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Presenter
Presentation Notes
Version 1.0 11/28/17 Understand the manufacturing process, construction and physical properties of a sustainable, architectural bamboo panel. Objective would be to discuss the origin, process, color and quality control of architectural bamboo panels. Cross lamination, lack of voids in comparison to plywood or MDF.  Understand the set-up, tooling and machinery and techniques associated CNC milled bamboo panels. What is a CNC. What is the differences between 3, 4 and 5 Axis Machines. What is the cutting process? CNC Capabilities? How are CNC’s programmed. How to determine the feasibility of a custom pattern.  How the cost and time on the machine is calculated. Understand the process for creating acoustical products utilizing CNC milled architectural grade bamboo panels. What makes a panel acoustical? What is the difference in performance from a perf panel and an absorptive backing? How do we gauge performance? What is an NRC, STC rating and how is it relevant. Specify and detail CNC milled bamboo panels Fire rating, structural, acoustical and sustainability requirements (LEED is one example). How do we create a Fire rated panel? What allows a product to qualify for Class A, B, OR C. What are the standard pattern and color types as show on website and design tool.How do we achieve color? 
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• San Francisco Based Manufacturer of  
Sustainable building materials in Bamboo and 
Palm. 

• Founded in 1989, we were early pioneer in the 
development of  the bamboo lamination process.

• First Manufacturer to create Bamboo Plywood 
“Plyboo”, and first company to bring bamboo 
flooring to the American market in 1993.

• First to achieve FSC certification for Bamboo 
Plywood and Flooring in 1996.

• First to achieve Life Cycle Analysis for Bamboo 
and EPD 2017.

Presenter
Presentation Notes
Who is Smith and Fong and what is Plyboo (See slide in the presentation that includes a timeline)San Francisco Based Manufacturer of Sustainable building materials in Bamboo and Palm. First Manufacturer to create Bamboo Plywood “Plyboo”First to achieve FSC certification, Non urea formaldahyde, High performance Stranded floating floors “Stiletto”Owns own factory near bamboo Forest and draws from own FSC forests in Bamboo region of China



LEARNING OBJECTIVES

1. Understand the manufacturing process, construction and environmental 
properties (Life Cycle Analysis) of  architectural bamboo panel. 

2. Understand the set-up, tooling and machinery and techniques 
associated CNC milled bamboo panels.

3. Understand the process of  fire rating and manufacturing acoustical 
products utilizing CNC milled architectural grade bamboo panels.

4. Understanding specify CNC milled bamboo panels including 
environmental , fire rating, acoustical and architectural grade bamboo 
requirements.
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Presentation Notes
Presenter notes: 1. Understand the manufacturing process, construction and physical properties of a sustainable, architectural bamboo panel. Objective would be to discuss the origin, process, color and quality control of architectural bamboo panels. Cross lamination, lack of voids in comparison to plywood or MDF. 	2. Understand the set-up, tooling and machinery and techniques associated CNC milled bamboo panels. What is a CNC. What is the differences between 3, 4 and 5 Axis Machines. What is the cutting process? CNC Capabilities? How are CNC’s programmed. How to determine the feasibility of a custom pattern.  How the cost and time on the machine is calculated. 3. Understand the process for creating acoustical products utilizing CNC milled architectural grade bamboo panels. What makes a panel acoustical? What is the difference in performance from a perf panel and an absorptive backing? How do we gauge performance? What is an NRC, STC rating and how is it relevant. 4. Specify and detail CNC milled bamboo panels Fire rating, structural, acoustical and sustainability requirements (LEED is one example). How do we create a Fire rated panel? What allows a product to qualify for Class A, B, OR C. What are the standard pattern and color types as show on website and design tool.How do we achieve color? 



PROGRAM REGISTRATION

McGraw Hill construction is a registered provider with the 
American institute of  architects continuing education systems. 
Credit earned on completion of  this program will be reported to 
CES Records for AIA members. Certificated of  completion for non-
AIA members are available.

This program is registered with the 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. 
Questions related to specific materials, methods and services will be 
addressed at the conclusion of  this presentation.

Presenter
Presentation Notes
This seminar explores the CNC and Digital manufacturing and fabrication techniques of textured architectural bamboo panels. Standard and custom patterns, acoustical solutions and a modular design system. The seminar will also explore the unique sustainability attributes of bamboo as a building material including its Life Cycle Analysis, Environmental Product declaration, Carbon impacts of bamboo, LEED 4 credit earning potential, harvesting and manufacturing practices. examples, case studies, diagrams and a time lapse video are all integrated into a 45 minute PowerPoint presentation



GENERAL FACTS

1300 species of  bamboo

Grows through the world in a 
wide range of  environments

Sizes range from shrub to 
120 feet

Grows rapidly, reaching rate 
of  1 inch per hour

Sequesters up to 70% more 
carbon per year than a 
hardwood forest (source: World 
Wildlife Fund)



MOSO BAMBOO: FORESTRY

Presenter
Presentation Notes
Phyllosachys hedrocycla pubescens, MaoZhu or Moso is the most commonly know variety of “timber bamboo” used in the manufacturing of flooring and plywoodThe average size of the bamboo is 4-7” in diameter and up to 40’-70’ in height. Moso has a 90% fiber to 10% starch ratio making it one of the most commercially viable species. Moso forest is of mixed ages,  from 1 – 5 years. The optimal age to harvest Moso is 5 years.80% of the forest canopy is left intact, maintaining the natural habitat. 100% of the forest can be harvested sustainably in a five year period.In a well-managed forest, five year growth, or 20% of the forest, is cut annually
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Phyllosachys hedrocycla pubescens, MaoZhu or Moso is the most commonly know variety of “timber bamboo” used in the manufacturing of flooring and plywoodThe average size of the bamboo is 4-7” in diameter and up to 40’-70’ in height. Moso has a 90% fiber to 10% starch ratio making it one of the most commercially viable species. Moso forest is of mixed ages,  from 1 – 5 years. The optimal age to harvest Moso is 5 years.80% of the forest canopy is left intact, maintaining the natural habitat. 100% of the forest can be harvested sustainably in a five year period.The most common method for dating a bamboo culm (pole) is by the talc on the upper lip of the node.  In the first year this area is powdery white, then changes to yellow, then brown and finally black identifying the culm is at least 5 years old and is ready for harvest.Pictured note younger and older culms by color and nodeIn a well-managed forest, five year growth, or 20% of the forest, is cut annually



BAMBOO MANUFACTURING

Presenter
Presentation Notes
Once the culms have been weighed and sold, they are cut to length (3’ to 13’) and then split into rough strips.  The bamboo culms are split into rough strips that retain the outside skin of the bamboo and the natural curvature of the pole.  �These strips are then processed with a 4-sided planer that will remove both the outer green skin and natural curvature of the bamboo.The strips are then soaked in a bath of hot water with a 99% water to 1% hydrogen peroxide solution to sterilize the material and remove the starch content.



BAMBOO LAMINATION

Presenter
Presentation Notes
Strips are laminated together into single ply panels.The manufacturing process continues as a series of carefully executed steps of sanding and laminating with a final trimming for plywood or the tongue and grove milling and finishing of the flooring product.Strand is made thru a compression process which condenses it down to 25% of the original volume



BAMBOO STRAND



LEED 
CREDITS

• US GREEN BUILDING COUNCIL’S LEED 3.0
o MRc6: Rapidly Renewable Materials
o MRc7: Certified Wood and Bamboo
o IEQc4.4: Low Emitting Materials (Plywood and Veneer)
o IEQc4.3: Low Emitting Materials (Floor Score Certified)

• LEED 4.0
o MRc4 Material Ingredients: Disclosure and 

Optimization
Disclosure: An HPD can contribute as a floor, wall, ceiling or 
furniture material to the 20 products from at least 5 
manufacturers that are required to achieve 1 point in this area.

o MRc2 Environmental Product Declarations: 
Disclosure and Optimization
Disclosure: An EPD (3rd-party verified, product-specific EPD worth full credit ) 
can contribute as a  wall, ceiling or furniture material to the 20 
products from at least 5 manufacturers that are required to 
achieve 1 point in this area.

o MRc3 Sourcing of  Raw Materials Disclosure and 
Optimization
Disclosure: FSC certified products can contribute as a floor, wall, 
ceiling of  furniture material to the 20 products from at least 5 
manufacturers that are required to achieve 1 point in this area.



EPD and Life Cycle Analysis for Architectural Bamboo Plywood



WALL PANELS
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BAMBOO CABINETS



WALL PANELS

™
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CABINETS AND MILLWORK



DOORS



DOORS|WALLS 
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BAMBOO CABINETS



PERFORATED WALLS |CEILINGS
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BAMBOO WALLS



PERFORATED CEILINGS
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BAMBOO WALLS



DIVIDERS|LOBBIES



FURNITURE
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BAMBOO FURNITURE



BENEFITS OF ARCHITECTURAL BAMBOO PLYWOOD

• Bamboo Plywood that is cross laminated provides excellent 
stability and does not require edge banding

• Bamboo Plywood that is manufactured for the sole purpose of  
routing and therefore consistent in color and without voids

• Bamboo Plywood that is manufactured with a 3mm face and 
balanced allows for a durable wear layer ideal for commercial 
applications

• Bamboo Plywood that is pre-sanded and pre-finished is easier to 
work with and installation ready. 

• When carved, an interplay between the face layer and revealed 
inner core creates a stunning visual effect.

Presenter
Presentation Notes
Bamboo Plywood compared to other plywood types (birch ply, MDF, other composite material) What is unique about bamboo plywood and what makes a quality plywood material.This is a good lead in to the beauty and benefits of CNC routing of laminated bamboo.



CNC 
ROUTERS

FORM 
AND 

FUNCTION

• CNC router (Or Computer Numerical 
Control router) is a computer-controlled 
cutting machine related to the hand 
held router used for cutting various hard 
materials, such as wood, composites, 
aluminum, steel, plastics, and foams. CNC 
stands for computer numerical control.

• A CNC router typically produces consistent 
and high-quality work and improves factory 
productivity. 

• Unlike a jig router, the CNC router can 
produce a one-off  as effectively as repeated 
identical production. Automation and 
precision are the key benefits of  CNC router 
tables.



• Computer driven routing machine 
that provides precise multi-axis 
carving of  many materials by 
introducing a knife to a material that 
is secured to a vacuum secured bed.

• Depending on its level of  
sophistication, CNC Machines are 
able to cut on 3 or 5 axis's (examples 
of  cutting on axis)

• 5 axis machines while more expensive 
can offer more complex and 
dimension cutting

CNC 
ROUTERS

FORM 
AND 

FUNCTION

















BAMBOO PANELS AND CNC ROUTING
Once carved, these panels reveal the multiple layers and 

strips that it is constructed from. 



COLORATIONS AND STAINS
(Examples)

Naturally Achieved Colors

Applied Stain Colors

Duo Tone Coating 
Color Process

Duo Tone Naturals

Presenter
Presentation Notes
Naturally Achieved Colors: Natural, Amber, Havana, Sahara and Neo (I think we should show images of the colors but these names our specific to plyboo, so I would not call out the name directly on the page)Applied Stain Colors: Mist, Fog, Storm, Noir, Bitterwood (Use images of the colors)Coating Color Process: Greige Paint, Duo Tone Treatment: Greige/Mist, Greige/Noir,  Fog/ Noir 



FIRE RATING

• ASTME 84 CLASS B
– (Insert definition)

• ASTME 84 CLASS A
– (Insert definition)

Presenter
Presentation Notes
How to achieve a class A or B Fire Rating with architectural bamboo plywood panelsDefinition of a ASTME 84 CLASS B test resultDefinition of a ASTME 84 CLASS A test result



ASTME 
84 

CLASS A
(Bamboo 

Strand 
Core)



FIRE RATING
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Methods of achieving fire retardant architectural bamboo panelsSoaking method to create Class B panels How does that effect cost, lead times, minimums and colorMaterial composition that leads to Class A panel. How will this affect cost, lead times, minimums color and pattern used to achieve class aHow does soaking method affect sustainability aspect of products?



ASTME
84

CLASS B
(Bamboo 
Ply Core)



FIRE RATING
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CARVING GUIDELINES SPECIFIC TO 
BAMBOO PANELS

• Panels can be carved primarily with the grain and 
may be carved against the grain in some cases.

• Graphic imagery, linear, sculptural and perforated 
carving are all possible.

• Up to 50% of  material can easily be removed from 
panels without losing material integrity.

• Highly flexible, material will conform to a radius 
of  up to 2’ 





BAMBOO PANELS AND CNC ROUTING

• Bamboo Panels 
manufactured specifically 
for carving will have
consistent color, without 
voids and may contain any 
combination of  cores and 
faces. 

• Material may easily be 
customized due to various 
carving, stacking and 
coloration techniques

Presenter
Presentation Notes
Bamboo Panels manufactured specifically for carving will have: consistent color, without voids and may contain any combination of cores and faces. Visual of voidless plywood panelVisual showing combination of cores and faces





CARVING GUIDELINES SPECIFIC TO 
BAMBOO PANELS

• Radius inside corners as well as hard corners are possible

• Varied depth up to ½” and widths are possible as little as  1/4”

• Panels may be stacked to many times their size to create 
greater mass. 

• Custom patterns are often just as fast or cost effective achieve 
as standard options due to cost being relative to time on the 
CNC

• Consider ”scaling up” patterns to control cost



MATERIAL+
FABRICATION

COST

• Non carved bamboo Plywood: 
Approx $6 per SF

• Organically carved and linear non 
perforated: Approx $25-27 per SF

• Perforated, Acoustical Panels: 
Approx $35-$45 per SF

• Modular Design System: Approx. 
$35 per SF 























ACCOUSTIC CEILINGS



ACCOUSTIC CEILINGS





ARCHITECTURAL BAMBOO PANELS 
USED ACOUSTICALLY

• Panels can achieve acoustically absorptive properties by marrying a 
high performance pad behind a perforated decorative panel. 

• Acoustical performance is rated using NRC ( Noise Reduction 
Coefficient) averaging .70 

• Absorptive elements may be placed behind (with air space) or 
attached directly to panels using adhesive

• Edges may be concealed using flange detail or left exposed 

• Attachments for panels include z clip and C clips for ceiling and wall 
applications. 



ARCHITECTURAL BAMBOO WITH 
PERFORATIONS CAN BEND 









ARCHITECTURAL BAMBOO PANELS 
USED IN A MODULAR SYSTEM



BAMBOO PANELS USED IN A MODULAR SYSTEM























PLYBOO TIMELINE

2019 Louver™ Panels launch

2018 Launch Futura™ System

2017 Life Cycle Analysis and EPD

2017 Launch Fractal™ Wall System

2015 Linear Sound Panels for Acoustics

2014 Decorative Panels Reveal, Linear and 
Sound added to product line

2012 FloorScore all Flooring Products

2010 NAUF/FSC Strand Plywood

2008 FSC Certified Bamboo

2007 PlybooPure-CA Section 01350 Passed

2006 PlybooSport Sports Court Floor

2005 Neopolitan Strand Bamboo

2001 Durapalm Plywood and Flooring

2000 Strand Bamboo Flooring

1996 Bamboo Plywood

1993 Bamboo Flooring

1989 Pioneered Laminated Bamboo Technique



ARCHITECTURAL BAMBOO PANELS 
USED IN A MODULAR SYSTEM

https://design.plyboo.com/

https://design.plyboo.com/
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