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COURSE DESCRIPTION

This course is designed for architects, engineers, designers, and construction 
professionals to understand the origins and applications of magnesium oxide for use in 
building design and construction as a structural subflooring material. This program 
provides participants with the tools necessary to design with magnesium oxide panels. 
The session includes an overview of the latest advancements in magnesium oxide 
(MgO) products, practical uses and applications, and guidance for contract documents.



1. Understand the history of magnesium oxide (MgO) and its role as a subflooring 
panel in the construction industry

2. Recognize the benefits of utilizing MgO panels as compared to alternate 
flooring systems such as Portland cement-based boards, 
OSB and plywood products

3. Evaluate MgO panels and review ASTM standards, Underwriters Laboratories 
(UL) assemblies, code requirements and construction details

4. Distinguish what to look for when identifying high-quality MgO products for 
your next project

LEARNING OBJECTIVES
FIRE-RESISTANT SUBFLOORING
Everything you need to know about magnesium OXIDE



LEARNING OBJECTIVE 1

Understand the history of magnesium 
oxide and its role as a subflooring panel 
in the construction industry



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 What is the composition of MgO?

 Pure magnesium. In its raw form, Magnesium is not stable and often makes up 
flares and fireworks. 

 MgO, however, is noncombustible

 When oxygen is combined with magnesium under heat and pressure the stone-
like MgO material is produced

 MgO exists in gigantic deposits as raw “rock” and is mined like other minerals. It is 
later pulverized into a powder then combined with water to make a cement-like 
(adhesive) material. 



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 What is MgO – (for Chemical Equation see slide 9)

 Magnesium – common element found in nature 

 Magnesium oxide structural subflooring panels, or MgO panels, are factory-made and 
can be used for a variety of applications where cement boards, OSB, and plywood are 
often used.   

 MgO is most widely used as a subflooring panel sheathing board– similar to drywall 
or cement board, but with improved fire resistance, weatherability, strength, 
resistance to mold and mildew. 

 MgO can be used in mortars. In North America, Portland cement is more common.



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 MgO is one of the components in Portland cement in dry process plants.

 Magnesium oxide is used extensively in the soil and groundwater 
remediation, wastewater treatment, drinking water treatment, air emissions 
treatment, and waste treatment industries.



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Mineral Components

MgO crystal structure is comprised of a strong chemical bond 
which makes MgO an ideal structural subfloor material. 



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 What are other uses for Magnesium?
 Pharma

 Supporting bone muscle health

 Water treatment 

 Animal Feed

 Oil & Gas

 Construction

 Pulp & Paper

 Environmental Waste Treatment

 Building Product Materials



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Where does Magnesium come from?

 It is found in large deposits of magnesite, dolomite, and other minerals, and in 
mineral waters, where magnesium ion is soluble. 

 Although magnesium is found in more than 60 minerals, only dolomite, magnesite, 
brucite, carnallite, talc, and olivine are of commercial importance.

 Magnesium is found in seawater and brines, as well as in deposits in the earth. 



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Where does Magnesium come from?

 Magnesium reserves are highly concentrated 
in three countries: Russia, China and Korea. 
Magnesite is the major source from which 
China extracts magnesium. 

 In 2013, identified world resources of 
magnesite totaled 12 billion tons and world 
reserves of magnesite totaled 2.4 billion tons 
with China accounting for 21% (500 million 
tons)



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Where does Magnesium come from?
 China remains the largest magnesium manufacturer with an 

81% share of world output. 
(According to Data from Merchant Research & Consulting ltd)

 According to the International Magnesium Conference data, China's 
reported magnesium production was 698,300 tons in 2012

 In 2012, China had topped world production for 15 years.



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 When did Magnesium oxide become popular and a part of the building industry?
In the late 1990s builders turned to MgO because of the following properties

 Noncombustibility

 Mold & Mildew Resistance

 Lighter weight subflooring option

 Successfully used throughout the world

 Used for over a decade in New York City 
in structural floor and wall applications



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Why did Magnesium Oxide become popular and a part of the building industry?

 MgO board became popular as an economical alternative to concrete pours.

 MgO production is simple, energy efficient, and produces few greenhouse gases. Carbon dioxide is 
high on the list of greenhouse gases, which are said to contribute to the global warming. For every 
ton of Portland cement that is produced, one ton of CO2 is released into the atmosphere. 

 MgO production uses substantially less energy and produces
less greenhouse gas emissions than Portland cement.



Water Resistant MgO 
Boards do not disintegrate 
when immersed in water and 
tested to freeze/thaw cycles 
for periods of 36 months.

Fire Resistance 
High-quality MgO panels are 
noncombustible and UL certified 
for up to 3-hour fire separation

Impact / Hurricane Resistant
MgO panels are ASTM drop-
tested and Hurricane Missile-
Impact Tested. 

Mold, Fungus & Insect Free
MgO panels will not support the 
propagation of mold, fungus, 
termites, insects or larvae.

MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 What makes Magnesium oxide beneficial and popular across the building industry?

 Features & Benefits:
 Durable, lightweight 

 Sustainable building material

 Shiplap interlocking edge

 Fiberglass mesh used to reinforce
and strengthen board

 Direct-applied floor finish 

 Doesn’t need leveling compound when
properly installed



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Low energy manufacturing and eco-friendly 
 MgO panels are manufactured with sustainability in mind. 

 The entire manufacturing process is conducted at room temperature

 Low carbon footprint versus Portland cement



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Safe for landfills
 Unlike Portland cement-based boards and 

pours, MgO panels contain no hazardous 
components such as crystalline silica and 
hexavalent chromium, and the dust is not an 
irritant. 

 MgO panels can be recycled for agriculture uses 
and is landfill friendly.



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 What types of buildings can benefit from using MgO Panels?
 Assisted living

 Hotels / Hospitality

 Hospitals 

 Education and Student Housing

 Multi-family residential

 Mid-rise mixed use 

 Modular

 Mezzanines

 Adaptive Re-use / Historic Preservation

 Movie Theaters 



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Utilizing MgO boards dramatically reduce the 
mass of a building and eliminate the need for 
heavy footings while reducing seismic loading. 

Collapse of heavy concrete walls during earthquake.



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Efficiencies of working with MgO subflooring as substrate:

No leveling compound or gypcrete Easy to handle and lighter-weight No costly concrete pours

No waiting for curing of leveling compound and/or concrete pours



MAGNESIUM OXIDE’S HISTORY AND ITS ROLE AS A SUBFLOORING 
PANEL IN THE CONSTRUCTION INDUSTRY

 Construction with MgO is simple and easy.
 MgO is worked in a manner similar of that of drywall or cement boards.

 MgO can be scored and snapped, but is much stronger than drywall

 MgO can be cut with a power saw, drilled-through, and fastened like wood panels. 

 Cutting Portland cement boards creates harmful dust containing crystalline silica. 

 MgO panels, however, do not contain crystalline silica.

 MgO boards have an interior fiber mesh for added strength and rigidity



LEARNING OBJECTIVE 2

Recognize the benefits of utilizing mgo panels as 
compared to alternate flooring systems and 
portland cement-based boards, OSB and plywood 
products



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

 Traditional flooring systems
 Nailed-down wood structural panel subflooring

 Metal deck and poured concrete

 Pourable gypsum-based floor underlayment



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

 MgO Construction Trends
 Eliminating pan-deck, concrete pours, leveling compounds

Replacing combustible wood structural panels and framingReplacing heavy concrete pours



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

MgO subfloor panel systems:

 MgO boards have good tensile strength which makes it suitable as a structural 
sheathing

 The surface of MgO board makes it possible to paint or bond to the surface 
directly. Great for applications like ceramic tiles, and adhesives for flooring



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

 Most common building types where MgO is utilized:

Adaptive reuse and renovations Assisted Living Academic



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

Energy Efficiency, Environmental Impact and Cost
 Magnesium oxide panels contain no volatile organic compounds (VOCs), formaldehyde, 

asbestos, silica dust or other harmful ingredients, and it will not support the growth of mold 
or mildew. 

 It contributes to a healthier indoor environment and offers features in fireproof at the same 
time.

 The natural materials in MgO board waste are completely recyclable.



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

Structural failures while concrete is being poured are not uncommon

When you are unable to do concrete pours due to site constraints and field limitations, MgO 
can be simply loaded similarly to plywood.

Concrete poured above ground level is normally lifted by crane or pumped 
through hoses from below with additives to keep it fluid and held in formwork 
that molds it while it cures. The formwork is often supported by temporary 
shoring, which can range from wooden beams to prefabricated metal systems.

Top failures that lead to collapse during concrete pours: 
• Individual columns that support forms buckle or move
• Complete lateral movement of the floor being poured
• Failure of the plywood that makes the formwork for the concrete 
• Inadequate shoring or insufficient curing of concrete on a floor several levels 

below the one being poured. 



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

MgO Board is ideal for TYPE I and TYPE II noncombustible construction



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

Fire-resistance as per – Floor/Ceiling Assembly G575

Steel Framing Alliance: A GUIDE TO FIRE & ACOUSTIC DATA FOR COLD-FORMED STEEL FLOOR WALL & 
ROOF ASSEMBLIES (February 2017)

• ¾” thick flooring system 
designated

• 10” x 16” MSG proprietary 
steel joist stud spaced at 
24” o.c.

• 3 ½” glass fiber batt insulation
• Resilient metal channels 

spaced 12” o.c.
• 2 layers of 5/8” gypsum board 

on ceiling side.



BENEFITS OF UTILIZING MGO PANELS AS COMPARED TO 
ALTERNATE FLOORING SYSTEMS

MgO equates for an overall lighter-weight structural build 
Example:

Typical Weights of Panels Typically Included in 
Structural Applications:

Weight of Typical MgO Panel:
4 lbs./SF

Weight of Typical Portland-Based Cementitious Panel:
5.3 lbs./SF

A difference of 41.6 lbs OR 25% 
reduction to overall weight of panel

Weight of Typical MgO Panel:
4X8 Panel = 32SF X 4lbs = 128 lbs

Weight of Typical Portland-Based 
Cementitious Panel:
4X8 Panel = 32SF X 5.3lbs = 169.6 lbs



LEARNING OBJECTIVE 3

Evaluate mgo panels and review ASTM standards, 
underwriters laboratories (UL) assemblies, code 
requirements and construction details



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 How to properly specify MgO
 CSI MasterFormat Division 6 (Wood, Plastics, and Composites)

 06 16-00 – Sheathing

 06 16 23 – Subflooring

 Related Sections (Cold-Formed Metal Framing 054000)



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 How to properly specify MgO (continued):
 Magnesium Oxide (MGO) Subflooring:  Magnesium oxide with fibrous reinforcement single-floor panels.

 Size:  4 feet by 8 feet (1.2m x 2.4m).

 Nominal Thickness: 3/4 inch (18mm).

 Edges:  Shiplap, ends; square or as indicated.

 Fastener Edge Distance during installation: Comply with manufacturer spacing and edge distance requirements



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 How to properly specify MgO (continued):
 Physical Characteristics:

1. Flexural Modulus: Not less than 106 psi (0.73 MPa) when tested in accordance with 
ASTM D6109. 

2. Flexural Strength: Not less than 1295 psi (8.93 MPa) when tested in accordance with 
ASTM D6109. 

3. Shear Strength: Not less than 390 psi (2.69 MPa) when tested in accordance with 
ASTM D6109.

4. Fungus/Mold: Classified as non-nutrient when tested in accordance with 
ASTM G21.



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 How to properly specify MgO (continued):
C. Fasteners 
1. Fasteners for Cold-Formed Steel (CFS): #8, #9 or #10 fine thread self-drilling flat head screw with ribs on 

the underside of the head, such as Simpson CBSDQ (winged), Grabber CGH8158LG (winged), Grabber 
BGCB8158SD, Buildex S-12 Rock-On 2156500, or equivalent. The drill wings on the tip prevent board uplift 
(for use into steel 43 mils or thicker only) while the ribs on the underside of the head allow for a flush finish. 
Screws must penetrate steel with at least 3 exposed threads. 

2. Fasteners for Wood: High/low thread, flat head screw with ribs on the underside of the head, such as 
Simpson CB3BLGHL, Grabber GCB8125HL, Buildex hi-lo RockOn 2151500, or equivalent.



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 Fire resistance in a rated assembly
 Fire-Rated Assemblies:  Provide panels suitable for use in fire-rated assemblies in accordance with 

ASTM E119.

 Surface Burning Characteristics:  When tested in accordance with ASTM E84:

 Flame Spread:  0, maximum.

 Smoke Developed:  0, maximum.

 Sound Transmission Class (STC) Ratings up to 59
 As per ASTM E90 and E492



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 ASTM Standards
 ASTM E455 Standard Test Method for Static Load Testing of Framed Floor or Roof Diaphragm Constructions 

for Buildings

 ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials.

 ASTM E119 Standard Test Methods for Fire Tests of Building Construction and Materials.

 ASTM E136 Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750° C

 ASTM G21 Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi.

 ASTM E90 Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of 
Building Partitions and Elements

 ASTM E492 Standard Test Method for Laboratory Measurement of Impact Sound Transmission Through 
Floor-Ceiling Assemblies Using the Tapping Machine



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 Noncombustibility
 Per ASTM E136

 ASTM E136 Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750° C 
(CRITICAL ASTM STANDARD FOR NONCOMBUSTIBILITY)



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 Loadbearing as a structural subfloor:

 Typical multifamily loading: 40 pounds per square foot (PSF) live load + 15 PSF dead load = 55 PSF total load

 Typical office loading: 50 PSF live load + 15 PSF dead load = 65 PSF total load

The testing you see above is based on the course author’s testing results.

(lbs/sf)



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 Installation
 Install in accordance with manufacturer’s instructions.

            
Board sides shall be supported by perpendicular framing.



MGO STANDARDS, UL ASSEMBLIES, CODE COMPLIANCE AND 
CONSTRUCTION DETAILS WHEN SPECIFYING MGO PANELS

 Handling Best Practices – What to look for to ensure optimal performance of 
MgO subflooring:
 During construction, always ensure proper protection of MgO panels with dunnage plywood.

 To protect edges from damage, do not store panels vertically.

 Do not stack panels higher than 10’.

 Cover panels with a non-permeable waterproof material when storing outdoors to protect against 
weather, direct sunlight, surface contamination, and construction traffic.

 When handling panels larger than ½ sheet, always use at least two

 Refer to safety data sheet (SDS) for additional safety information.



LEARNING OBJECTIVE 4

Distinguish what to look for when specifying and 
referencing high-quality mgo products for your 
next project



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Longevity in product manufacturer 
 When selecting the appropriate MgO product manufacturer, always ensure the proper standards 

are met and include: 

 Technical support and customer service

 Acoustical Testing Data

 Safety Data Sheets

 Product Submittal sheets to ensure that the correct products will be installed on the project



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Requesting photos of factory/production facility



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Distinguishing between experienced and untested manufacturers



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Consistency of product
 When specifying MgO and performing site observations, always ensure what has been specified 

is on the project site. 



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Review manufacturer documentation:
 Installation guides

 Technical support

 Testing data

 Assemblies

handling Fastening the panel



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Review manufacturer documentation

Application & Installation Guides



DISTINGUISH WHAT TO LOOK FOR WHEN SPECIFYING AND REFERENCING 
HIGH-QUALITY MGO PRODUCTS FOR YOUR NEXT PROJECT

 Refer to UL or ISO-accredited testing agency for approved MgO products and assembly. 
Example: UL G575



PROGRAM SUMMARY

By now you should have an understanding over the following:
1. Understand the history of Magnesium Oxide and its role as a subflooring panel in the 

construction industry

2. Recognize the benefits of utilizing MgO panels as compared to alternate flooring systems 
and Portland cement-based boards, OSB and plywood products

3. How to specify MgO panels and Review ASTM Standards, UL Assemblies, Code Compliance 
and Construction Details

4. Distinguish what to look for when identifying high-quality MgO products for your next 
project



For over a decade, DragonBoard has been a key provider of premium MgO panels. We have 
supplied 25 million square feet for numerous project types such as multi-family residential, 
schools and dormitories, senior living, condos, and apartment towers, hospitality, movie theaters, 
mezzanines, and modular buildings. 

DragonBoard is a sustainable and economical subflooring panel, offering substantial cost and labor 
savings in the field. For more information, visit www.DragonBoard.com or call 732-662-6275.

Unparalleled Performance
Exceptional Value. 

Thank You for Taking the Course!
This concludes the American Institute of Architects Continuing

Education Systems Program

Course Number: DB06-W4
Learning HSW Units: 1.00



QUESTIONS 
FOR THE NEXT 10 MINUTES

 This concludes the course material.

 The following ten minutes will be for taking a short exam. 
You must complete the exam with a score of 
80% or higher in order to receive credit.

 Please make sure and print your certificates of completion 
either for AIA/CES or for state MCE credit. Remember if you 
are an AIA member Architect-Forum will report credits to 
the AIA CES on your behalf.



TAKE TEST FROM PDF INSTRUCTIONS

To complete the course and get credit you must 
successfully complete the short course exam with an 80% 
or higher. Please click on the Test Button below to get 
started.

You must log into our website before taking the exam. (When taking the 
exam from the PDF.) After pressing on the link below, on the landing page 
please scroll down and press on the "Start test" Button to access the 
course exam.

If you need help please email, call or use our online 
chat support.
If you need to see our help page please click here.
Note: Cookies and JavaScript must me enabled in 
your browser, see help link to make sure its set on 
your browser.

Don’t forget to print your AIA Certificate of Completion. Architect-Forum will process all AIA credits on your behalf. If you 
forget to print the certificate you can access from your Architect-Forum Transcript Center.

Take Exam

mailto:katherine@architect-forum.com?subject=I%20have%20a%20question%20about%20DragonBoard%20USA's%20AIA%20Course
http://architect-forum.com/info.php?id=11
https://architect-forum.com/player.php?course_id=309&ext_link=1
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