Moisture issues in hardscapes and damp-proofing:

When water and dissolved minerals move upward through soil and hardscape materials
(like concrete, stone, brick, or pavers) and then gasify or evaporate at the surface, a range
of physical, chemical, and aesthetic problems can occur. These are driven mainly by
capillary action, vapor pressure, temperature changes, and mineral crystallization.

Below is a breakdown of the most common issues.

1. Efflorescence (White, Powdery Deposits)

2. Subflorescence (Internal Salt Crystallization)
3. Spalling and Surface Scaling

4. Alkali-Silica Reaction (ASR) in Concrete

5. Hydrostatic Pressure & Vapor Drive

6. Joint and Mortar Deterioration

7. Biological Growth (Secondary Effect)

8. Staining and Discoloration

9. Soil & Base Layer Instability

Root Causes (Why This Happens)

Poor drainage or high water table

e Capillary rise from fine-grained soils

e Lack ofvapor barriers

e Concrete pours not allowed to sure for the proper time period
e Highly soluble minerals in soil or base materials

e Impermeable surface layers trapping moisture below

e Temperature gradients driving vapor upward



Typical Mitigation Strategies

Proper sub-base drainage and grading

Capillary breaks (gravel layers, geotextiles). The current trend of open graded
permeable base installation, with lateral drainage in the base layer for poorly
drained subsoils, aids in managing the moisture issue.

Damp-proofing of unexposed surfaces for more porous natural stones such as
some Limestones and Sandstones. Bluestone is a sandstone.

Usage of resin-based permeable joint products
Low-alkali concrete mixes
Vapor barriers under slabs

Regular maintenance of joints and drainage paths

The Indiana Limestone Institute (ILI) guidelines for damp proofing Indiana Limestone

emphasize protecting all unexposed surfaces (backs, beds, joints) with a cementitious or

bituminous coating up to 1 foot above grade, and damp proofing adjacent concrete

supports to prevent moisture wicking and alkali staining, ensuring a breathable barrier for

longevity. They also recommend proper detailing, like ventilated dry areas, and careful

application to avoid damaging the stone's natural breathability or causing impurities to

leach out.

Key Guidelines & Recommendations:

Coverage Area: Apply damp-proofing to all unexposed surfaces, including the back,
beds, and joints (within 1 inch of the finished face for bituminous), extending at least
1 foot above grade.

Support Surfaces: Damp-proof all concrete or CMU surfaces where the limestone
will rest, including support angles and ledges.

Material Types: Use a cementitious waterproof backing (like a thick, sandy slurry)

or bituminous backing; ILI does not endorse specific brands but emphasizes
breathability.

Application: Apply coatings in the field to prevent damage and ensure proper
curing.

Purpose: Prevents alkali staining, reduces efflorescence (impurities leaching out),
and protects the stone from soil moisture.


https://www.google.com/search?q=cementitious+waterproof+backing&rlz=1C1GCEU_enUS1008US1008&oq=indiana+limestone+institute+guidelines+for+damproofing&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQIRgKGKABMgkIAhAhGAoYoAEyCQgDECEYChigATIHCAQQIRirAjIHCAUQIRirAjIHCAYQIRirAtIBCjE2MjI3ajBqMTWoAgiwAgHxBS8AkvGMeP1f8QUvAJLxjHj9Xw&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiQ_ZShvJCSAxUB5MkDHcH8HBkQgK4QegQIAxAD
https://www.google.com/search?q=bituminous+backing&rlz=1C1GCEU_enUS1008US1008&oq=indiana+limestone+institute+guidelines+for+damproofing&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIJCAEQIRgKGKABMgkIAhAhGAoYoAEyCQgDECEYChigATIHCAQQIRirAjIHCAUQIRirAjIHCAYQIRirAtIBCjE2MjI3ajBqMTWoAgiwAgHxBS8AkvGMeP1f8QUvAJLxjHj9Xw&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiQ_ZShvJCSAxUB5MkDHcH8HBkQgK4QegQIAxAE

o Detailing: Design for proper drainage and include ventilated dry areas around the
base of walls.

What to Avoid:

e Acidic Cleaners: Never use strong acids, sandblasting, or wire brushes on
limestone.

o Sealers (Sometimes): Avoid impermeable sealers that block the stone's natural
breathability unless specifically advised for certain conditions.

Damp-proofing the bottom and sides of natural stone used in hardscapes (pavers, coping,
steps, walls, caps, etc.) can provide several important benefits—especially in installations where
moisture, salts, or freeze—thaw cycles are present.

When Damp-Proofing Is Most Recommended

o Stones installed on concrete slabs

o Retaining walls, seat walls, and steps
e Pool coping

e Stone with high porosity

e Areas with poor drainage

e Freeze—thaw climates

e Projects using light-colored stone

1. Typically do not damp-proof the top surface, unless using a breathable penetrating sealer
designed for exposed stone.

Image of a damp-proofed Indiana Limestone on a pool deck installation over a permeable
base.




Bluestone staining on a mortar set application




Staining on Limestone Mortar set on Left and dry set on right.
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