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Receiving & Initial Inspection

Pre-Unloading Inspection Procedures

When a mass timber shipment arrives at the job site, it is crucial to carefully inspect the condition
of each CLT panel before it's unloaded. This pre-unloading inspection helps identify any issues
while the material is still on the truck. The bill of landing should be used to document any missing
units or any damage that is observed. You should also record any information provided by the
driver about how the damage occurred

Documenting Missing or Damaged Materials on Bill of Lading

When a shipment arrives, you should document any missing or damaged materials on the bill of
lading before you accept the delivery. This documentation should include noting the missing units
and the number and types of damaged units. It is also important to record information from the
driver about how the damage occurred. SmartLam will not be responsible for materials that are
missing or damaged if they are not reported within 48 hours of delivery.

Damaged Material
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|ldentifying Damaged or Weakened Panels:
When to Reject or Evaluate

All mass timber components (CLT panels and Glulam members) must be inspected immediately
upon delivery and again prior to lifting. Elements that exhibit structural damage or manufacturing
defects must be removed from service and quarantined until evaluated by a qualified person (e.g.,
the Engineer of Record or Manufacturer Representative).

1. General Inspection Criteria

— Impact Damage: Look for severe crushing at corners or edges caused by strapping or
mishandling. While minor dings are cosmetic, deep crushing can compromise connection points.

— Moisture Damage: Inspect for excessive swelling, black mold, or
“cupping” that indicates prolonged water exposure.

Mold and Fungal Growth

2. Glulam-Specific “Red Flags”

— Glulam members require specific attention to the bond lines and grain integrity:

» Delamination (Critical): Any separation along the glue line (between laminations) is
a potential structural failure. Unlike checking (which happens within the wood fiber),
delamination indicates a bond failure and must be reported immediately.

» End Splits: Splits that extend through the entire cross-section or deep into the member end
should be evaluated, as they may affect shear capacity or connection holding power.

» Camber Orientation: Verify that the beam is not permanently bowed in the wrong direction
(negative camber) due to improper storage.
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Proper Panel Storage

3. Action Protocol

— Do not install any member that appears damaged or weakened. Segregate the
item, clearly mark the area of concern with non-permanent tape or chalk, and
photograph it for review by the project’s structural engineer or the manufacturer.

Cracks Around Openings Damaged Material

DO NOT INSTALL
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Common Damage Types to Inspect For

During your initial inspection, look for these common types of damage:

— Tears in Protective Wrapping at Openings Factory wrap can develop tears around
openings in the panels. These tears can expose the wood to sunlight and moisture.

— Excessive Cupping: CLT panels can be damaged by cupping that exceeds 1/2 inch.

— Mold and/or Fungal Growth: Check for any signs of mold and/or fungal growth,
which can occur from moisture accumulation if panels are improperly stored.

Excessive Cupping Mold & Fungus

Inspection for Forklift & Handling Damage

During receiving and movement, all elements should be visually inspected for mechanical damage
typical of forklift operations. Inspect the material for the following specific defects:

1. Inspect for Forklift Damage:

Check all panel faces for tine punctures (spearing) and all corners for impact crushing.

2. Check Surface Integrity:

Look for “banding bite” or strap marks and indentations caused by uneven dunnage.

3. Monitor Timber Stability:

Identify any large checks or deep cracks that exceed allowable tolerances.
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Protection from Elements

Once CLT panels and Glulam arrive on-site, it is the contractor or installer’s responsibility to protect
them from the elements.
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— Temporary Covering: Panels and Glulam — Drainage and Ventilation: If products are
should be covered with moisture-resistant factory-wrapped, it's important to ensure
materials like opaque paper wrap or proper airflow within the wrapping to
canvas tarps as soon as possible. This is prevent fungal growth. For long-term and
especially important for products with an short-term storage, cut slits or puncture
architectural appearance classification, the bottom of the wrapping to allow
as individual wrapping should remain for ventilation and drainage of any
intact until installation to minimize entrapped moisture (using standard
exposure to job site conditions. wrap without factory applied temporary

protection). This simple step helps
reduce the likelihood of water damage.
For more on preventing fungal growth.

v/ v

Keep Covered When Storing Cutting Drainage Slits Underneath
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Stacking & Storage Guidelines
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Proper stacking ensures workflow efficiency and prevents
permanent deformation of the timber elements.

1. Shipping Configuration Priorities

— Loading configuration is determined by the following hierarchy:

» Transport Safety (Primary): Panels are stacked in the safest possible orientation to ensure
load stability and DOT compliance.

» Requested Sequence (Secondary): The customer’s direction (e.g., “Last On, First Off”) will
be accommodated only when it does not compromise the safety or stability of the transport
load.

2. Dunnage Alignment (Critical)

— Vertical Alignment: Blocking (stickers) must be placed directly in line with the
blocking of the layer below. Misaligned blocking creates “bending moments”
that can permanently warp or crack the panels lower in the stack.

— Ground Support: The bottom-most blocking must be on firm, level ground and spaced
closely enough to prevent the bottom panel from sagging (typically every 8—10 feet).

3. Stack Dimensions

— Panels are loaded “Last On, First Off” The panels required first
for installation must be at the top of the stack.

» Height: Stacks should not exceed 8 to 10 feet in height (approx. 10-12 panels depending on
ply count) to ensure stability and safe rigging access.

» Overhangs: Avoid unsupported overhangs greater than 4 feet.

4. Spacing & Airflow

— Separation: Maintain a minimum 24-inch gap between stack
rows to allow for safe rigging personnel access.
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— Stagger: If creating stepped stacks, limit overhang stagger
to 12 inches to maintain the center of gravity.
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Do Not Drop Panels from an Elevated Height

Proper Panel Storage

Preventing Soiling

Do Not Walk on Unprotected Panels

To prevent soiling and potential damage to mass timber panels, it is crucial to avoid walking
on them when they are unprotected. Panels should also not be handled with soiled hands or
equipment to maintain their visual quality.

X

Do Not Walk on Unprotected Panels
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Handling & Unloading

General Principles to Prevent Damage

Improper handling can compromise both the structural integrity and visual quality of CLT & Glulam.
The most common types of damage, such as surface marring, gouging, scraping, and soiling,

are avoidable with the proper equipment and procedures. Following best practices for handling
and unloading is crucial to maintaining the quality of the CLT & Glulam from the time it leaves the
manufacturing facility until its final installation.

Equipment Selection:

Selecting the right equipment is essential for safely and efficiently handling mass timber products.
The choice of lifting equipment depends on several key factors.

— Properly Sized Lifting Equipment:
The size and type of equipment, such
as forklifts, telescoping handlers, and
cranes, should be matched to the specific
task. You must use lifting equipment
that is properly sized for the panels to
avoid the risk of dropping a panel, which
could cause serious injury or death.
Must have properly sized forklifts and %
their accessories, such as telescoping
handlers vs. standard forklifts (for CLT). Fabric Slings

v

X

Extend a Telescoping Handler
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— Considering Panel Weight: The total weight of the panels, which is determined by the
ply thickness and grade, is a primary factor in selecting equipment. Contact SmartLam
for project-specific panel weights to ensure you choose the correct equipment.

— Reach Distance: The distance the panels need to be moved is another
important consideration for choosing lifting equipment.

— Support Soils and Clearances: Be sure to consider the condition of the support soils
and any necessary clearances on the job site before selecting your lifting equipment.

Do Not Dump or Drag Panels off Trucks

APA Recommended Lifting &
Handling Practices - Glulam

Handling and lifting procedures shall conform to APA Form S550 (Storage and Handling of
Glulam Beams) and the Project Specific Lifting Plan. Where proprietary lifting anchors are used,
installation must strictly adhere to the hardware manufacturer’s specifications regarding edge
distance, screw depth, and working load limits.

1. Equipment Selection (The “No-Damage” Rule)

— Fabric Slings Only: The APA explicitly advises against using chains,
cables, or coarse ropes directly on mass timber members.

» Requirement: Use wide nylon or polyester fabric slings.

» Exception: If cables must be used, protective blocking (softeners) or corner guards must be
placed between the cable and the wood member to prevent crushing the corners.

11
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Fabric Slings Do Not Use Chains

Spreader Bars: For members longer than a specific ratio (typically over 20-
30 ft depending on depth), spreader bars are required to eliminate “in-hook”
compression forces that can crush the top edges of the member.

. Lifting Orientation (Flex Control)

Flat Lifting (The “5th Point” Rule): If a member must be lifted flat:
» Do not lift from the center.

» Lift from the 5th points (approx. 20% in from each end) or use a multi-point pick to distribute
the weight and minimize deflection.

. Protection During Movement

Tag Lines: The APA recommends the use of tag lines on both ends
of large members to control rotation without workers needing to
physically push or pull the suspended load (hands-off safety).

Avoid “Shock Loading”: Rapid acceleration or deceleration by the
crane operator can induce dynamic loads far higher than the member’s
weight, potentially causing failure at the rigging point.

. The Manufacturer’s Instructions

The APA explicitly states that manufacturer-specific instructions supersede general guidelines.

»  Why: Many modern mass timber projects use proprietary lifting anchors (e.g., Rothoblaas,
MyTiCon, Simpson Strong-Tie) screwed directly into the timber.

» Procedure: The “Correct Procedure” for these lifts is strictly defined by the hardware
manufacturer’s load tables (e.g., screw depth, angle of pull, number of screws), not the APA.

12
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APA Recommended Lifting & Handling Practices - CLT

References: APA CLT Handbook, ANSI/APA PRG 320

Unlike Glulam, which often utilizes fabric slings, CLT panels are typically lifted using engineered
mechanical connections. Strict adherence to the Shop Drawings and Lifting Plan is critical to
prevent thread strip-out or panel damage.

1. Engineered Lifting Hardware

— CLT panels are almost exclusively lifted using proprietary hardware (lifting plates,
threaded inserts, or “dog-bone” anchors) specified by the manufacturer.
» No Substitution: Never substitute the specified lifting screw or ring clutch with a generic

alternative. The thread interaction is calibrated for the specific density and ply-orientation of
the CLT.

» Vertical vs. Horizontal Inserts: Verify you are using the correct lift points. “Edge” inserts are
for tilting/wall placement; “Face” inserts are for floor panels. Using the wrong set can cause
insert pull-out.

2. Edge and Face Protection

— Corner Guards: If straps are used (rare, but possible for smaller pieces),
rigid corner guards are mandatory. The 90-degree edges of CLT are
vulnerable to crushing, which will be visible in the final assembly.

— Face Protection: Unlike Glulam, the “face” of the CLT is the finished ceiling or floor.
Chains, hooks, or even dirty boots must never contact the visual face of the panel.

3. Tilting and Turning (The “Critical Lift”)

— The most dangerous moment for a CLT panel is the transition
from flat (delivery) to vertical (installation).

— Rolling Block: When tilting a wall panel from horizontal to vertical, the bottom edge must rest on
a “rolling block” or protective dunnage to prevent crushing the bottom plies against the ground.

— Two-Crane/Tail-Pick: Large panels may require a “tailing” crane
or forklift to control the bottom edge during the tilt.

13
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OSHA Requirements

The Occupational Safety and Health Administration (OSHA) maintains specific recommendations
regarding handling plans, equipment testing, and personnel training. Please consult the official
OSHA guidelines to ensure the use of the most up-to-date methods and compliance standards.

Disclaimer: Lifting and Handling Liability

1. Operational Control (Means & Methods)

— All lifting, rigging, hoisting, unloading, and job site handling are performed
solely under the direction and control of others. SmartLam North America
(SLNA) does not supervise, control, or direct these operations.

2. Purpose of These Guidelines (Product Preservation vs. Safety)

— The handling guidelines and rigging diagrams contained in this document are provided solely
to prevent damage to the mass timber product (e.g., edge crushing, staining, or deflection).
These guidelines represent manufacturer recommendations for material preservation
and quality control. They do not constitute a Site Specific Safety Plan or a Lifting Plan.

3. Installer Responsibilities

— Failure to follow the approved engineered lifting instructions and/or the lifting
plan may result in serious injury, death, and/or property damage. The receiving
contractor and its rigging/hoisting subcontractors are solely responsible for:

» Selecting, inspecting, and certifying all lifting equipment, rigging, cranes, and hardware;
» Confirming load weights, pick points, sling angles, and capacities;
» Managing job site safety, access, and environmental conditions; and

» Ensuring compliance with all applicable laws, regulations (e.g., OSHA, CCOHS), and safety
standards.

4. Disclaimer of Liability

— SmartLam North America assumes no responsibility or liability for injuries, death, or
damages arising from or related to lifting, rigging, hoisting, unloading, or handling
performed by others. This includes any liability resulting from a deviation from the
approved engineered lifting instructions or the misuse of lifting equipment.

14
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Protecting Wood During Lifting

Protecting mass timber during lifting and unloading is essential to prevent cosmetic and structural
damage.

Blocking or Fork Padding: Use blocking or fork padding to protect panels from scraping.

Slings: When using a crane with slings or chokers to lift Glulam members, use only wide plastic
or nylon slings. Never use chains or cables in direct contact with the panels, as they can cause
scrapes or marring.

Panel Corners: Protect the corners of panels with clean steel or plastic angles when lifting them
with slings.

Forklift Stability: When using a forklift to handle Glulam beams, place the sides of the beams flat
on the forks, rather than the bottoms, for greater stability and safety. For very long beams, use
spreader bars to reduce the chance of damage.

Vv X

&~ &

Fabric Slings Do Not Use Chains

15
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Prohibited Practices: Dumping,
Dragging, Dropping Panels

Avoid practices that can cause irreparable damage to mass timber.

Do Not Dump or Drag Panels off Trucks

Disclaimer: Lifting and Handling Liability

1. Operational Control (Means & Methods)

All lifting, rigging, hoisting, unloading, and job site handling are performed
solely under the direction and control of others. SmartLam North America
(SLNA) does not supervise, control, or direct these operations.

. Purpose of These Guidelines (Product Preservation vs. Safety)

The handling guidelines and rigging diagrams contained in this document are provided solely
to prevent damage to the mass timber product (e.g., edge crushing, staining, or deflection).
These guidelines represent manufacturer recommendations for material preservation

and quality control. They do not constitute a Site Specific Safety Plan or a Lifting Plan.

. Installer Responsibilities

Failure to follow the approved engineered lifting instructions and/or the lifting
plan may result in serious injury, death, and/or property damage. The receiving
contractor and its rigging/hoisting subcontractors are solely responsible for:

» Selecting, inspecting, and certifying all lifting equipment, rigging, cranes, and hardware;
» Confirming load weights, pick points, sling angles, and capacities;
» Managing job site safety, access, and environmental conditions; and

» Ensuring compliance with all applicable laws, regulations (e.g., OSHA, CCOHS), and safety
standards.

16
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4. Disclaimer of Liability

— SmartLam North America assumes no responsibility or liability for injuries, death, or
damages arising from or related to lifting, rigging, hoisting, unloading, or handling
performed by others. This includes any liability resulting from a deviation from the
approved engineered lifting instructions or the misuse of lifting equipment.

17
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Protection During
Construction & Installation

Contractor Responsibility for On-Site Protection

The responsibility for protecting and maintaining structural integrity and visual appearance of mass
timber panels on the job site falls to the contractor. Proper handling and storage are crucial to
reducing the risk of damage.

Proper Panel Storage

Managing Rain & Moisture Exposure

Rain and moisture exposure are significant risks for mass timber during construction, so proper
management is critical.

Preventing Swelling & Installation Issues

— Mass timber panels are designed and cut
to precise tolerances with an acceptable
moisture content at the manufacturing
facility. If left unprotected, rain and moisture
will cause the CLT to swell, which can ><
lead to installation issues on the job
site. Even small amounts of wetting with
minimal drying can be risky for panels

that have already been erected.
Ground Storage

Do not leave mass timber sitting in water

18
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Avoiding Staining from Rain, Rusting Steel/Fasteners

— Rain and excessive moisture can cause staining on CLT panels. This is particularly
a concern for panels that are to remain exposed in the finished structure, and
extra protection measures should be taken. Additionally, unprotected steel
or fasteners can rust and drip onto the CLT, causing undesired stains.
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Temporary Protection of Installed Panels
(Until “Dried-In’, which is the complete enclosure of the building envelope)
Once installed, CLT and Glulam may remain exposed to environmental conditions for a period

before the structure is considered “dried-in”. During this time, it is the contractor responsibility to
protect the panels.

Grinding, welding and other tertiary work may result in damage, mass timber must be temporarily

protected from potential damage from this work.

Managing Rain & Moisture Exposure:

Rain and moisture exposure are significant risks for mass timber during construction, so proper
management is critical.

Preventing Swelling & Installation Issues

— Mass timber panels are designed and cut to precise tolerances with an acceptable moisture
content at the manufacturing facility. If left unprotected, rain and moisture will cause the
CLT to swell, which can lead to installation issues on the job site. Even small amounts of
wetting with minimal drying can be risky for panels that have already been erected.

Avoiding Staining from Rain, Rusting Steel/Fasteners

— Rain and excessive moisture can cause staining on CLT panels. This is particularly
a concern for panels that are to remain exposed in the finished structure, and
extra protection measures should be taken. Additionally, unprotected steel
or fasteners can rust and drip onto the CLT, causing undesired stains.

Managing Sun Exposure: Preventing Sun Tanning

Protecting mass timber from prolonged exposure to sunlight is important to prevent sun tanning,
a process that can cause the wood to change color. This is especially crucial for panels that will
remain exposed in the finished structure.

19
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To prevent sun tanning:
— Use opaque wrappings during transport and storage, as tears in the
wrapping can expose the wood to direct or indirect sunlight.

— Avoid using clear coverings, which allow UV rays to penetrate and discolor the wood.

— Be aware that even after installation, CLT panels can tan if they are located near windows.

v

Keep Covered When Storing

Fire Protection During Construction: Code
Restrictions on Exposed Mass Timber

Building codes often restrict the amount of mass timber that can be exposed during construction
before it is fully encapsulated, or other fire protection measures are in place. This means that

fire protection might need to be implemented while the building is still exposed to weather. It’s
recommended that you confirm project-specific fire protection requirements with the local authority.

Cold Weather Acclimation: Gradual Temperature
Changes to Minimize Checking & Splitting

During cold weather, mass timber is susceptible to damage from rapid temperature changes. To
minimize the risk of checking and splitting, you should acclimate the material gradually. When heat
is first applied to a structure, the rate of change in the panels’ moisture content increases, which
can result in extensive aesthetic damage. To prevent this, raise the temperature slowly over a
period of several weeks, if possible. The slower the mass timber’s moisture content equalizes with
the environment, the better. Applying sealers or coatings to the panels may also help regulate the
change in moisture content and minimize checking and splitting.

20
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— Be aware that even after installation, CLT panels can tan if they are located near windows.

Acceptable Range for Surface and End Edge Checking

Fire Protection During Construction: Code
Restrictions on Exposed Mass Timber

Building codes often restrict the amount of mass timber that can be exposed during construction
before it is fully encapsulated, or other fire protection measures are in place. This means that

fire protection might need to be implemented while the building is still exposed to weather. It's
recommended that you confirm project-specific fire protection requirements with the local authority.

Site Contamination and Surface Evolution

During the construction phase, materials are often installed prior to the establishment of a
controlled environment. This section outlines the management of site-specific contaminants and
the natural behavior of finishes (patina) as they acclimate to final environmental stability.

1. Accumulation of Site Contaminants

— Prolonged exposure during the job duration subjects elements to a buildup of
abrasive and chemically reactive particulates. If left unmanaged, these agents can
compromise the integrity of the finish before the building is handed over.

» Concrete and Masonry Dust: Highly alkaline; can cause etching or pitting if allowed to react
with moisture on the surface.

» Drywall and Gypsum Dust: Fine particulates that attract moisture and can harden into a
paste, complicating cleaning and potentially dulling finishes.

» General Site Soil: Abrasive dirt and grit that pose a risk of micro-scratches during wiping or
incidental contact.

— Requirement: Regular, gentle removal of loose debris using non-abrasive methods
(e.g., forced air or soft bristle brushing) is required to prevent particle embedment.

21
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2. Patina Development and Environmental Stability

— Many natural or “living” finishes will undergo a transition period where visual fluctuations occur.
This is a standard characteristic of the material as it reaches Environmental Condition Stability.

» The Stabilization Phase: Until the site reaches a consistent temperature and relative
humidity, the oxidation or aging process may appear uneven.

» Visual Irregularities: Temporary mottling or variation is expected as the product reacts to the
shifting job site atmosphere. This is not a defect but a precursor to the final, stable patina.

3. Balancing Finishing Specs with Site Mitigation

To ensure the product reaches its intended aesthetic, a balance must be struck between the
specified finish and active site management.

— Finishing Specifications: The specified finish has been selected to provide a baseline
of protection; however, it relies on site conditions to cure or age correctly.

— Temperature Mitigation: Extreme fluctuations in site temperature
can accelerate or arrest the patination process unpredictably.

» Action: Maintain site temperatures within the approved range to allow the finish to stabilize
naturally.

» Action: Avoid covering materials with non-breathable protection (e.q., plastic sheeting)
for extended periods, as this can trap moisture and heat, forcing an artificial and often
undesirable patina.

Joint Hygiene & Mating Surface Preparation

Critical Quality Control Step: Prior to bringing any two mass timber elements together (e.g., column-
to-base, beam-to-column, or panel-to-panel overlaps), the “mating surfaces” must be inspected
and cleaned.

1. The “Trapping” Hazard

— Once a connection is made and fasteners are tightened, any moisture or
debris between the surfaces becomes permanently entrapped.
» Capillary Action: Two flat timber surfaces pressed together create a capillary draw that pulls

moisture deep into the grain. If this moisture contains dissolved dirt, sawdust, or metallic dust,
it will result in deep, indelible staining that often bleeds out to the visible edges of the joint.

» lIron Staining: Steel dust (from nearby grinding or drilling) trapped between wet timber
surfaces will react with wood tannins, creating black/blue ink-like stains that are nearly
impossible to remove.

22
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2. Required Protocol

— Sweep and Wipe: Immediately before the crane lowers the element into its final
position, the receiving surface (and the bottom of the lifted element) must be swept
or wiped free of standing water, snow, ice, concrete dust, and wood chips.

— Tape Removal: Ensure any temporary protective tape or plastic tags that are not intended to

be permanent are removed from the joint area to prevent them from acting as moisture traps.

23
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Post-Installation & In-Service Care

Gradual Seasoning & Adjustment to Indoor Conditions

After installation, mass timber members need to undergo a period of gradual seasoning and
adjustment to the indoor conditions of the finished structure. This process is essential because
wood panels exchange moisture with the surrounding air. To prevent damage from rapid changes
in moisture and temperature, avoid exposing the members to temporary heating units. The slower
the mass timber’s moisture content equalizes with the environment, the better, as this minimizes
the risk of checking and splitting. The typical moisture content for wood within a building enclosure
ranges from 7% to 12% once it has reached equilibrium with the indoor relative humidity.

Acceptable Range for Surface and End Edge Checking

Finish Coatings

SmartLam applies a sealer on every panel before it leaves the manufacturing facility as a first line
of defense against extreme conditions during transport, job site storage, and installation. This
typical sealing includes one coat to all faces and edges for CLT panels and end wax for Glulam
members. Other sealers or coatings can also be factory-applied to provide additional temporary
protection from water or sunlight (UV). These factory-applied coatings are for temporary
protection only.

Application for Final Finishes

Final coatings and finishes should be applied per architectural specifications once the building
is enclosed and the CLT has reached moisture equilibrium. This typically occurs after most of the
wood’s natural shrinkage or swelling has ceased.

24
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Field Application & Primers

A coat of sealant should be field applied to the ends of Glulam beams if they are trimmed or cut
after leaving the mill. A primer coat can also be specified to help protect beams from moisture and
soiling, and it provides a paintable surface for subsequent finishing. Surface sealants resist dirt and
moisture and help control checking and grain raising. It's important to note that these coatings and
sealers are for protection, not for use as preservatives.

25
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CARE & HANDLING
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Managing Indoor Relative Humidity
for Long-Term Stability

It's important to manage indoor relative humidity (RH) to ensure the long-term stability of mass
timber components. Wood constantly exchanges moisture with the air, and its moisture content is
directly tied to the surrounding humidity levels.

— Optimal RH Range: Most mass timber is manufactured with a moisture content of
16% or less. Once installed, the wood will naturally seek to reach equilibrium with the
indoor environment, typically an RH between 30% and 60% (APA — The Engineered
Wood Association: In APA Form TT-111). Maintaining the indoor environment
within this range minimizes large changes in the wood’s moisture content, which
prevents significant dimensional changes like warping, checking, and splitting.

— Controlling Fluctuations: If the indoor RH is not kept stable, particularly in spaces with
very low or high humidity or large fluctuations, the wood can be at risk for checking and
warping. To mitigate this, a controlled space-conditioning system may be necessary to
regulate the indoor RH over a long period to stabilize the wood’s moisture content.

Avoiding Encapsulation by Impermeable
Materials (Risk of Trapped Moisture)

A core principle of mass timber design is to avoid encapsulation by impermeable materials. This
is because mass timber panels are inherently vapor retarders, and adding materials with low vapor
permeance can trap moisture within the wood.

The Risk of Trapped Moisture

If moisture is introduced to a mass timber panel, for example, during the construction phase and
itis subsequently covered by impermeable materials on both sides, the panel’'s drying potential is
significantly reduced. This can happen with assemblies such as a floor with a cementitious topping
on top and an impermeable membrane or finish below. This encapsulation can cause moisture to
accumulate and remain trapped for extended periods, increasing the risk of:

— Microbial growth and decay
— Corrosion of metal fasteners and connections
— Dimensional changes, such as warping and checking

To mitigate this risk, it is best practice to rely on the mass timber panel itself for vapor control and to
ensure that assembly drying is maintained.
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Designing to Minimize Exposure to Rain,
Ground Contact, Masonry/Concrete

(4Ds Principle: Diversion, Drainage, Drying, Durable Materials)
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Mass timber is susceptible to moisture damage, so designing to minimize its exposure to rain,
ground contact, and moisture-retaining materials like masonry and concrete is a key best practice.
The 4Ds Principle is a framework that helps ensure long-term durability and is highly applicable to
mass timber construction.

Diversion

Diversion is the first line of defense against water. The design should include features that divert
rainwater away from the mass timber structure, such as overhangs, eaves, and sloped surfaces.
This prevents water from reaching the enclosure in the first place.

Drainage

After water has been deflected, any moisture that penetrates the outer surface should be
effectively drained away. This is achieved by creating a clear path for water to exit the assembly,
for instance, by using a drained and ventilated rain screen cladding system for walls. A waterproof
membrane, sloped to encourage water to shed away from the structure, is also recommended for
roof and balcony assemblies.

Drying

Even with the best deflection and drainage systems, some moisture may still enter the assembly.
Therefore, the design should promote drying. Mass timber is a vapor retarder, so it’'s important to
use vapor-permeable materials on the exterior to allow moisture trapped within the panels to dry
outside. Avoiding encapsulation by impermeable materials on both sides of the panel is crucial to
allow for this drying potential.

Durable Materials

Finally, durable materials should be chosen for all parts of the assembly. This includes using high-
quality roof membranes, waterproof coatings in moisture-prone areas like bathrooms, and ensuring
that any materials in contact with the mass timber are resistant to decay and corrosion. This
ensures that even if a small amount of moisture bypasses the other three layers, the components
can withstand it without failing prematurely.
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Minimizing UV Exposure (for exposed elements)

UV exposure can discolor Glulam beams and other exposed mass timber elements, a process
known as “sun tanning”. To prevent this, opague wrappings are recommended for protection
during transit and job site storage. For elements that will remain exposed after installation, a
permanent finish coating should be applied after the timber has reached moisture equilibrium to
protect it from the elements.

v

Keep Covered When Storing
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Understanding Mass
Timber & Moisture

Wood as a Hygroscopic Material:
Moisture Absorption & Release

Wood is a hygroscopic material, meaning it naturally absorbs and releases moisture to maintain
equilibrium with the surrounding air. The amount of moisture the wood gains or loses depends
largely on the relative humidity and temperature of its environment.

When wood is in an environment where the relative humidity is higher than its own, it absorbs
moisture, causing it to swell. Conversely, when the surrounding air is drier, it releases moisture,
causing it to shrink. This process continues until the wood reaches a state of equilibrium with the
environment, at which point it no longer gains or loses moisture.

For mass timber, this moisture exchange is a natural part of the seasoning process. However,
large or rapid changes in moisture content can lead to dimensional changes, such as warping and
checking.

Key Moisture Content Ranges

(Manufacturing, On-Site, In-Service)

Understanding the moisture content (MC) of mass timber throughout its lifecycle is critical for
ensuring structural stability and minimizing visual defects. Mass timber is hygroscopic, meaning it
constantly exchanges moisture with its environment to reach equilibrium.

1. Manufacturing (Per ANSI/APA PRG 320-2025/ANSI A190.1)

The 2025 standard maintains strict controls on moisture at the time of face-bonding during the
manufacturing process to ensure adhesive durability and dimensional stability.

— Requirement: At the time of manufacturing (bonding), lumber laminations
are required to be within a moisture content range of 16% or less.

— 2025 Standard Update: PRG 320-2025 emphasizes rigorous in-line moisture
monitoring and sampling criteria for lumber prior to lamination.
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2. On-Site (The “Wetting” Phase)

— During transport and installation, panels move from a controlled
factory environment to uncontrolled site conditions.
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» Risk: Exposure to precipitation, ground humidity, and “wet trades” (concrete/drywall) can
drive surface moisture levels above 20%, activating mold risks and swelling.

» Management: This is the most critical phase for protection. Effective moisture management
(sealers, tarps, and squeegeeing) is required to keep the timber as close to the
manufacturing MC as possible.

3. In-Service (The “Drying” Phase)

— Once the building is enclosed and conditioned, the timber will lose the moisture

it gained during construction and settle into its permanent state.

» Target EMC: In a typical climate-controlled building (30%—60% RH), the Equilibrium Moisture
Content (EMC) of the wood will eventually stabilize between 7% and 12%* (APA CLT
Handbook, Chapter 10).

» The Adjustment Period: Because the timber is often drying down (from ~15% on-site to ~9%
in-service), shrinkage is expected.

» Mitigation: The building’s mechanical systems (HVAC) should be brought online gradually.

Rapid heating can cause the surface to dry too fast relative to the core, resulting in surface
checking or “shadow lines” where differential drying occurs.

Acclimation Cycles & Timing of Aesthetic Repairs
— Once the building is enclosed and conditioned, the timber will lose the moisture

it gained during construction and settle into its permanent state.

— As the building transitions from construction to occupancy, the mass timber elements
will undergo a period of dimensional stabilization. This process is driven by the
building’s mechanical systems (HVAC) removing residual construction moisture.

Acceptable Range of Differential Shrinkage
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4. The “First Heating Cycle” Rule

— Definition: The most significant movement in mass timber occurs during the first
full heating season (typically the first winter of occupancy). As the heating system
lowers the relative humidity, the timber releases moisture and shrinks slightly.
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— Expectation: It is normal for minor checks (separation of wood fibers)
to open, widen, or lengthen during this specific period as the wood
reaches its final Equilibrium Moisture Content (EMC).

5. Delayed Aesthetic Repairs

— Recommendation: Cosmetic repairs, such as filling checks, puttying gaps, or re-finishing, should
be delayed until after the first full heating cycle is complete (approx. 12 months post-turnover).

— Why: Performing aesthetic repairs before the wood has stabilized is often
counterproductive. If checks are filled while the wood is still moving, the filler may
crack, pop out, or cause new checking to develop adjacent to the repair.

— Structural Note: This delay applies only to aesthetic issues. Any concern regarding
structural integrity should be reported to the Engineer of Record immediately.

6. Reference Documents

— For detailed acceptance criteria regarding checking and surface variation, please refer to:
» APA Form F450: Owner’s Guide to Understanding Checks in Glued Laminated Timber

Acceptable Range for Surface and End Edge Checking
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Risks of Improper Moisture Management

Improper moisture management can compromise both the structural integrity and aesthetic quality
of mass timber products. It is the most critical load on mass timber because liquid water and water
vapor exposure can lead to several risks.

(@]
>
ol
m
0
T
>
Z
O
—
P4
@®

Dimensional Stability & Moisture Movement

While mass timber is engineered for superior stability compared to solid sawn lumber, wood
remains a hygroscopic material. It will naturally exchange moisture with its environment, resulting in
predictable dimensional changes that must be managed.

1. Cross-Laminated Timber (CLT) Behavior

— Panel Stability: Due to the cross-lamination of alternating layers, the overall
length and width of a CLT panel remain exceptionally stable, even during moisture
fluctuations. Significant warping or distortion of the full panel assembly is rare.

— Local Lamination Movement: The primary movement occurs at the individual board level.
As the wood dries, individual laminations may shrink across their width. This can result in:

» Gapping: Small gaps appearing between adjacent boards on the face of the panel.
» Checking: Minor checking within individual wide boards.

» Note: These are typically aesthetic characteristics of the material acclimating and do not
compromise structural integrity.

2. Glued Laminated Timber (Glulam) Behavior

— Depth & Width Shrinkage: Unlike CLT, Glulam fibers run in a single direction.
While longitudinal (lengthwise) shrinkage is negligible, the beam can
experience measurable shrinkage in depth and width as it dries.

— Checking: As the outer fibers of a large beam dry faster than the core,
tension develops on the surface. This stress is relieved through “checking”,
separations of the wood fiber that run parallel to the grain.

» Checks typically occur on the side faces of the beam.

» They are a natural physical response to drying and are accounted for in the design codes.

3. Design & Detailing Considerations

— Connections: Slotted holes and adjustable connections should be utilized
where specified to accommodate the anticipated settling or shrinkage of
Glulam members (particularly in tall columns or deep beams).
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— Restraint: Avoid rigid detailing that “locks in” a member across its grain, as this
can induce splitting if the wood is prevented from shrinking naturally.

Microbial Growth, Fungal Decay, and Structural Damage

Exposing wood to moisture increases the risk of microbial growth and decay. Mass timber sections
can retain large amounts of water for extended periods if they do not have sufficient drying
opportunities, which further increases these risks and can lead to a loss of structural integrity.

For example, decay can occur if a vapor-impermeable membrane traps moisture in the wood,
preventing it from drying.

Corrosion of Metal Fasteners and Connections

Moisture exposure can increase the risk of corrosion of metal fasteners and connections. This is a
concern because the fasteners are a critical part of the assembly’s structural integrity.

Schedule Delays and Remediation Costs

If panels become wet during construction and are subsequently covered by materials with low
vapor permeance (like some membranes or concrete toppings), they may take years to dry out.

Beyond the structural risk, moisture exposure frequently results in deep aesthetic staining (e.g.,
water marks, tannin bleed, or iron staining). Restoring these visual surfaces requires extensive
remediation, such as aggressive sanding or chemical bleaching (e.g., oxalic acid) before final
finishing can occur. These unplanned cleaning efforts significantly increase labor costs and can
delay the schedule for follow-on trades.

The Impact of Environmental Factors:

Rain, Snow melt, Humidity, Temperature Fluctuations

Environmental factors can significantly affect mass timber, particularly during the construction
phase when panels are most exposed.

— Rain and Snow melt: Liquid water from rain or snow melt is a critical load for mass
timber. When wood absorbs this water, it can swell, causing dimensional changes
that create gaps or collisions between panels and other structural elements. Rain
and excessive moisture can also lead to staining and microbial growth.
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Ground Storage
Do not leave mass timber sitting in water

— Humidity: The relative humidity of the air directly influences the moisture
content of wood. High humidity can cause wood to absorb moisture, while low
humidity can cause it to release moisture. These changes in moisture content
can lead to dimensional changes, warping, and checking in the panels.

— Temperature Fluctuations: Rapid changes in temperature can cause
mass timber to check and split. This is especially relevant during:

» Cold weather acclimation, where quickly applying heat to a structure can cause the wood’s

moisture content to change too rapidly, potentially damaging the panels’ aesthetics.

— Exposure to direct sunlight can also cause “Sun tanning”, the changing the
color of the wood. For more details on protecting against sun tanning,
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Engineered Bracing & Shoring

Temporary Bracing and Shoring (Delegated Design)

Mass timber elements (CLT panels, Glulam columns, and beams) rely on the complete permanent
building system as a whole (LFRS, Diaphragms, connections, etc.) for stability.

During the erection phase, elements are often inherently unstable until fully integrated into the
structure. The layout, structural capacity, and code compliance of the temporary fall protection
system are the sole responsibility of the Installer/GC. The Mass Timber manufacturer assumes no
liability for the performance of temporary safety anchors.

1. Division of Responsibility

— Engineer of Record (EOR): Responsible for the design of the
permanent structure in its final, fully connected state.

— Installer / General Contractor (Delegated Design): Unless explicitly stated in
the contract documents, the means, methods, and engineering of temporary
support are the sole responsibility of the Installer. This includes the design
of all temporary bracing, guys, shoring towers, and reshoring.

2. Requirement for an Engineered Plan

Prior to the commencement of installation, a site-specific Temporary Bracing and Shoring Plan must
be developed.

— Qualified Professional: This plan should be prepared, signed, and sealed by a
qualified Specialty Engineer (separate from the EOR) licensed in the jurisdiction of the
project with experience engineering temporary shoring and bracing systems.

— Scope of Plan: The plan must account for but not necessarily limited to, the following:
» Wind & Seismic Loads: Resistance to environmental loads during the construction timeline.

» Construction Live Loads: Capacity for material staging, equipment, and personnel on
partially installed floors.

» Unbalanced Loading: Handling specific scenarios such as pouring concrete topping slabs
on CLT floors (wet weight deflection) or asymmetric loading during erection.
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3. Sequence Compatibility

The Bracing Plan must be prepared by the installer. Bracing must not be removed until the mass
timber element is adequately braced by the permanent building, determined by the bracing
engineer and engineer of record.

Fall Protection & Safety Rail Attachment

Implementation of site safety infrastructure, specifically perimeter fall protection, interacts directly
with the mass timber elements. To prevent damage to the finished product, the Safety Plan must
be coordinated with the structural and visual requirements of the timber.

1. Attachment Protocols & Visual Grade

— Verification of Fastening Locations: Before mechanically fastening safety posts, stanchions,
or toe-boards to Mass Timber elements, the Installer must verify the visual grade of the panel.

— Protection of Finished Surfaces: For panels where the underside is an
exposed visual finish, ensure that fastener length is strictly controlled
to prevents “blow-out” or penetration through the bottom face.

— Clamp-System Precautions: If compression clamps are used (e.g.,
for beam edges), non-marking protective pads must be used to
prevent crushing the wood fiber or staining the surface.

2. Pre-Lift Installation (Best Practice)

— Wherever site conditions allow, it is recommended to install safety rail
bases and posts on CLT floor panels at ground level prior to lifting.

— Benefit: This minimizes the time workers spend near unprotected edges at height and allows
for better quality control of the attachment to ensure the timber surface is not damaged.

3. Delegated Design

— The layout, structural capacity, and code compliance of the temporary fall protection
system are the sole responsibility of the Installer/GC. The Mass Timber manufacturer
assumes no liability for the performance of temporary safety anchors.
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Misc Materials &
Connection Hardware

SmartLam’s Coordination with Other Suppliers

To be the best partner possible, we prioritize a fully integrated approach that begins with our

Mass Timber Engineering services. By establishing project insight from day one, we are able

to fuse structural design with installation efficiency, ensuring every element is aligned before
manufacturing begins. This proactive coordination, powered by advanced 3D modeling and a
dedicated project management group, allows our teams to resolve critical details early—eliminating
surprises in the field and setting the stage for smooth, on-time delivery.

As part of this comprehensive engineering and coordination process, SmartLam frequently
manages the integration of other critical suppliers to streamline the entire construction cycle. This
includes:

— Hardware and Steel Coordination: Sourcing miscellaneous materials and
connection hardware ensures all necessary components are available
and engineered to fit perfectly with the timber structure.

— Inter-Fabricator Alignment: We work hand-in-hand with other fabricators
to ensure the precision of steel elements matches our mass timber
fabrication, resulting in a seamless “kit-of-parts” experience on-site.

Sourcing & Delivery of Additional Items

To facilitate the installation of mass timber elements, SmartLam can source and coordinate the
delivery of miscellaneous building materials and connection hardware from other suppliers.
Depending on the project’s size, these additional items may be placed on the first delivery truck or
sequenced with the panel shipments. The contractor or installer should coordinate with SmartLam

for the sourcing and delivery of these materials.

Types of Miscellaneous Materials:

SmartLam can coordinate the sourcing and delivery of various materials and connection hardware
to support the installation of mass timber.
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— Steel Components: Typical connections between CLT and concrete foundations often
use steel members. SmartLam has in-house expertise to fabricate steel components such
as base angles, hold downs, straps, or other connectors. Alternatively, SmartLam can
work with your chosen steel fabricator to ensure proper fit on-site. *Would like to keep
everything “off the shelf” opposed to custom as custom steel is almost always a problem.
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— Plywood Splines: Structural plywood splines are typically included in panel-to-panel
connections for floor or roof systems to ensure proper diaphragm performance.
SmartLam precisely cuts and sources all plywood spline material for this purpose.

— Glulam: Glulam is frequently used as the supporting framework for CLT. SmartLam can
supply Glulam from its Dothan, Alabama facility or coordinate with another fabricator.

Connection Hardware:

SmartLam can source and ship the necessary fasteners and connection hardware for a project as
outlined in the sales agreement.

— Fasteners: SmartLam typically supplies all fasteners required for CLT-to-CLT connections
and for connecting CLT to the structural framework. However, fasteners for other building
materials or those not part of the direct load path of the CLT are usually not included.

Hardware Corrosion Resistance & Staining Prevention

To ensure the long-term aesthetic and structural integrity of the Mass Timber system, strict
adherence to hardware specifications regarding corrosion resistance is required.

1. Corrosion Protection Requirement

— Typical connections between CLT and concrete foundations often use steel members.
SmartLam has in-house expertise to fabricate steel components such as base angles,
hold downs, straps, or other connectors. Alternatively, SmartLam can work with your
chosen steel fabricator to ensure proper fit on-site. *Would like to keep everything
“off the shelf” opposed to custom as custom steel is almost always a problem.
» All fasteners, connection plates, washers, and accessories incorporated into the assembly

must possess the specified level of corrosion resistance (e.g., Hot-Dip Galvanized, Zinc-Rich
Coating, or Stainless Steel).

» Prohibition of Untreated Steel: The use of untreated steel or unapproved “bright” fasteners
is prohibited, even for temporary attachments, as these will begin to oxidize immediately
upon exposure to site moisture.
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2. Prevention of Ferrous Staining

— Tannin Reaction: Wood contains natural tannins that react aggressively with iron
oxide (rust), creating permanent blue-black stains that bleed into the wood fiber.

— Risk Reduction: ensuring all hardware is properly coated creates
a barrier that prevents this chemical reaction.

— Run-off Damage: In exterior or semi-exposed conditions, untreated hardware will generate
rust “run-off” or weeping, which will streak down the face of columns and beams.

3. Dissimilar Metals (Galvanic Action)

— Ensure that fasteners and plates are metallurgically compatible. Mixing incompatible metals
(e.g., stainless steel screws with galvanized plates) in a moist environment can accelerate
corrosion through galvanic action, compromising the connection and leading to staining.
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Troubleshooting & Common Issues

Understanding Natural Wood Characteristics
(Differential Shrinkage, Surface/End Checking)

As a product of dimensional lumber, mass timber is prone to swelling and shrinkage due to
changes in its internal moisture content. These natural phenomena typically do not affect the
structural performance of the panels, but it is important to be aware of them.

— Differential Shrinkage: When wood shrinks, surface gaps can appear
between laminations as the material adjusts to its environment.

Acceptable Range of Differential Shrinkage

— Surface and End/Edge Checking: Internal stresses caused by changes in moisture
content can result in surface and end checking. Checking is part of the natural seasoning
process of wood and typically has no effect on the structural integrity of CLT and Glulam.

— Warping: Large, cyclic moisture content changes can cause warping in CLT, NLT,
and DLT panels. This is why it’'s crucial to manage moisture during construction
and in-service conditions to avoid significant changes in moisture content.

Acceptable Range for Surface and End Edge Checking
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Addressing Stains, Discoloration, and Surface Marring

To address stains, discoloration, and surface marring on mass timber, proactive measures are the
best approach.

Stains and Discoloration

— Rain and excessive moisture can cause staining on CLT panels. Additionally, unprotected
steel or fasteners can rust and drip onto the CLT, causing undesired stains. To
prevent this, protect panels from rain and moisture and use appropriate fasteners
or connections that won’t rust. Prolonged exposure to sunlight can also cause a
process called “sun tanning” where the wood changes color. You can prevent this by
covering panels with opaque tarps or wraps during storage and transportation.

X
v

Keep Covered When Storing Ground Storage
Do not leave mass timber sitting in water

Surface Marring

— Surface marring, gouging, scraping, and soiling are common types of damage that
result from careless handling procedures. These can be avoided by using the proper
equipment and lifting techniques. For instance, using dunnage to separate panels during
stacking and transport helps reduce the risk of marring and scraping. Plywood blocking
and fork padding can also be used during unloading and lifting to protect the panels.

General Surface Cleaning

— Mild Soap and Water: For construction dust and light surface dirt, a pH-neutral mild soap (such as
dish soap) diluted in warm water is highly effective. Use a soft-bristled brush or microfiber cloth,
ensuring the wood is not “soaked” to avoid raising the grain or increasing moisture content.
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— Light Sanding: For stubborn scuffs, heel marks, or shallow forklift “spearing” abrasions,
manual or orbital sanding with 80 to 120-grit sandpaper is the standard industry practice.
Sanding should always follow the direction of the wood grain to prevent swirl marks.

Chemical & Specialized Treatments

— Oxalic Acid Mixture: To remove “blue stain,” iron-gate shadows (black staining from
metal contact), or water-borne tannins, a solution of oxalic acid (wood bleach) is
recommended. This restores the wood’s natural brightness by neutralizing the chemical
reaction between the wood’s extractives and external contaminants. Ensure the area
is thoroughly rinsed with clean water and allowed to dry completely afterward.

Other Successful Cleaners:

— Commercial Wood Brighteners: Proprietary oxygen-bleach cleaners
(sodium percarbonate) are effective for broad-spectrum UV graying
or environmental staining without the acidity of oxalic acid.

— Mineral Spirits: For removing oil-based stains, adhesives, or crayon markings, a light application

of mineral spirits on a clean rag can lift the contaminant without saturating the timber fibers.

What to do if Panels Become Excessively Wet

If the timber exceeds 18% MC, active drying must occur before the structure is enclosed.

— Desiccant Dehumidification: Use desiccant units rather than simple heaters. Heaters
only increase the air’s capacity to hold water; dehumidifiers actually remove it.

— Controlled Acclimation: When the HVAC system is turned on, ramp up the temperature

gradually (over 2—3 weeks) to prevent “checking” (cracking) caused by rapid wood shrinkage.

— Enclosure Threshold: Do not install vapor-closed finishes (like concrete toppings
or non-breathable flooring) until the timber is verified below 16% MC.
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Conclusion

Reinforcing the Value of Proactive Care

Proactive care and handling are essential for the success of any mass timber project. By adhering
to best practices from the start, you can mitigate risks associated with moisture absorption,
improper handling, and environmental exposure. This proactive approach ensures the structural
integrity and aesthetic quality of the materials, safeguarding against dimensional changes, staining,
and decay. Ultimately, this commitment to proper care helps avoid costly schedule delays and
ensures a high-quality, durable structure for the long term.

Partnering with SmartLam for Project Success

SmartLam is committed to being your partner in building mass timber structures. Our team provides
comprehensive services throughout a project’s lifecycle, from conceptual design to construction
support. We offer integrated engineering and design services to optimize your project, including
value engineering to identify cost-saving measures and detailing potential issues. Our expertise
extends to providing valuable insights on topics like rigging and lifting, temporary shoring, and
bracing, which are essential for successful installation. SmartLam’s commitment to quality is
reinforced by our state-of-the-art facilities and a rigorous quality assurance program. By working
with us, you can be confident that you’re building with innovative, durable, and sustainable mass
timber solutions.
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Additional Resources & References

SmartLam Design Guide

This guide is intended for specifiers and designers and governs the materials and design of CLT
for a variety of structural applications. The preliminary sizing tables and design guidance in the
guide are based on single spans and two-span conditions, with full, uniform loading. However,
these tables and design guidance are for preliminary design only. The specifying designer is
responsible for ensuring the final design meets all local building code requirements and should
consider other loading conditions independently of the tables provided. The guide also references
several key codes and standards that its design concepts and loads comply with, including:

— ANSI/APA PRG 320-25 Standard for Performance-Rated Cross-Laminated Timber

— ANSI/American Wood Council (AWC) National Design Specification
(NDS) for Wood Construction, 2024 Edition

— American Society of Civil Engineers (ASCE)/Structural Engineering Institute (SEl) ASCE
7-22 Minimum Design Loads and Associated Criteria for Buildings and Other Structures

In addition to design guidance, the SmartLam Design Guide also details the company’s
commitment to sustainability, product quality, and customer-centric services. It outlines the
company’s manufacturing and design expertise, including the ability to create custom CLT layups
and provide solutions for common building concerns like fire, moisture, and acoustics. Custom CLT
layups and provide solutions for common building concerns like fire, moisture, and acoustics.
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