Wood Flooring Over Concrete Slab v L - B

o you are a cement and water and vapor building science expert

I've installed a 4-in slab of concrete over crushed stoned and a 10 mil vapor barrier The
vapor barrier had overlapped seams but was not taped and is not necessarily perfect. | have
radiant heating tubes in the cement slab. | would like to install conventional strip all wood
Maple flooring on top of the slab as a finish floor. | will likely add thin sleepers or possibly not
on top of the slab and then continuous 3/4-in plywood and then on top of that glue and
staple the tongue and groove Walnut flooring

| am wrestling with the following contradictory problem:

on one hand | understand it is not advised to have two vapor barriers on a cement slab floor,
on the other hand | understand conventional tongue and groove with flooring is very
sensitive to moisture and if any moisture comes through the slab it will potentially rot the
plywood and cause problems like buckling etc of the finished flooring | am trying to decide
should | add a liquid applied vapor barrier on top of the slab directly underneath these
sleepers and or plywood or should | omit that step and simply proceed with the sleepers
plywood and tongue and groove flooring

s and cons of what is described above

This is a classic moisture management dilemma in building science! Let me clarify a few key

details to give you the most accurate guidance:

1. Climate and season: What's your climate zone, and when was the concrete poured? (This

affects drying time and ambient conditions)

2. Concrete moisture testing: Have you done any concrete moisture testing (like calcium
chloride tests, relative humidity probes, or surface moisture readings) to understand

current moisture levels in the slab?

3. Radiant system details: Is this a hydronic (water) or electric radiant system, and will it be

operational before flooring installation?

These details will help me provide specific guidance on whether a second vapor barrier is
advisable in your situation, or if there are alternative moisture management strategies that
would work better for your maple flooring installation.

B & @ Retry v

o to answer your clarification questions: the slab was poured one year ago. The climate zone is
Vermont which | believe is climate zone 5A. The radiant flooring is hydraulic IE e PEX tubing
in the cement slab below the surface

Perfect, that context helps enormously. A one-year-old slab in Vermont's SA climate zone
should be well-cured, and the radiant PEX system adds some important considerations for

moisture management.

I need to dive deep into the building science research on vapor barrier strategies for radiant
slabs with wood flooring in cold climates. This is a complex topic with evolving best practices,
and I want to get you the most current guidance on moisture testing protocols, vapor barrier
decisions, and specific considerations for maple flooring over radiant systems.

Maple flooring moisture management >
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Your moisture management guide for maple flooring over radiant concrete in Vermont is
ready. It covers building science consensus against dual vapor barriers, maple flooring
compatibility issues, moisture testing protocols, radiant slab considerations, installation
approaches, Vermont-specific climate challenges, risk mitigation strategies, and alternative
moisture management systems. The report includes specific recommendations for your
installation to avoid moisture-related failures.

Moisture Management Guide: Maple Flooring Over Radiant Concrete in Vermont

Document

o Correction if | said maple flooring | was mistaken. The flooring will be black walnut

Thank you for the correction - black walnut changes some important considerations! Walnut
is actually somewhat more dimensionally stable than maple and has different moisture
sensitivity characteristics.

Let me search for the most current building science guidance on your specific situation with
black walnut flooring over a radiant slab in Vermont's climate.

@ concrete slab moisture testing radiant heating wood flooring vapor barrier 10 results v
@ black walnut flooring moisture sensitivity versus maple stability radiant floor 10 results v
@ NWFA wood flooring moisture testing concrete slab requirements radiant heating 10 results v
@ Fetched https://www.nutmegforest.com/images/pdfs/NWFA_INSTALLATI... nutmegforest.com [

Based on my research into current building science best practices and industry standards, I
can provide you with a comprehensive analysis of your situation. Here's what the evidence
shows:

Bottom Line First:

For your situation (1-year-old slab, Climate Zone SA Vermont, radiant heating, black walnut
flooring), I recommend testing the slab first, then likely proceeding WITHOUT a second

vapor barrier on top of the slab. Here's why:

Key Findings from Building Science Research:

Black Walnut vs. Maple for Radiant Applications: Black walnut is actually listed among
species "known for their inherent dimensional stability" and is specifically mentioned as
suitable for radiant heat applications, while maple is listed among "less stable species such as
hickory, beech and maple" that "are less suitable for use over radiant heat."

Wood Cuts: Tips for installi... This is good news for your project.

Testing Requirements: The NWFA guidelines require concrete slabs to be minimum 30 days
old before testing, and for acceptable installation: relative humidity should be 75% or less,
calcium chloride readings should be 3 1bs/1000sf/24hr or less, or calcium carbide ratings
should be 2.5% or less.

When Vapor Barriers Are Required: A vapor retarder is required over concrete "when
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chloride tests. However, "adding a vapor retarder is not required on installations over slabs

with a calcium chloride reading of 3 Ibs or less, a humidity reading of 75% or less."

Pros and Cons Analysis:
PROS of Adding Liquid-Applied Vapor Barrier:

- Ultimate moisture protection: Blocks any residual vapor transmission completely
« Insurance policy: Extra protection for expensive walnut flooring investment

- Code compliance: In on-grade applications, "adding a vapor retarder is always
recommended" even when moisture readings are acceptable

CONS of Adding Second Vapor Barrier:

« Double vapor barrier issues: Creates potential for trapped moisture between barriers,
which "creates a swimming pool in the event of a leak or even wet mopping of the floor"

Vapor barrier on top of slab...

- Thermal barrier: May reduce radiant heating efficiency by creating an additional thermal
break

- Adhesion concerns: Some liquid-applied membranes may interfere with proper bonding
of sleepers/plywood to concrete

« Cost and complexity: Additional material and labor costs

My Recommendation:

1. First, test your slab using ASTM F-2170 relative humidity testing (preferred) or calcium
chloride testing to establish current moisture levels

2. If moisture levels are acceptable (<75% RH or <3 1bs/1000sf/24hr):
« Proceed with sleepers or direct plywood installation

« Use a breathable construction adhesive for attachment
« Install your walnut flooring system as planned
« Monitor with humidity controls (35-55% RH indoor environment)
3. If moisture levels are elevated but under the maximum limits:
- Consider a liquid-applied vapor retarder specifically designed for radiant applications
« Choose one that maintains good thermal conductivity
« Ensure it's compatible with your planned adhesives
4. Climate Zone 5A considerations: Your Vermont climate with cold winters actually works
in your favor - ground moisture tends to be highest in spring/summer and lower in winter

months Top 15 Concrete Moisture ... , and your slab has had a full year to cure through all

S€asons.

The fact that you have an existing vapor barrier below the slab (even if imperfect) combined
with black walnut's good stability over radiant systems suggests you can likely proceed

without a second barrier if moisture testing confirms acceptable levels.

Would you like guidance on specific moisture testing procedures or recommendations for
radiant-compatible products if testing shows you need additional moisture protection?

° | do not believe it is possible for me to test the cement moisture content. Given that, am |

better off to omit the vanor barrier and risk dammaae to the floor. ar to add the additional
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vapor barrier and possibly have trapped moisture in the slab? Another thing | am thinking
about is: if vapor will get into the slab from below, wont it also disapate over time from
where it entered, thus mitigating the issue of trapped moisture in the slab?

You're asking exactly the right questions and thinking through the physics correctly. Your
reasoning about vapor movement is sound - moisture that enters from below can indeed exit
the same way over time.

Let me help you weigh this decision with the specific evidence:

Your Risk Assessment is Correct

You're right about vapor movement: Moisture moves bidirectionally through concrete, and
"without protecting the underside of your slab with a high-quality, low-permeance vapor
retarder/barrier the flooring or coating installation will be at serious risk of future problems"

Concrete Moisture Testing - but the key phrase is "without protecting the underside." You DO
have protection below (your 10-mil barrier), even if imperfect.

The physics supports your thinking: Vapor pressure differentials drive moisture
movement. In Vermont's climate, during heating season, your warm radiant slab creates an
upward vapor drive that actually helps move any moisture away from the wood flooring
interface.

Building Science Consensus Favors Your "Omit" Option

The evidence strongly leans toward omitting the top vapor barrier:

Expert Opinion: Building science experts state clearly that "there should be neither foam nor
vapor barrier under the wood laminate flooring" on radiant slabs, and that "a vapor barrier

under a wooden floor on concrete creates a swimming pool in the event of a leak"

Vapor barrier on top of slab...

Risk Hierarchy: The research suggests the risk of trapped moisture problems from dual

barriers is generally greater than the risk of some vapor transmission through a slab that
already has bottom protection.

Your Specific Situation Favors Omitting:

Positive factors in your case:

1-year cured slab (well beyond the critical early months)

Existing vapor barrier below (even if imperfect, provides substantial protection)
« Black walnut's good stability over radiant systems
« Vermont's climate (cold winters reduce ground moisture pressure)
« Radiant heating creates beneficial upward thermal drive
The "imperfect” vapor barrier below: Even with overlapped but unsealed seams, your 10-

mil barrier still provides significant protection. Perfect vapor barriers aren't always required -
the goal is substantial moisture control

My Recommendation: Omit the Top Vapor Barrier

Based on the building science evidence and your specific conditions, I'd recommend
proceeding without the liquid-applied vapor barrier on top. Here's why:

1. Lower overall risk: Risk of dual-barrier moisture trapping exceeds risk of modest vapor
transmission through your protected slab

2. Better svstem nerformance: Maintains radiant efficiencv and allows natural drving
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3. Proven approach: This matches current industry best practices for radiant slabs with

existing bottom protection

Risk mitigation strategies instead:

« Use quality construction adhesive with some vapor permeability for sleeper/plywood
attachment

« Maintain proper indoor humidity (35-55% RH) with HVAC controls

« Consider installing a few moisture monitoring sensors in the subfloor system for early
warning

If you're still concerned: You could install the sleepers and plywood, then monitor moisture
conditions in that assembly for a heating season before installing the finish walnut flooring.
This gives you data without committing to a potentially problematic dual-barrier system.

Your instinct about allowing the assembly to "breathe" while managing moisture through
environmental controls aligns with current building science best practices.

o Please clarify one aspect of your answer: You said: "In Vermont's climate, during heating
season, your warm radiant slab creates an upward vapor drive that actually helps move any
moisture away from the wood flooring interface" | am confused by what is meant by
"upward vapor drive". To me that sounds like moisture will be driven upward and into the
wood flooring. Wouldn't that be bad, or do | misunderstand the reference?

You're absolutely right to question that - my wording was confusing! Let me clarify the
physics:
What "Upward Vapor Drive" Actually Means

When I said "upward vapor drive," I was referring to the direction of vapor pressure

differential, not necessarily where moisture ends up. Here's the correct physics:
Vapor moves from high vapor pressure to low vapor pressure. With radiant heating:

1. Warm slab surface (say 80°F) = lower relative humidity at that temperature

2. Cooler areas (like soil below or room air) = higher relative humidity

So the vapor pressure gradient actually drives moisture away from the warm slab surface
toward cooler areas.

Why This Helps Your Flooring

During heating season, your warm radiant slab surface stays well above typical dew points,
reducing condensation risk at the slab-flooring interface Wagner Meters  Tnemec . The heating
creates conditions where:

« Moisture is less likely to condense on the warm slab surface

- Any moisture present tends to move toward cooler zones (like the soil below)

« The wood flooring interface stays relatively dry

The Key Point

Your radiant system reduces moisture problems rather than creating them. The warm slab

surface becomes the low vapor pressure zone that moisture moves away from, not toward.



Think of it this way:
- Unheated slab in winter = cold surface = condensation magnet

« Heated radiant slab = warm surface = condensation avoider

This is why experts note that heated slabs perform better for wood flooring than unheated
slabs - the thermal control actually improves moisture conditions Vapor barrier on top of slab... .

Thanks for catching my unclear explanation - the radiant heating is actually working in favor
of keeping your wood flooring dry, not against it!

° Ok. One thing | didn't mention is that on top of the vapor barrier and under the slab the slab
has under-slab R15 XPS rigid insulation. Does that help or hurt in terms of keeping the
wood flooring dry?

That's a very important detail that significantly improves your situation! The R15 XPS rigid
insulation under your slab is actually a major positive factor for keeping your wood flooring

dry.
How Under-Slab Insulation Helps

Thermal barrier effect: The XPS insulation creates a thermal break between your slab and
the ground, which reduces the temperature differential that drives moisture movement from
soil into the slab Wagner Meters = Stego Industries . This means:

« Less ground moisture transmission into your slab
« More stable slab temperatures year-round

« Reduced seasonal moisture cycling in the concrete

Proper installation sequence: Your setup (vapor barrier — XPS insulation — concrete slab)
follows current best practices. Industry guidelines recommend vapor barriers be installed
"directly below the slab" with insulation systems properly integrated Concrete Moisture Testing

Why This Changes Your Risk Profile
Significantly lower moisture risk: The combination of:
« 10-mil vapor barrier below
« R15 XPS thermal barrier
« 1-year cured slab
« Radiant heating system

...creates a very well-protected assembly that's much less likely to have moisture issues.

Ground thermal coupling reduced: Without insulation, your slab would be in direct
thermal contact with potentially moist soil. The XPS breaks that connection, keeping your
slab warmer and drier year-round.

This Reinforces the "Omit Top Vapor Barrier" Recommendation

Your under-slab insulation makes the case even stronger for not adding a vapor barrier on top
because:

1. Lower moisture load: The insulation reduces the amount of moisture that could
potentially reach your slab



2. Better thermal performance: Adding a top vapor barrier could interfere with radiant
efficiency that's already optimized by the under-slab insulation

3. Reduced condensation risk: The insulated slab stays warmer, further reducing any
condensation potential

Bottom line: Your slab assembly is actually very well-designed for moisture control. The
under-slab insulation significantly reduces the likelihood that you'll have moisture problems,
making a top vapor barrier unnecessary and potentially counterproductive.

This detail makes me even more confident in recommending you proceed without the
additional vapor barrier on top.
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Claude can make mistakes. Please double-check responses.



