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This Online Learning Seminar is available through a 

professional courtesy provided by: 

Didsdero Lumber Co.
12301 SE Carpenter Drive

Clackamas, OR

Tel: 503-239-8888

Toll-Free: 1-800-547-4209

Email: gbrinck@disdero.com

Web: www.lockdeck.com
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Structural Laminated Decking

To ensure the current status of this course, including relevant association approvals, please view the course details here.

The American Institute of Architects  

Course No. AEC1408 

This program qualifies for 1.0 LU/HSW Hour

Course Expiry Date: 02/18/2023

AEC Daily Corporation is a registered provider of AIA-approved continuing education under Provider Number J624. All registered AIA CES 

Providers must comply with the AIA Standards for Continuing Education Programs. Any questions or concerns about this provider or this 

learning program may be sent to AIA CES (cessupport@aia.org or (800) AIA 3837, Option 3). 

This learning program is registered with AIA CES for continuing professional education. As such, it does not include content that may be 

deemed or construed to be an approval or endorsement by the AIA of any material of construction or any method or manner of handling, using, 

distributing, or dealing in any material or product. 

AIA continuing education credit has been reviewed and approved by AIA CES. Learners must complete the entire learning program to receive 

continuing education credit. AIA continuing education Learning Units earned upon completion of this course will be reported to AIA CES for AIA 

members. Certificates of Completion for both AIA members and non-AIA members are available upon completion of the test.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
https://www.aecdaily.com/course.php?node_id=2033339&tabidx=viewcoursedetails
mailto:cessupport@aia.org
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AEC Daily Corporation has met the standards and requirements of the Registered 

Continuing Education Program. Credit earned on completion of this program will be 

reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be 

an approval or endorsement by the RCEP.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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How to Use This Online Learning Course

To view this course, use the arrows at the bottom of each slide or the up and down arrow keys on your keyboard.

To print or exit the course at any time, press the ESC key on your keyboard. This will minimize the full-screen 

presentation and display the menu bar.

Within this course is a      test password that you will be required to enter in order to proceed with the online test. 

Please be sure to remember or write down this test password so that you have it available for the test.

To receive a certificate indicating course completion, refer to the instructions at the end of the course.

For additional information and post-seminar assistance, click on any of the logos and icons within a page or any of the 

links at the top of each page.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Purpose and Learning Objectives

Purpose: Structural laminated decking allows the beauty of the wood structure to be exposed, creating a unique 

architectural experience for its occupants. Aesthetics, strength, and durability are combined in one engineered product. 

Structural laminated wood decking is an environmentally sustainable and cost-effective alternative to solid timber and 

other roof systems. This course discusses the characteristics of laminated wood decking and reviews recommended 

design, specification, and installation practices.

Learning Objectives:

At the end of this program, participants will be able to:

• describe how laminated wood decking provides the structural and fire safety performance of heavy timber in a more 

sustainable manner by employing fast-growing softwoods

• describe the physical characteristics of laminated wood decking and recommended specifications for various 

applications

• recall guidelines for the structural design of laminated wood decking used in flat, sloped, and curved roofs, and

• recall recommended design and installation for structural roofs and floors including diaphragm design for high wind 

and earthquake applications.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Introduction
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Introduction

Wood is a highly valued building material. Most 

people are drawn to its warm, natural 

appearance and associate it with high-quality 

construction. Wood roof decking combines 

function and an attractive ceiling finish in one 

assembly. 

Traditional solid wood decking poses several 

challenges, including cost, availability, 

consistent quality, and dimensional instability 

when exposed to humidity.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Introduction

Laminated structural wood decking mitigates all these 

problems but retains all of natural wood’s aesthetic 

advantages. This course reviews the performance 

characteristics of structural laminated wood decking. 

Topics covered include the following:

• Product sizes and finishes

• Layout guidelines

• Roof design guidelines

• Installation

• Cautions

• Applications

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Structural Laminated Decking
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Wood: A Sustainable Choice

The environmental impact of construction materials is increasingly focused 

on life cycle impacts. Wood is a sustainable choice for many reasons:

• Wood is a renewable resource that is recyclable and biodegradable.

• Sustainably managed forests produce oxygen and absorb carbon dioxide.

• There are established forest certification programs (Sustainable Forestry 

Initiative and Forest Stewardship Council®) to regulate sustainable 

forestry and wood manufacturing.

• Wood sequesters carbon; on average, dry wood contains about 50% 

carbon by weight. According to the Western Wood Products Association, 

a typical new, 2,062-square-foot, wood-framed house could contain 

10,500 pounds of carbon, or roughly 38,500 pounds of sequestered CO2.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Wood: A Sustainable Choice

• Wood products release far less CO2 during 

manufacturing compared to fossil fuel-intensive 

products such as steel and concrete.

• Wood has a high weight-to-strength ratio, is a good 

insulator, and is easy to fabricate.

• The Consortium for Research on Renewable Industrial 

Materials (CORRIM) completed life cycle assessments 

of several U.S.-produced building materials. Their 

research concluded wood has lower global warming 

potential and less impact on air and water emissions 

and solid waste than steel. They found that wood 

outperformed concrete in every category except water 

emissions impact.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Engineered Wood Products

Engineered wood products utilize lesser quality lumber and wood waste to 

create strong, dimensionally stable panels and structural members. Engineered 

products reduce waste, reduce demand on unsustainable resources such as old 

growth or tropical forests, and provide economical, high-performance building 

components.

Traditional large-span heavy timber construction is aesthetically appealing, as 

evidenced by the popularity of renovated post-and-beam industrial buildings. 

Today, good quality large timber is difficult and expensive to source. Laminated 

wood products are a readily available substitute, with the benefits of predictable 

strength and excellent dimensional stability.

Laminated structural decking may contribute to earning points in several LEED®

credits as it contains no urea formaldehyde, uses low-VOC finishes, and can 

use regionally harvested wood and manufacturing facilities. The lumber used is 

all North American-grown renewable softwood and harvested from well-

managed forests. LEED is the preeminent program for the design, construction, 

maintenance, and operations of high-performance green buildings.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Laminated Decking

Structural laminated decking is a glued laminated heavy 

timber decking material for interior use. It is a dimensionally 

stable, sustainable, and cost-effective alternative to solid 

sawn decking in heavy timber, wood frame, and hybrid 

systems.

Planks are made of two to five laminations. A tongue and 

groove is formed on the sides and ends of each plank by 

machining or by offsetting the interior laminations. Decking 

is available in nominal 2″–5″ thicknesses and 6″ and 8″ 

widths.

Laminations are made from fast-growing softwood species. 

The specific species vary by manufacturer and product, but 

the four primary species used are Douglas fir/larch, 

ponderosa pine, western red cedar, and southern yellow 

pine. Other species used include Idaho white pine, white fir, 

and inland red cedar. 

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Fire Resistance

Laminated decking is manufactured with a radio-frequency (RF) press, which 

uses high-frequency radio waves to cure the glue after pressure is applied. 

The glue is exterior-grade, waterproof adhesive.

Due to its thickness, plank decking is more fire resistant than panel material. 

Table 601, “Fire-Resistance Rating Requirements for Building Elements 

(Hours)” of the International Building Code states:

“In all occupancies, heavy timber shall be allowed where a one-

hour or less fire-resistance rating is required.”

3″ x 6″ nominal size or thicker laminated decking meets the definition of 

heavy timber floor or roof decking.

Note that the flame spread rating varies according to wood species. In 

addition, intumescent coatings can be applied to the face of laminated deck 

to achieve a Class 1 fire rating.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Advantages over Solid Timber Decking

Laminated decking offers numerous advantages over 

solid wood decking:

• Lighter, resulting in lower dead loads and lower 

shipping and installation costs

• No horizontal spiking (or predrilling) required

• More substantial tongue-and-groove connections, 

giving better vertical shear and moment transfer even 

without spikes

• Tongue-and-groove profile provides a built-in 

expansion joint

• Manufactured to tighter dimensional tolerances; 

straighter and more consistent

• Lower moisture content (no greater than 14% moisture 

vs 19% for solid wood), resulting in greater 

dimensional stability

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Advantages over Solid Timber Decking

• Consistent and predictable structural values

• Better and more customizable length 

assortment per order compared to natural 

wood products

• More wood species available; ability to mix 

wood species in the laminations for cost 

savings

• Less waste during manufacture, thus more 

environmentally sustainable

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Wood Species

Species selection is an important step in the design process, as it determines 

appearance, cost, and structural strength.

Douglas fir and southern yellow pine are commonly used for solid timber trusses or 

glued laminated timber wood support structures because of their higher strength and 

moderate cost. Designers usually specify the roof deck in the same species to match.

Ponderosa pine is more economical but not as strong. It is often selected for its lighter 

color and improved light reflectance.

Western red cedar, inland red cedar, and Alaska yellow cedar are often selected for 

their natural decay resistance and beautiful appearance, despite their higher cost and 

lower comparative strength.

One of the advantages of laminated decking is that different species can be laminated 

together for the best combination of attributes for your project.
Douglas Fir

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339
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Product Sizes

The most common nominal sizes of structural 

laminated decking are 2″, 3″, 4″, and 5″ thick and 6″ 

or 8″ wide. Net sizes are shown on the diagrams to 

the right. 

Not every wood species is available in each size; 

check availability with the manufacturer.
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Decorative Two-Sided Wall Timber

Laminated timber can also be manufactured with two 

good faces for use in walls. This is essentially a laminated 

log for log cabin type buildings. This product is lighter, 

more dimensionally stable, and more readily available 

than good quality solid logs. The ends can be trimmed for 

end match or square edge construction. The most 

common sizes are 4″ x 8″ nominal (2-13/16″ x 7″ net) and 

5″ x 8″ nominal (3-1/2″ x 7″ net).

Decorative two-sided wall timber is trimmed to eliminate 

defects before shipping. Some manufacturers offer a 

“pencil trimming” option, meaning the entire, untrimmed 

piece is shipped, but the customer is only invoiced for the 

good portion. Essentially, the customer receives some 

free wood. This can save a bit of money, if the contractor 

carefully places the timbers so defects are in less visible 

portions of the wall.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
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Lengths

Laminated decking is normally shipped in random 

length lots. Pieces range from nominal 6′ to 16′, in 1′ 

increments; net lengths are 1″ shorter than nominal. 

Random length is the most cost-effective way to 

specify the product. Shipments of specified lengths 

can also be ordered but can occasionally be difficult to 

fill, as the order is picked from existing stock.

Lengths over 16′ are available by custom order. 

Consult the manufacturer to determine size and 

species availability. Long lengths are made to order by 

structurally end joining shorter pieces. Horizontal 

structural finger joints appear as a straight line butt 

joint across the face. Typically, decking can be 

manufactured to a maximum length of 34′. Lengths 

over 20′ will be square end trimmed rather than end 

matched.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
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Grades

There is no industry standard for grading laminated decking: each 

manufacturer has different grade names and grading rules. Review each 

manufacturer’s grading rules carefully before writing the decking 

specifications to ensure the installed product meets performance and 

aesthetic requirements. In general, products are graded into three types: 

Clear grade

This grade is manufactured with a “clear” face, which may contain 

occasional small knots or minor characteristics that do not detract from the 

overall appearance. Choose this grade when appearance is more 

important than budget. 

Knotty grade

This grade contains sound knots and natural wood characteristics. 

Occasional pieces may contain chipped edge knots, short end splits or 

seasoning checks, and pin holes. This is the most widely specified grade, 

suited for most applications.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
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Grades

Concealed structural grade

This grade is only suitable for concealed installations or where 

strength is more important than appearance. Pieces will have 

non-strength-reducing defects such as knotholes, stains, end 

splits, skips, roller splits, and planar burns.

Grading is based on acceptable size/quantity of visual defects 

in the face laminations such as slope of the grain, knots, 

knotholes, wormholes, blue stain, pitch, and splits. All grades of 

a given species have identical structural and performance 

characteristics.

Available sizes and grades vary by wood species. It is common 

practice to deem an entire shipment to be a specific grade, if 

95% of the lot meets the grading rules.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
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Review Question

What are the key advantages of laminated structural wood decking over solid wood decking?

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
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Answer

What are the key advantages of laminated structural wood decking?

1. Made from sustainable wood; it is made from fast-growing softwood species instead of older-growth larger timber

2. Engineered wood is manufactured to tight tolerances; is dimensionally stable with predictable strength

3. Can provide fire resistance equal to that of heavy timber

4. Provides structure and finished ceiling in one product

5. Lighter than solid timber, resulting in lower dead loads and lower shipping and installation costs

6. No horizontal spiking (or predrilling) required

7. More substantial tongue-and-groove connections, giving better vertical shear and moment transfer even without spikes

8. Tongue-and-groove profile provides a built in expansion joint

9. Better and more customizable length assortment per order compared to natural wood products

10. More wood species available; ability to mix wood species in the laminations for cost savings

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
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Finishes
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Edge Finish

The standard edge profile is a V edge. Some manufacturers 

offer other edge profiles.

Bullnose edge: A rounded shoulder cut on each face edge, 

which gives a softer look.

Square edge: Commonly used for the face side of flooring 

applications for a tight, monolithic appearance.
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Edge Finish

Channel grooved: A single deep rabbet is cut 

along one face edge, creating a reverse board-

and-batten effect.

Bevel end: A bevel edge can be cut on the 

ends of each piece to accentuate a “planked” 

appearance. This highlights the ends of each 

piece and can hide any minor variations 

between the thickness or fit of the end joints. 

Extra care is required during installation as the 

ends are accented; the layout can be very 

unattractive if the end joints are inadequately 

staggered.

Channel Grooved
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Face Finish

Some manufacturers offer special surface finishes and patterns to 

suit the project aesthetics. Available options include:

Smooth sanded: This is the standard finish.

Grooved: The pattern consists of a series of wide, fairly shallow 

square grooves cut lengthwise into the face. It creates a heavy, lined 

appearance and can be especially effective for acoustic control.

Striated: Somewhat similar to grooved, the striated pattern is a series 

of narrow, fairly deep cuts (similar to saw kerfs) sawn lengthwise into 

the face. The striated pattern gives the appearance of greater depth 

than grooving but is less effective for acoustic control.

Texture resawn: This treatment gives the decking a rustic bandsawn 

appearance similar to, but somewhat smoother than, a sawmill rough-

sawn look.

Striated Pattern

Texture Resawn
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Face Finish

Wire brushed: Steel wires on a planar drum are used to 

remove much of the softer spring wood in the surface of the 

decking. This enhances the texture of the natural grain, similar 

to the look of naturally weathered wood. Wire brushing is not 

available for ponderosa pine—the density variation between 

spring and summer wood is not as great as with some other 

species. Wire brushing in this case tends to “fuzz” the surface 

instead of accentuating the grain.

Texture sanded: A rough sand that removes some of the 

natural sheen of the wood. Texture sanding is required for 

prefinished white fir and pondersosa pine to minimize color 

variations that occur due to density variations in the wood. 

Resawn or wire-brushed decking cannot be grooved or striated 

as well.

Wire Brushed
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Stains and Coatings

Structural laminated decking can be site finished with the usual stains and 

coatings or prefinished in the factory. Prefinishing offers good quality control, 

saves labor and construction time, and eliminates the need for scaffolding.

The most common prefinish is an acrylic polymer clear or semitransparent stain, 

applied in one, oven-cured coat. This coating allows moisture to pass through, is  

flexible to match wood movement, and resists UV damage. Unlike an oil-based 

finish, which must be air dried and thus release higher levels of VOCs, an acrylic 

coating can be force dried in a drying tunnel. This shortens the drying process and 

minimizes off-gassing.

Grooved and striated patterns cannot be prefinished, as the sides of the grooves 

are not evenly coated by the airless spray equipment used to apply the coating.

Any stain suitable for wood can be field applied. Stains are often used to mute 

naturally occurring color variation or the contrast between knots and the 

surrounding wood. If a factory-applied interior type stain is chosen, an additional 

coat of stain or sealer can be specified and field applied for exterior overhangs.
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Design and Installation Guidelines
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Random Length Continuous Layout

The most common and efficient layout is a 

random length continuous (RLC) layout. The 

basic rules are:

• Must be continuous over three or more 

spans of approximately equal length.

• Each piece must rest over at least one 

support.

• End joints must be dispersed as randomly 

as possible so that the end joints of adjacent 

rows are at least two feet apart, and the end 

joints of every other row are at least one foot 

apart.
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Random Length Continuous Layout

End spans must be carefully planned and laid. To ensure 

that end spans do not exceed deflection values indicated in 

the span tables, follow one of the following practices:

• Eliminate end joints in one-third of the courses of 

decking

• Provide a cantilevered overhang, free of end joints, 

equal to 20% of the end span

• Shorten the end span by 10% of the value shown in 

the table, or

• End match all pieces (tongue-and-groove 

connection) and toenail adjacent pieces within one 

foot of all ends.
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Random Length Continuous Layout

A key question that commonly arises is: how do we 

determine if a normal random assortment lot is 

appropriate for a specific span condition? The answer to 

this question is fairly simple:

The average length of the assortment should be roughly 

equal to or longer than the average span in the structure.

For example, if the average structural span is 13′, then 

the average length of all the pieces in the assortment 

should be 13′, plus or minus 1′ deviation. This issue 

becomes critical in longer-span structures, as the average 

length in a typical random assortment is around 14′. 

If the average structural span exceeds 16′, the conditions 

should be discussed with the manufacturer so an 

assortment of longer lengths can be picked.
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Random Length Continuous Layout

Unlike with laminated beams and arches, the RLC layup seldom 

requires a layout or shop drawing. The installer must randomly 

disperse the lengths provided so that all lengths are available 

throughout the deck system, but using a specified layout is usually 

unnecessary. The exception is installation around structural problems 

such as overhangs or skylights.

Cantilever Rule of Thumb

When the overhang does not exceed 1½′, 2′, and 3′ for nominal 2″, 3″, 

and 4″ thick decking, no special considerations for layup are 

necessary. The recommended maximum cantilever for controlled 

random layup is 0.3 times the length of the first adjacent interior span.

For cantilever overhangs exceeding the normal overhang but not 

exceeding the maximum, a structural fascia should be fastened to 

each decking piece to maintain a continuously straight roofline. Note 

there should be no end joints in the cantilevered portion or within half 

the span of the outer support.
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Simple Spans

Instead of an RLC layout, a simple span configuration using 

specified lengths can be used. Although this layout can be 

designed to eliminate end joints, if the total span requires 

custom-made long lengths, there will be structural (finger) 

joints. 

A simple span layout provides shorter spans for the same 

thickness of decking than an RLC layout. Simple span 

layouts produce more deflection than an RLC layout.
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Two-Span Continuous Layout

A two-span continuous layout has planks bearing on three, 

equally spaced supports. This reduces the deflection and 

produces a stiffer deck than an RLC or simple span layout. 

The available lengths of manufactured lumber limit the span 

continuity to two spans or multiples of two spans, unless the 

spans are very short.

The end joints of a two-span plank must be aligned over 

every other support. This means the pieces must be of 

uniform, long lengths.
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Thermal Resistance

Laminated decking offers some innate thermal resistance. Both flat and sloped roof assemblies require rigid insulation 

to meet energy codes.
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Roof Loads

Allowable total uniform roof loads vary by plank size and wood species. Below are load values from one manufacturer.
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Sloped Roofs

Allowable loads for sloped roof decks are calculated by 

multiplying flat roof values by the load adjustment factor for the 

given slope.
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Curved Roofs

Laminated decking can be used to form curved roofs. 

The two scenarios are decking applied perpendicular 

to curved supports, and decking applied parallel to 

curved supports.

Decking applied perpendicular to curvature

Each plank can pivot slightly within the tongue-and-

groove joint to follow convex or concave curves. This 

is possible due to a standard 1/16″ relief cut on the 

back face and a standard V edge on the front face. 

Greater concave curvature can be achieved by cutting 

a larger back relief. Minimum and maximum radii are 

physically limited by the tongue-and-groove joint. 

Minimum radii can range from 4′-3″ to 20′-10″ 

depending on the size of the back relief and plank 

size. Allowable loads for this type of curved roof are 

the same as those for a flat roof.

Concave

Convex
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Curved Roofs

Decking applied parallel to curvature

A more complicated situation occurs where the decking is 

applied along the roof curvature. Each piece of decking must 

be bent, which will develop tension in one face and 

compression in the other. Stress induced in the decking by 

bending will alter the published allowable loads. 

When calculating downward live loads for a convex (as viewed 

from outside) roof, the allowable loads will be reduced from the 

flat roof values. For a concave roof, the allowable loads will be 

increased.

However, when calculating for wind uplift, the previous 

adjustments would be reversed.
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Diaphragm Design

The standard nailing recommendation is face nailing at supports and 

toenailing 30″ on center along the courses. While the roof deck does 

contribute some diaphragm resistance, for engineering purposes this 

configuration is not assumed to provide significant diaphragm shear 

resistance. Structural laminated decking can be engineered to carry 

diaphragm shear forces from earthquakes and high-wind forces. There are 

two methods: overlay and glue.

Overlay

A structural panel diaphragm can be constructed by nailing plywood or 

OSB panels over the structural decking. A continuous chord along all sides 

is required to resist the moment forces.

The laminated deck provides continuous blocking and makes installation 

very efficient. Panel thickness and the nailing pattern must be specified by 

the engineer. 
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Diaphragm Design

Glue

Laminated decking in 3″, 4″, and 5″ thicknesses can be engineered to act as 

a structural diaphragm if the joints are glued with a manufacturer-approved 

adhesive. A 3/8″ bead of approved adhesive is applied on top of the tongue-

and-groove joint, between adjacent decking courses. A random length 

continuous layout, installed with a standard nailing pattern, may be used in a 

glued diaphragm. A continuous chord along all sides is required to resist the 

moment forces.

3M 5200 construction adhesive or equal is recommended. To be considered 

“or equal,” an adhesive must be an elastomeric type adhesive that remains 

flexible over time, is waterproof, and forms a permanent weatherproof bond. 

It must bond to dry, wet, or frozen lumber, either treated or untreated, and it 

must provide a high shear resistance (300 PSI or higher.) This substitution 

must be reviewed and approved by the engineer.

An overlay diaphragm is more cost-effective than a glued diaphragm, as the 

adhesive is fairly expensive.
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Codes and Standards 

Laminated wood decking is manufactured in accordance to:

• ANSI A190.1, “Standard for Wood Products—Structural Glued Laminated Timber” 

• American Institute of Timber Construction AITC 112-13, “Standard for Tongue-and-Groove Heavy Timber Roof 

Decking”

Relevant sections of building codes are:

• 2015, 2012, and 2009 International Building Code (IBC): Sections 104.11 Alternative materials, 2303.1.3 Structural 

glued laminated timber

• 2015 International Residential Code (IRC): Sections R104.11 Alternative materials, R502.1.3, R602.1.3, and R802.1.2 

Structural glued laminated timber

• 2012 and 2009 IRC: Sections R104.11 Alternative materials, R502.1.5, R602.1.2, R802.1.4 Structural glued 

laminated lumber

Consult the manufacturer for test data.
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Installation

For a typical roof deck application, installation follows these 

steps:

1. The first course of decking usually starts at the eave 

line or in valleys between ridges. Use longer lengths of 

decking for this first course to provide stability for the 

course and to make the ensuing courses easier to 

install.

2. The tongue of the first course and all subsequent 

courses faces up the slope.

3. Install subsequent courses following the rules for RLC 

layout concerning location of end joints.
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Installation

4. Intermix all lengths supplied in the shipment for the best 

appearance. The best-looking installations are completely 

random without any discernable pattern. This is 

particularly important if bevelled ends were specified.

5. If the specification calls for glued joints, apply the specified 

adhesive.

6. Attach each course to supporting members with two nails 

driven vertically.

7. Each piece must cross at least one support, or structural 

performance will be affected.

8. Toenail each course to the tongue side of the adjacent 

course at a 45-degree angle, starting and ending within 

one foot of the end of each piece, 30″ on center.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339


Slide 49 of 67©2020 ∙ Table of Contents

• About the Instructor                                                   • About the Sponsor                                                        • Ask an Expert

< >

Design Cautions

Like any product, laminated decking is inappropriate for certain 

types of applications or conditions. Some cautions to be aware 

of include:

Exterior use

Structural laminated decking is made with exterior-grade 

adhesives but is unsuitable for exposed exterior use, 

especially horizontal surfaces. The heavy tongue and groove 

prevents water drainage thus promoting wood decay.

Most softwood species are not naturally decay resistant. 

Pressure preservative treatments are now available for 

laminated decking and can be specified where it is exposed to 

the elements or high humidity—for example, exterior entry 

canopies, gazebos, park shelters, swimming pool enclosures, 

or boat houses. Preservative treatments also protect against 
termites and wood-boring pests. 
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Design Cautions

Structural floors

To avoid excessive squeaking when used as a floor, glue 

the decking together during installation. Any construction 

adhesive is fine for this purpose. If the system is designed 

to carry diaphragm shear, consult the manufacturer to 

determine which brand/type of adhesive is required to 

achieve tested structural values.

Concentrated loads

Random length continuous (RLC) layout assumes uniform 

loading. In most cases, concentrated loads should be 

carried by other structural members, not the decking. 

Skylights should be treated as concentrated loads.

Please remember the test password STRUCTURAL. You will be 

required to enter it in order to proceed with the online test.
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Design Cautions

Openings

The tongue and groove of the decking acts as the load-distributing 

element. Three or more courses are assumed to act together, so 

openings less than a three-course width (approx. 16″) do not require 

any special attention. There must be a minimum of three courses 

between openings as well. Pieces cut short by an opening cannot 

be “floaters” (unsupported pieces that do not bear on at least one 

support). 

Holes up to 2″ are not different from the maximum knot size allowed 

in the deck, as long as they are spaced out and not all in the same 

decking course.

Holes up to the width of one course can be considered equivalent to 

an end joint in a random length continuous layup, as long as a 

“floater” is not created as a result.
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Design Cautions

Openings, continued

Where openings wider than 16″ are expected, such as in the 

case of skylights, a layer of plywood or OSB over the top of the 

deck can be used to transfer the loads around the openings to 

the adjacent roof deck. Framing that transfers the loads to the 

adjacent decking may also be used. Also, using two-span 

continuous decking (longer length pieces that span two bays) 

adjacent to larger openings will help maintain the stiffness of the 

roof in areas with penetrations.
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Design Cautions

Adjustment for high moisture

Manufacturers’ structural value tables assume a dry structure. If 

equilibrium moisture content is expected to be over 15% for 

extended periods of time, structural design values should be 

adjusted downwards. 

Laminated decking should not be used in areas that may have 

temperatures over 100°F in combination with relative humidity in 

excess of 90% for extended periods of time.

Examples of such environments are industrial applications such 

as a paper mill. Swimming pool enclosures do not reach these 

levels with proper HVAC system design.

Need a photograph or diagram from you. 
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Review Question

What are the key differences between a random length continuous layout, a simple span layout, and a two-span layout?
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Answer 

What are the key differences between a random length continuous layout, a simple span layout, and a two-span 

continuous layout?

• A random length continuous layout is the most efficient. It uses a mix of lengths with randomly arranged end joints. It seldom 

requires a layout or shop drawing. 

• A simple span layout uses uniform plank lengths and eliminates end joints. However, if the spans are large, the planks may end 

up having structural finger joints. A simple span layout provides shorter spans for the same thickness of decking than a random 

length continuous layout. A simple span is the least stiff structural deck construction.

• A two-span continuous layout is the stiffest type of structural deck construction. It also uses uniform plank lengths.
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Applications
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Places of Worship

One of the largest markets for structural laminated decking is roof decking 

for spaces such as sanctuaries, offices, and multipurpose rooms in places 

of worship. The natural and warm look of a wood ceiling gives the structure 

a beauty that cannot be simulated with any other type of material.

In combination with laminated beams or arches, laminated decking allows 

the designer the freedom to span great distances by using material found 

in church roofs throughout most of history. Architects have also used 

laminated decking as the floors of altars and balconies, combining 

structural performance with upgraded aesthetics.
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Residential

The natural warmth of wood and ease of installation make laminated 

decking a desirable choice in residential applications. Decking can be 

ordered with one finished face for use as a subfloor/exposed ceiling, or 

finished both sides as a combination ceiling/exposed floor.

Certain softwood species are not appropriate for use as an exposed 

floor and are not dense enough to wear well. Suitable woods include 

fir/larch and southern pine. Consult the manufacturer for recommended 

products.
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Log Homes

Decorative two-sided wall timbers were 

developed specifically for log home 

construction. It is becoming increasingly 

difficult to obtain good quality logs for 

domestic and international projects.

Laminated wall timbers offer the ability 

to mix both species and grades of the 

individual laminations to balance 

appearance and cost. Lamination 

ensures that the natural characteristics 

of the wood penetrate only one 

lamination. Should a seasoning check 

or a loose knot develop after 

installation, this characteristic would be 

only one lamination deep and would not 

interfere with the structural integrity of 

the wall.

https://www.aecdaily.com/sc.php?node_id=1899753&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=2033339
https://www.aecdaily.com/forums.php?node_id=2033339


Slide 60 of 67©2020 ∙ Table of Contents

• About the Instructor                                                   • About the Sponsor                                                        • Ask an Expert

< >

Log Homes

Precision manufacturing combined with low moisture content 

creates a timber that meets tight dimensional tolerances at 

installation and maintains its shape afterwards with very little 

shrinking. 

The heavy tongue-and-groove construction minimizes air infiltration 

and virtually eliminates wicking problems common to solid logs. The 

end match can also contribute significantly to the success of an 

airtight, watertight wall.

Compared to natural logs, laminated timbers are more consistent in 

size and quality and generate less waste. Waste from the 

manufacture of natural logs into acceptable wall timbers can be as 

high as 20–30%. When the cost of throwing away waste material is 

factored into the cost of solid wall timber, laminated products are 

very competitive.
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Swimming Pools

Wood is naturally resistant to deterioration 

resulting from chemicals commonly used in 

pools. Structures made from other types of 

materials, such as steel, must be protected to 

avoid oxidation and severe structural 

deterioration. Laminated decking is a 

dimensionally stable solution for this high-

humidity environment. 

A naturally decay-resistant species such as 

inland red cedar is recommended, which avoids 

the use of pressure treatments, thereby saving 

money and avoiding the health risk from 

pressure treatment chemicals. Check if the 

manufacturer offers all cedar laminations, which 

is the most durable option for moist conditions.
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Swimming Pools

Equilibrium moisture content of the decking of 15–19% is 

acceptable, which translates to an acceptable range of 

80°F/75% relative humidity to 90⁰F/90% relative humidity. 

This is readily managed through a well-designed HVAC 

system.

The key to a successful moist environment design is 

adequate insulation in the roof. A poorly insulated system 

could allow the temperature of the vapor barrier behind 

the decking to reach dew point. The resulting 

condensation could elevate moisture content in the 

decking above permissible levels.
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Commercial and Institutional

The warm atmosphere created by a wood ceiling 

removes some of the cold, stark appearance 

found in certain commercial structures and 

replaces it with a more relaxed environment. 

Large, open-span spaces such as gyms, 

multipurpose rooms, and shopping centers 

benefit from an exposed roof deck that also 

provides a beautiful ceiling finish. Architects can 

match the wood species of laminated beams and 

arches with the decking for a coordinated 

appearance. 
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Summary
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Summary

Structural laminated decking is a sustainable alternative to solid timber decking 

for roof structures. Architects can specify a variety of wood species and face 

finishes to create a highly aesthetic ceiling.

The substantial tongue-and-groove joints allow laminated decking to be 

designed to resist the diaphragm forces of earthquakes and high winds. 

Decking can be applied to flat, sloped, or curved roof assemblies.

The layout of decking planks is critical to meeting design loads. Random length 

continuous (RLC) layout is the most common and economical specification; 

however, care must be taken to match the average assortment length to the 

average structural span.
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Resources

American Wood Council. “Tongue and Groove Roof Decking.” American Forest & Paper Association Inc., 2003, 

https://www.awc.org/pdf/codes-standards/publications/wcd/AWC-WCD2-TongueGroove-ViewOnly-0402.pdf. Accessed 

February 2020.

“Choices: Western Lumber and the Environment. Western Wood Products Association, n.d., 

https://www.wwpa.org/resources/choices. Accessed February 2020.
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Conclusion

If you desire AIA/CES, state licensing or CE credits for another organization, 

please click on the button to commence your online test. A score of 80% or 

better will allow you to print your Certificate of Completion; you may also go 

to your AEC Daily Transcript to see your completed courses and certificates.

For additional knowledge and post-seminar assistance, click on the Ask an 

Expert link.

If you have colleagues that might benefit from this seminar, please let them 

know. Feel free to revisit the AEC Daily website to download additional 

programs.

©2020 Disdero Lumber Co. The material contained in this course was 

researched, assembled, and produced by Disdero Lumber Co. and remains its 

property. “LEED” and related logo is a trademark owned by the U.S. Green 

Building Council and is used by permission. The LEED® Rating System was 

authored by and is the property of the USGBC. Any portion of the Rating System 

appearing in this course is by permission of the USGBC. Questions or concerns 

about the content of this course should be directed to the program instructor. 

Questions? Ask an Expert – click here
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