stop corrosion if chlorides remain around reinforcement. It can slow it, but
the early removal choices matter. This is one reason that some resurfacing projects fail quickly at spall locations.

They treated the spall as a surface defect, not as a reinforcement corrosion issue.

Moisture and temperature control for coatings and overlays



Moisture is a silent driver of failures. It can reduce bond strength, create blistering, and soften some repair

mortars or coatings. Moisture also affects cure chemistry for overlays and repair materials.

However, “dry” is not a single number. Moisture behavior changes with season, slab thickness, and whether water
is coming from above or migrating from below. A slab that stays damp in isolated pockets may have trapped
water, poor drainage, or saturated subbase conditions. A slab that dries quickly might still have persistent vapor

movement.

Temperature matters too. Cold concrete delays curing and can lead to poor early strength. Hot concrete can
accelerate setting and increase shrinkage cracking if finishing is rushed. In traffic applications, curing time can

conflict with site constraints, so the schedule has to be built around realistic curing and surface prep times.

If you are selecting concrete resurfacing and coating systems, moisture and temperature constraints should be
verified for both the bonding layer and the overlay. A repair mortar that cures well at one temperature range
might not be suitable at another. If the slab surface is too cold or too hot, bond and tensile strength can be

compromised.

Building the substrate for a coating: patching and leveling logic

A common question is how thick the overlay should be. Thickness depends on the geometry you need to correct,
the profile required for the bond, and the structural behavior. But thickness alone is not a plan. The plan is

whether the patch area creates a uniform substrate without weak transitions.

If you have an area of spalling structural concrete restoration Fort Lauderdale repair and you rebuild it proud of
the surrounding surface, you might be tempted to grind it later. Grinding is fine, but the transition line should not
create a thin feather edge that can break under load or allow water to wick beneath a coating. Good resurfacing
thinking includes controlling the final profile and ensuring patch transitions are gradual enough for finishing

while still removing weak material.

Compatibility between repair and overlay matters

Repair mortars and overlays should be compatible in terms of mechanical strength, coefficient of thermal
expansion behavior, and curing characteristics. If you use a repair material that is too soft relative to the overlay,

it can become the weak plane. If it is too rigid and the slab moves, it can crack at the interface.

This is where judgment matters. Two contractors can use the same overlay system but choose different patch
materials based on the local condition, and one will perform much better. The best outcomes happen when the

repair materials and resurfacing materials are chosen as a coordinated stack, not as separate products.

Surface profile, bond layers, and why uniformity counts

Even when everyone uses the same equipment, surface uniformity can vary. Edges, corners, and areas near joints
often get less profile depth because they are harder to grind consistently. If the bond layer requires a certain

profile or if mechanical interlock is essential, those low profile areas become risk points.

This is also why cleaning after profiling matters. Loose particles and dust can sit in peaks and valleys. If you do
not remove them, the bond layer may seal over them rather than bonding to clean concrete. A bond layer that is

only bonding to dust is not a durable bond.

| have seen "good enough” cleanup decisions come back as early delamination. Usually the delamination follows

a texture pattern, meaning the bond failed where dust content was highest or where the profile was smoothest.


https://www.merscomiami.com/concrete-repair/fort-lauderdale-fl

Traffic coatings and resurfacing: thinking beyond appearance

Traffic coatings add a layer of complexity because they must handle abrasion, impact, and in many cases deicing
salts and water. Even if you achieve adhesion at the start, the coating system is still a protective layer that must

last through mechanical wear.
For traffic applications, pay attention to:

® joint behavior, including whether the coating strategy needs to respect joints or bridge them
* slope and drainage, since water ponding increases moisture-related failures

e surface texture and finishing, since too smooth can reduce slip resistance and too rough can wear faster

A resurfacing layer can hide surface irregularities, but it cannot fix a drainage path. If water sits, it finds the path
through the smallest interface weakness. That is why crack repair and joint detailing often matter just as much as

the overlay thickness.

A practical walkthrough for preparing an overlay area

Every job site has constraints, but the order of operations helps. Here is how | typically structure resurfacing

preparation when the goal is to achieve adhesion and a coating that lasts.

First, map the defects and decide what needs opening and removal. Spalling repair zones and crack repair areas
should be identified with clear boundaries. Then, remove deteriorated concrete and contamination. Profiling

follows once the substrate is competent, because you cannot profile blind over unstable material.

Next comes cleaning and final surface preparation. That includes vacuuming, removing residue, and verifying that
the surface is not contaminated with curing compounds or dust. If bond layers are used, the timing matters,

meaning the bond layer should be placed within the window that maintains surface cleanliness and reactivity.

Then you build back: crack repair where needed, concrete repair and structural concrete restoration where spalls
were removed, and leveling to produce a consistent plane. Finally, you apply the resurfacing layer and finish it to
the intended texture and thickness. During curing, you manage temperature and moisture so the overlay reaches

required strength before traffic or further coating steps.

You can think of it as a chain. If any link is weak, the whole system suffers.

A short field checklist before placing a resurfacing overlay

1. Verify deteriorated concrete and concrete spall zones are removed to sound substrate, not just patched over.
2. Clean and profile to a uniform surface, then remove dust thoroughly.

3. Confirm moisture condition and curing schedule match the coating and overlay requirements.

4. Perform crack repair based on crack behavior, not only visible opening width.

5. Check patch transitions and final grade so the overlay does not create fragile feather edges.

That checklist is simple, but it catches most avoidable failures.

Common edge cases that change the plan

Not every slab behaves like a textbook. Some conditions force adjustments to resurfacing preparation and repair

sequencing.



Existing repairs that are failing

You might see patch boundaries where previous concrete repair was done. Sometimes those patches are sound,
and grinding is enough to blend them. Other times the repair mortar is debonding or the underlying concrete
has not been removed properly. If you overlay over a failing repair, you are essentially creating a new layer bond

over an old failure plane.

A practical approach is to probe and assess. If the old patch lifts, you remove it. If it is solid and well bonded, you
can transition into it carefully with profiling and leveling. This is one reason resurfacing projects sometimes

expand in scope after early openings. It is better to learn it early than after you cover it.

Salt exposure and chloride contamination

In areas with deicing salts, chloride driven corrosion is a common cause of rebar corrosion and concrete spall. If
chlorides are present, surface and repair choices should reflect that reality. Even if the overlay looks clean, the

underlying corrosion process can continue and push failures to the surface later.

That is why spalling repair should not only restore geometry. It has to address corrosion mechanisms where
reinforcement is involved. The exact approach depends on conditions and the repair system, but the underlying
idea stays consistent: remove contaminated concrete back to sound material and stabilize the reinforcement

state.

Cracks that keep moving

Some cracks keep opening and closing through seasonal cycles or traffic load. A rigid crack filler beneath a hard
overlay can crack again. If the crack is active, your strategy might need to include a system approach that

accommodates movement.

That does not always mean replacing the entire slab. Sometimes it means choosing a crack sealing method with
the right flexibility and adhesion behavior for your climate and expected movement. The overlay must then be

compatible with that decision.

Documenting what you did, and why it matters

Concrete resurfacing preparation is easier to defend when the work is documented. Field notes on defect
mapping, areas opened for spalling repair, steel cleaning observations, and moisture related notes help ensure

the final coating system is understood and maintained correctly later.

Documentation matters because the system performance depends on what was controlled. A later maintenance
inspection may look at a delamination area, trace it to a patch edge, and ask what the substrate condition was

before the overlay was placed. Without documentation, you are guessing.

| am not suggesting paperwork for its own sake. | am saying that good notes keep future repair decisions
grounded and reduce the temptation to blame the coating product when the root cause is a substrate

preparation step.

What success typically looks like after preparation

When preparation is done with adhesion and coating durability in mind, the finished system tends to behave

predictably:

® repaired spall areas do not show early cracking at edges



® crack repair areas do not reopen immediately under load and thermal cycling
® coating or resurfacing surfaces resist peeling, blistering, and localized delamination

e traffic wear patterns follow expected abrasion behavior rather than interface failure

Even then, the system will age. That is normal. The difference is whether aging happens gradually through surface

wear and minor hairline changes, or abruptly through debonding and loss of protective function.

Concrete is honest. If the substrate preparation was wrong, you often see it early. If it was right, the coating and
resurfacing layers can do what they were designed to do, which is protect and carry surface loads while you

maintain the structure over time.

Final thoughts on planning resurfacing around adhesion

Concrete resurfacing is not a cosmetic overlay problem. It is a substrate preparation problem that decides

whether the coating will bond long enough to protect the structure.

When you approach it that way, concrete repair becomes more than patching, spalling repair becomes more than
filling voids, and structural concrete restoration becomes a coordinated sequence that prepares the
reinforcement and stabilizes the concrete. Crack repair becomes a decision about movement and water behavior.
Rebar corrosion is treated as a root cause when it is present. And the resurfacing layer becomes the final

protective step, built on a substrate that can actually carry it.

If you take one practical mindset from all of this, it is this: adhesion is earned during surface prep, then protected

through correct patching, moisture control, and compatible system choices.



