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About RDH 
Building Science

RDH is a building science consulting and engineering 
firm delivering climate-responsive solutions with 11 
locations across North America. 

FOUNDED IN 1997
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WOOD + MOISTURE 
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Do we care if it rains?
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Do we care if it rains?
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Wood + Moisture + Time
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Wood Material Properties
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Small Stuff
• Wood Cell

• Cellulose (42±2%)

• Hemicellulose (27±2%)

• Lignin (28±3%)

• Cellulose Structure

• OH: Hydroxyl group

• H2O: Polar molecule

FPL, 2010
Engelund, E., 2011
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Wood & Water
Free Water (Capillary Water):

• Liquid water in the cell lumina

• Properties similar to bulk water

• Has little impact on wood properties

Bound Water (hygroscopic water)

• In cell walls

• Gain/loss affects wood properties

Fiber Saturation Point

• Cell walls completely saturated with 
bound water but no free water in the 
cell lumina

• 26-30% moisture content (MC)
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Wood & Water 
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Behaviour of Wood in Construction
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Wood Moisture Content, Relative Humidity & Movement 
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Wood Decay Thresholds & Wood MC

• Spores of decay fungi will 
germinate at 26-28% wood MC 
and flourish when moisture 
content is between 35 and 50% 
(above fibre-saturation)

• Optimal temperature range is 18 
to 35C (stops at 38C)

• Spores will not germinate on 
wood with low MC
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Various “Limit States” - Durability to Aesthetic

• Water exposure from rainwater and elevated Relative Humidity (RH)

• Water stains, wood tannin movement

• Swelling/drying, checking & 

distortion of wood and finishes

• Corrosion of fasteners

• Staining fungi (undesirable for aesthetics)

• Fungi (harmful to human health)

• Decay fungi (damaging to wood)

Increasing RH and exposure to 
liquid water, water absorption, 
elevated moisture contents for 
longer periods of time

(Intensity, Duration, 
Frequency)
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Wetting & Drying  
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Drying

Wetting

Safe Storage 
Capacity
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Moisture Risks to Mass Timber Buildings

• Exposure to moisture during construction

• Supply

• Handling on site

• Construction sequence

• Exposure to moisture during operation

• Accidental water leaks (sprinklers/plumbing)

• Long term small water leaks (plumbing)

• Relative Humidity
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Environmental Loads - Climate

General Rainfall Moisture Index
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Construction 
schedule risks?
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Understanding the Local Climate 
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Wetting Mechanisms

1. Precipitation

2. Vapor / air movement

3. Construction moisture

4. Groundwater
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Drying Mechanisms

1. Evaporation

2. Vapor / air movement

3. Drainage

4. Ventilation drying
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Vapor Permeability 
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CLT Wall Design
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CLT Wall Considerations 

Best Placement & Insulation Type? – It Depends!
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In Canada & North US (Climate Zones 4 through 8)

Poor Design – CLT cold 
& damp

Acceptable, vapor open 
insulation & 
membranes on both 
sides though consider 
safe outboard to 
inboard insulation ratio 
to keep CLT dry from 
condensation

Best Practice, vapor 
open exterior 
insulation & sheathing 
membrane
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In Canada & North US (Climate Zones 4 through 8)

Best Practice, vapor open 
exterior insulation (mineral 
wool, or where fire 
code/climate permits wood-
fibre )

With caution (dry CLT and 
lower indoor RH), foam 
plastic including closed-cell 
sprayfoam insulation

Best Exterior Insulation Type for CLT?
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In Southern US (Climate Zones 1 through 3)

Okay in far south 
where high indoor 
vapour drive with 
appropriate exterior 
vapor control

Acceptable though 
may not need that 
much insulation & 
provided CLT initially 
dry

Acceptable provided 
CLT initially dry 
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Floor Systems   
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Floors + Acoustic Mats + Topping Slabs

• Acoustic mats and 
toppings slabs also very 
vapor closed

• Limited ability to dry “up” 
or to dry “down” by vapor 
diffusion

• Need to be even more 
diligent about managing 
construction wetting

• Consider temporary 
protection measures

• Structural anchorage 
details
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Mass Timber and Moisture: CLT
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wet concrete on 
wet wood?
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Lots of Research
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COATING SUMMARY 

PRODUCT DESCRIPTION APPLICATION / 

CURE TIME 

CLT SAMPLE PHOTO 

Boracol 20-

2BD  

 

Alkaline salt & 

fungicide 

wood surface 

treatment 

Brush, sprayer 

 

Multi-day 

Thompson’s 

WaterSeal 

(TWS) 

Waterproofing 

Wood 

Protector 

Aliphatic 

hydrocarbon 

solvent & 

paraffin oil 

wood coating 

(hydrophobic) 

Brush, roller, 

sprayer, pad 

 

48 hours 

Miralite Side 

Sealer 

 

Alkyd 

urethane 

temporary 

wood 

protectant 

(hydrophilic) 

Brush, roller, 

airless spray, 

sprayer 

 

Touch dry 15 

minutes, full dry 

1 hour 

Mapei Primer L Acrylic latex 

primer for 

concrete 

Mix 1:3 with 

water, pour 

applied and 

brushed in 

 

3 hours, 

maximum open 

time 18 hours 

Deck-Thane 

Primer 

Moisture 

cured 

polyurethane 

primer for 

concrete & 

wood 

(hydrophilic) 

Brush, roller, 

sprayer 

 

Touch dry 2 

hours, full cure 

2–8 hours, 

maximum open 

time 8 hours 

Ardex P 51 

Primer 

 

Acrylic/vinyl 

based 

concrete, 

wood, and 

gypsum 

primer 

Mix 1:1 with 

water, bristle 

broom applied 

 

Minimum 3 

hours, 

maximum 24 

hours 

Protectowrap 

PW 100/40 

Cold-applied 

polyethylene 

faced & butyl 

hybrid 

adhesive self-

adhered 

membrane 

(impermeable) 

Peel and stick, 

rolled in place 

 

Immediate 
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Concrete Screed Moisture Monitoring Setup
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Drying Rates vs. Regional EMC
Data EMC % By Month:

January: 17.6%
April: 14.7% 
July: 13.8%
October: 18.0%

Regional Comparisons (July):

San Francisco: 13.9%
Atlanta: 13.8%
Boston:  11.8%
Denver: 9.4%
Chicago: 12.8%
Pittsburgh: 12.6%
Phoenix: 6.2%
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Summer Screed Application
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Summer Screed Application
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Wetting after Topping Application? 
Subject to Rain after Screed
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Can we pour topping slab?
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Managing Risk   
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Degrees of protection
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Degrees of protection
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49CLT factory coatings 
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Degrees of protection
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Degrees of protection
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Degrees of protectionDegrees of protection
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Factory-applied roof membranes
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Factory-applied roof membranes
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Don’t forget the details
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56
Brooms and kiddy pools
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57
risk management tools
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58late risk management tools
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Façade speed matters
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risk managing mass 
timber roofs Time-sensitive site installation
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Ventilated decks
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63guidance
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How-to: Manage Moisture Risk

• Start planning early – design and assembly choices

• Impact to architecture, structure, building enclosure, fire separation and acoustics

• Consider multi-function materials (i.e. temporary roof later becomes functioning air 
barrier/vapor barrier or floor acoustic underlayment)

• Consider schedule impacts of wet wood during construction (i.e. design away the delay?)

• Include requirement in specifications for general contractor and mass timber sub-
contractor to provide & follow written a Moisture Management Plan

• Responsibility of contractor or sub-trade

• Plan for regular reviews of implementation by (3rd party and/or BE Consultant, Architect, 
Structural Engineer) 

• Ask for mock-ups
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How-to: Moisture Management Plans

✓ Step 1: Risk Evaluation - consider climate, rainfall, construction 

schedule, length of exposure of all mass timber floors/roof/walls, 

type of mass timber

✓ Step 2: Factory applied coatings to exposed surfaces/edges/cores 

(CLT)

✓ Step 3: Pre-applied or field applied temporary or permanent 

membrane protection?

✓ Step 4: Active water management team onsite to reduce uptake 

(small tarps, squeegees/vacuums etc.)

✓ Step 5: Whole building tarping & protection systems

✓ Step 6: Environmental drying

✓ Step 7: Mechanical drying contingency
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Define acceptable limits

Construction Documents
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Acceptable?
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Acceptable?
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Acceptable?
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Define acceptable limits
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Division 01
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From CD Phase Requirements -> Submittal 
from Contractor
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Submittal Example
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Key Points: Moisture 
Management for Mass 
Timber

1. Plan During Design

2. Perform a Risk Evaluation

3. Develop a Construction Phase Moisture Plan 
& Get Buy In

4. Execute the Design & Moisture 
Management Plan

5. Monitor the Plan



This concludes The American 

Institute of Architects Continuing 

Education Systems Course

QUESTIONS?

Colin Shane

RDH Building Science

cshane@rdh.com
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