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Mass Timber Buildings and Moisture - Why this topic?
A Decade of Lessons

Demonstrative testing

Review some important moisture mechanics
Wetting and Drying of two materials

Hygrothermal Simulation of Strategies and Expected Performance




A Brief Background

For more detailed background see Graham Finch’s
2018 Summer Camp presentation, “Mass Timber
and Tall Wood Buildings”

https://buildingscience.com/sites/default/files/mass_timber_ta
Il_wood_buildings_graham_finch.pdf

ROH

Why Mass Timber?

“WIDC - MGA

8/4/2025



8/4/2025

What is Mass Timber?

Dimensional Lumber
and smaller wood
elements
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What is Mass Timber?

Dimensional Lumber
and smaller wood
elements
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Assembled into
larger, engineered
wood structural
elements

[T

Using nails, dowels

Nail-Laminated Timber (NLT)
RDH




What is Mass Timber?

Dimensional Lumber
and smaller wood

elements MNWWWKEZA ="
Assembled into [ [ \\Q/%\

larger, engineered
wood structural

NN

Using nails, dowels,
adhesive, etc.

Cross-Laminated Timber (CLT)
RDH

Cross Laminated Timber (CLT)
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Various forms of Mass Timber
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Similar to Post and Beam?

UBC Tall Wood House - AOA
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But not like Post and Beam
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Circa 1926
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Similar to Precast and Tilt-up Concrete?
—JL |
Origine - Nordic Structures
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But not like Concrete
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DensGlasg

"o o:‘e_fsn t dry‘as.easily as post and beam
tolerate waterlike concrete
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Dver 10 yrs we’ve learned
4 a'lot from 50+ Projects

Wet, dry and with 5-10 years of service




Moisture Risk Management Strateg
for Mass Timber Buildings

Aguide for designers, construction professionals,
‘ond bulding developers

RDHR

- | NOVEMBER 2021 | V2.
BUILDING {
SCIENCE

Start Dry

Moisture Risk Management Strategies for
Mass Timber Buildings

https://www.rdh.com/resource/moisture-risk-management-

strategies-for-mass-timber-buildings-version-3/

Stay Dry

Mass Timber Building Enclosure Best

Practice Design Guide
Mass Timber Building Enclosure Best Practice Design Guide
Version 2 - Resources - RDH Building Science
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Wood, Mass Timber
and Water

ROH
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Mass Timber wetting during construction

Gravity-driven

bigger cracks & gaps
i, \ | (fastest)
Capillarity
‘ smaller cracks & gaps
D, | (relatively fast)
Capillarity

material pores

(slow to very slow)
Adsorption

) ESNNIF fed by water vapor
1 N | diffusion (very slow)

ROH i, N |

Elements il \ |

Connections

Assemblies

22
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Gravity-driven
Wetting
ROH
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are governed by wood structure

crossisEction longitudinal axis

annual growth rings

radial cut

tangential cut

RDOH

Capillary Suction (Wicking) and Vapor Diffusion

Radial

i G & e W W ;
iy F s Mg, N,

Agitudinal

Tangential
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Cross-grain vs along-grain
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Wood - Capillary Suction (Wicking) of Liquid Water

Equivalent to a bundle of tubes
See John Straube’s 2022 Summer Camp

presentation, “Capillarity”
https://buildingscience.com/sites/default/files/gaps_in_knowl

edge_-_yogi_berra_building_science_-
_in_theory_there_is_no_difference_between_theory_and_practi
ce_-_in_practice_there_is.pdf

Flow much faster along grain while
slower against the grain

Suction feeds tree leaves; capillary
pressures will pull water hundreds of feet

FPL Technical Note 209, 1940s°
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Wood - Water Vapor Diffusion

The water vapor permeance of
wood varies with the moisture
content or relative humidity in the
material

Permeability under wet conditions
can be many times greater than
under dry conditions

The rate of vapor diffusion drops
significantly as the wood dries
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Wood Moisture Absorption Visualized

ROH
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Demonstration Tests
- Wetting -
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Capillary Wetting of CLT (“Wicking”)

Moisture Gain (g)
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Wicking thru one surface vs “Short-term” Immersion

80
70 Capillary Wetting thru one surface 24 Hr

(Wicking) Immersion
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But what if it is wet for

many days or weeks?
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MC over 30% at the surface iout what at mid dept
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Moisture Monitoring Measurement Points
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Moisture Monitoring Measurement History

Date| 25-Apr 2-May 27-May 31-May 4-Jun 25-Jun
Temp 11 7 17 17 10 24
PLY
U/S NLT
PLY 16.2 18.3
B T/0 19.6 21.0
c/0 19.6 19.9
U/S NLT 14.7 16.8
PLY
c T/0 18.2 19.5 20.7 -
C/0 16.8 16.6 16.3 - 17.3 14.0
U/S NLT 12.2 13.8 12.5 - 11.7 9.2
PLY 21.0
D T/0 17.9 18.7 20.4 20.4 18.0
C/0 17.5 16.7 16.8 16.9 17.5 14.4
U/S NLT 13.5 15.2 13.4 13.2 12.3 10.5
PLY
E T/0 18.0 20.1 20.6 - 21.1 17.7
C/0 16.5 16.7 16.2 - 17.5 14.1
U/S NLT 11.3 14.1 14.8 - 13.2 10.7

Plywood and top
half of NLT in
excess of 40% MC!
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Moisture Gain (g)

Impact of “Long-term” Immersion?
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CLT vs Mineral Fiber Insulation (MFI - stonewool)
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Demonstration Tests
- Drying -
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No Assist
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Drying Rate of MFI - Initial Rate
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Drying Rate of MFI - Initial Rate
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Drying Rate of MFI - First Day
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Drying Rate of MFI - First Day
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Drying Rate of MFI - Thru to “Dry”
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Drying Rate of MFI - Thru to “Dry”
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Drying of MFI
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66
Considering Mineral Fiber Insulation Test Results
As a material
MFI has no meaningful capillarity (it doesn’t wick)
MFl is highly vapor permeable
This means that
MFI dries very quickly
“Assists” such as airflow and heating result in
meaningful increase in the rate of drying
Many people expect this behavior of other construction materials
67
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Drying of MFI vs CLT w “shallow” moisture (no Assist)

Percent of Added Moisture Dried
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70%
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10%

Mass Timber
appears to dry
“quickly”
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Moisture

4 5 6 7 8
Days of Drying
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Drying of MFI vs CLT w “deep” moisture (no Assist)
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. 7 ”» - -
Drying Rate of MFI vs CLT w “deep” moisture (no Asssist)
900 2.94
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Drying Rate of CLT w “deep” moisture vs Assist
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Measured MC,,; by Meter
after 6 days

No Assist 26.8 29.0 19.0
Fan 18.7 22.6 22.4
Heat 23.1 16.0 19.6
Fan + Heat 15.7 17.1 18.9
RDH
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Drying of CLT w “deep” moisture vs Assist
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Considering Mass Timber Test Results

As a “material”

Mass Timber has significant but varied capillarity
(faster along the grains and slower against the grains)

Mass Timber has a relatively low vapor permeance

This means that
Water near the surface dries quickly
Deeper or “encapsulated” water is very slow to dry

“Assists” speed up drying of shallow water but not deep water

Many people are surprised by this

76
Biggest moisture risk?
Deep or Encapsulated Moisture !
Concrete Topping Slab
B e — — " —— Acoustic Mat (VB or VP?)
< 7 T i 7 7
117077 | Wet CLT plies
Ceiling Finish (VB or VP?)
RDH
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Hygrothermal Simulation of
Real World
Wetting & Drying

ROH
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Roof Assembly

MEMBRANE ROODFING SYSTEM
07 52 16 TPOIFVC ROOFING

COVERBOARD
07 52 16 TPO/PVC ROOFING

TAPERED ROOF INSULATION, SLOPED TC DRAIN
07 52 16 TPOIPYC ROOFING

VAPOUR RETARDER
07 52 16 TPOIPVC ROOFING

CONCRETE TOPPING - REFER TO
STRUCTURAL
03 3000 - CAST-IN-PLACE CONCRETE

— |} CLTPANELS, REFER TO STRUCTURAL
T T | T T 06 1523 - CROSS LAMINATED TIMBER STRUCTURAL UNITS
UND, FINISH WCI-3
INT. 09 93 00 - STAINING AND TRANSPARENT FINISHING

REFER TO STRUCT
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Mass Timk

TOPPING SLAB F

SEE REINF FLAI‘\’;—J —

44" x 3" REVEAL EA
SIDE ALONG TOP FACE
OF GLULAM BEAM

GLULAM BEAM ON FLAT

44" x 3," REVEAL ALONG
TOP EDGES OF GLULAM
COLUMN

GLULAM COLUMN

|
|
?

CoL

#1662}
SCR}

SCREWS PER PLAN
i, — TIGHT FIT PINS PER PLAN

- JPOSITE BEAM REINFORCING
BEAM ELEVATIONS

_“__UI\S?E?EG

ECTOR BARS PER PLAN
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Rain Wetting of Unprotected
CLT Slab & Glulam Beam

RDOH

CLT Slab

Glulam Beam

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.35<=x<0.60

B 0.50<=x<0.65
Il 065<=x<0.70
Ml o70<=x<075
Mo 75<=x<080
0.80<=x<0.85
0.85<=x<0.90
Il 050<=x<055
Bl oss<=x<=100
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Drying of Unprotected
CLT Slab & Glulam Beam

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.55<=x<0.60

B 050 <=x<0.65

Il 0.65<=x<0.70

Ml o70<=x<075

Ml o75<=x<080
0.80<=x<0.85

P 0.8s<=x<0.90

Il 090 <=x<095

Mloss<=x<=100

RDOH

Month 12
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Drying of Unprotected
CLT Slab & Glulam Beam
Low Water Concrete

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.55<=x<0.60

B 050 <=x<0.65

Il 0.65<=x<0.70

Ml o70<=x<075

Ml o75<=x<080
0.80<=x<0.85

P 0.8s<=x<0.90

Il 090 <=x<095

Mloss<=x<=100

RDOH

Ll

Month 12
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Drying of Protected
CLT Slab & Glulam Beam
w 30 Perm Membrane

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.55<=x<0.60

B 060 <=x<0865

Il 0.65<=x<0.70

Ml o70<=x<075

Ml o75<=x<080
0.80<=x<0.85

I 0.85<=x<0.90

Il 0.90 <=x<0.95

Mloss<=x<=100

Cover Board and Roof Membrane

ML L EEEE

i | Month 12

84

RDOH

Drying of Protected
CLT Slab & Glulam Beam
w 0.5 Perm Membrane

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.55<=x<0.60

B 060 <=x<0865

Il 0.65<=x<0.70

Ml o70<=x<075

Ml o75<=x<080
0.80<=x<0.85

I 0.85<=x<0.90

Il 0.90 <=x<0.95

Mloss<=x<=100

Cover Board and Roof Membrane

| | Month 12
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Drying of Protected
CLT Slab & Glulam Beam
w 0.015 Perm Membrane

RDOH

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.55<=x<0.60

B 060 <=x<0865

Il 0.65<=x<0.70

Ml o70<=x<075

Ml o75<=x<080
0.80<=x<0.85

I 0.85<=x<0.90

Il 090 <=x<095

Mloss<=x<=100

Month 12
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Drying of Protected
CLT Slab & Glulam Beam
w Multi Membranes

RDOH

Rel. Humidity [-]
x<0.50
0.50<=x<0.55
0.55<=x<0.60

B 060 <=x<0865

Il 0.65<=x<0.70

Ml o70<=x<075

Ml o75<=x<080
0.80<=x<0.85

I 0.85<=x<0.90

Il 090 <=x<095

Mloss<=x<=100

Cover Board and Roof Membrane!‘n

i | Month 12
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Concluding Thoughts

Plenty of industry guidance available
Successful Mass Timber buildings take a little care
Many designers, builders, trades don’t appear to heed advice

Mass timber is not like light wood framing / post & beam / concrete

Disproportionate number of Mass Timber buildings experience
moisture problems related to construction moisture

Most significant problems: Deep or Encapsulated moisture

Please help us get this through to industry stakeholders

88

Discussion
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..Or Just Plan Ahead & Take Advantage of the Protection

—] <

"“av

Finland - use of climbing roof
and overhead cranes - high
degree of modular moisture
sensitive components
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