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Understanding VinylUnderstanding Vinyl

• What About Vinyl?What About Vinyl?
• What Is It and Where Does It Come From?

H I It F d/Sh d?• How Is It Formed/Shaped?



What About Vinyl?What About Vinyl?
•Largest Volume Plastic in 
Building and Constructiong

•2/3 of Vinyl Manufactured for 
Building and Construction 
ApplicationsApplications

•Versatility- Flexible, Rigid 
and Customized Applications.  
Can be Made in Colors, 
Patterns or Textures.

•Combines ManyCombines Many 
Characteristics of Traditional 
Materials with Advanced 
Technologies



What is it and Where Does it Come From?

++ Vinyl Chloride 
monomer gasmonomer gas 

polymerizes to powder 
resin in a clean, 
controlled and 

automated process.

High-tech compounding 
and unique processing 
techniques yield vinyl’s

Building blocks are 

techniques yield vinyl s 
versatility

g
derived from salt and 

petroleum



Raw Material to Resin and Compound

Manufacturing ProcessManufacturing Process



How Is It Formed/Shaped?How Is It Formed/Shaped?
Advanced Technology  
M it th P t

Specially Formulated
Vinyl Compound

Calibration Tables and Water Baths
Remove Heat from the Extruded 
Profiles to Ensure Performance and

Monitors the Process to 
Assure Quality Control

Profiles to Ensure Performance and 
Design Tolerances

S C

Dies Define The 
Shape Of The Profile

Screws Push Compound
Through Extruder and Die

Cooled, Rigid Profile is 
Pulled from the Water Bath 
and Cut to Useable Lengths



Vinyl vs WPCVinyl vs. WPC

Vinyl
WPC 

(Wood Plastic Composite)Vinyl
• Essentially 100% Plastic

H ll P fil

(Wood Plastic Composite)
• Mixture of Natural Fiber 

(commonly wood) and Plastic
• Hollow Profiles

• Often reinforced for strength in 
ili

• May be solid or hollow profiles

• More inherit structural strength 
railings

• Virtually impervious to 
moisture and decay

• Limited but expanding color

g
in material

• Natural fibers absorb moisture 
and are subject to decay• Limited, but expanding color 

options
• Specialized tools or installation 

methods (decking)

j y
• Large color selection
• Works similar to wood

methods (decking)



Vinyl vs WPCVinyl vs. WPC

• Both materials areBoth materials are 
– good with unique benefits for the installer and 

homeownerhomeowner
– suitable for the Fence, Deck and Railing 

product categoriesproduct categories
– better, long-term alternatives to wood
– tested using the same criteria (AC174) Vinyltested using the same criteria (AC174).Vinyl 

does have a few exclusions- decay, termite, 
etc. because of the lack of natural fibers in PVC



Understanding Product 
R iRequirements

• Material TestingMaterial Testing
– UV Resistance - >10% change affects 

adjustment factors
– Freeze-Thaw Resistance- >10% change 

affects adjustment factors
– Temperature Effects- >25% change affects 

adjustment factors
Moisture Effects >25% change affects– Moisture Effects- >25% change affects 
adjustment factors

– Flexural Strength of Finished ProductFlexural Strength of Finished Product



Understanding Product 
R iRequirements

• DeckingDecking
– Span Rating- L/180 deflection limit
– Stair Treads- 1/8” deflection limit
– Duration of Load (90 days)- generally 100 psf x 2 

FOS  May vary depending on products.
Fasteners Varies by product– Fasteners- Varies by product

– Slip Resistance- not code required, but is covered 
under the ADA.

• Non-accessible- .5 Slip Resistance
• Accessible- .6 Slip Resistance
• Ramps 8 Slip Resistance• Ramps- .8 Slip Resistance
*Note that different tests will give different results…



Understanding Product 
R iRequirements

• Guardrails
– Uniform Horizontal Load on Top Rail- 50 lb/lf (125 lb/lf 

test) IBC only
Uniform Vertical Load on Top Rail 50 lb/lf (125 lb/lf– Uniform Vertical Load on Top Rail- 50 lb/lf (125 lb/lf 
test) IBC only

– Concentrated Horizontal Load on Top Rail- 200 lb 
(500 lb test at midpoint) deflection limit (h/24 + l/96)

– Concentrated Horizontal Load on Top Rail 
Connections (500 lb test at rail to post connection up ( p p
to 8’ span.  625 lb load for 10’ spans.)

– In-Fill- 50 lb/sq ft (125 lb test)
Assembly Fastener (corner connections)– Assembly Fastener (corner connections)



Understanding Product 
R iRequirements

• HandrailHandrail
– Concentrated Horizontal Load on Top Rail-

200 lb (500 lb test at midpoint)200 lb (500 lb test at midpoint)
– Mounting Connection Load-

• 200 lbs as designed OR200 lbs as designed OR
• 500 lbs tested at any point and in any direction on 

the handrail



Researching Compliance of 
S ifi P dSpecific Products

• VFDRMA website- www vfdrma comVFDRMA website www.vfdrma.com
– http://www.americanfenceassociation.com/Me

mbers/VFDRMA/VFDRMACodeReports/tabid/mbers/VFDRMA/VFDRMACodeReports/tabid/
371/Default.aspx

• ICC-ES website- www icc-es orgICC ES website www.icc es.org
• ATI website- www.archtest.com



Stages of ProtectionStages of Protection

• PermittingPermitting
• Inspection



Stages of ProtectionStages of Protection
• PermittingPermitting

– First line of protection-
• Inspectionp

– Last line of protection
• Depending on the jurisdiction, the level and number of 

inspections varyinspections vary.
• Inspecting projects only at the completed stage can 

make understanding the connections very difficult.
Hidd f t– Hidden fasteners

– Under deck water drainage systems
– Trim boards and fascia

Post caps and skirts– Post caps and skirts



PermittingPermitting

• Project SubmittalProject Submittal
– Type of Project

• One-and-Two Family (IRC)• One-and-Two Family (IRC)
• Multi-Family or Commercial (IBC)

– Type of ProductType of Product
• Decking
• Guardrail
• Handrail

– Product Documentation



Types of Product DocumentationTypes of Product Documentation

• NoneNone
• Non-Reviewed Test Results

S l d D i• Sealed Drawings
• Sealed Independent Test Reports
• Evaluation Reports



Types of Product DocumentationTypes of Product Documentation

• NoneNone
– Ask for them to get some 

information so you can make a proper 
Dangerous.

judgment.
• Non-Reviewed Test Results

– Talk with the applicant to see what they 
know about the tests and how they were 
designed and conducted

Risky.

designed and conducted.
– Some may be great data points, others not so 

much.



Types of Product DocumentationTypes of Product Documentation

• Sealed DrawingsSealed Drawings
– Acceptable? Make sure that the drawings 

cover the load requirements of the applicable 
code AND safety factors of 2.5 or more.  

– Make sure that connection details and item 
descriptions are good enough to prevent “Baitdescriptions are good enough to prevent “Bait 
and Switch”.

– Manufacturer’s information should beManufacturer s information should be 
available on the drawings.  Talk with the 
manufacturer to get clarification if necessary.







Types of Product DocumentationTypes of Product Documentation

• Sealed Independent Test ReportsSealed Independent Test Reports
– Testing done by an independent test 

lab helps with validation

Good.

lab helps with validation.
– Make sure that the report covers the load 

requirements of the applicable code ANDrequirements of the applicable code AND 
safety factors of 2.5 or more.  

– Make sure that connection details and item 
descriptions are good enough to prevent “Bait 
and Switch”.



Types of Product DocumentationTypes of Product Documentation

• Evaluation Reportsp
– Evaluation Reports are generally only 

issued after appropriate testing and professional 
review has been completed.

Best.

review has been completed.
– Labeling of product/product packaging makes 

verification easy.
Provides a sense of security that labeled product– Provides a sense of security that labeled product 
is compliant.  QC systems in place to ensure that 
systems are manufactured properly.
W t h f k i i i t– Watch for unknown agencies issuing reports.

• Question their expertise.
• Question the source of their testing requirements.
• Question their review process.



Types of Product DocumentationTypes of Product Documentation

• Evaluation ReportsEvaluation Reports
– Understand the installation requirements and 

conditions of useconditions of use
• Just because a product has a report for a particular 

code does not mean its automatically “OK”.



PermittingPermitting
• Check for Performance Documentation

– Plans
– Engineering
– Testing

E l ti– Evaluation

• Decking
Maximum Span– Maximum Span

– Review the documentation to ensure that the product will be 
installed on a properly designed sub-structure for the product 
that is being used.

– Understand that stair treads often require more support than 
deck boards.

– Conditions of Use
• Limitations for Location or Occupancy Type• Limitations for Location or Occupancy Type
• Limitations for Specific Application or Installation Condition







PermittingPermitting
• Guardrails

– Maximum Rail Height
– Maximum Section Span

R il t P t/S ti St t Att h t– Rail to Post/Supporting Structure Attachment
– Conditions of Use

• Limitations for Location or Occupancy Typep y yp
• Limitations for Specific Application or Installation 

Condition
• HandrailHandrail

– Maximum Span
– Rail to Post/Supporting Structure Attachment









InspectionInspection
• Verify Products to PermitVerify Products to Permit

– Often, the product applied for on the permit is 
NOT what is installed.  Sometimes this is 
b th d t b i d h t bbecause the product being used has not been 
properly tested and/or reviewed and the 
contractor would not be able to get a permit.

– Check product on-site prior to installation if 
possible.  Products covered in a research report 
should be labeled on the product or theshould be labeled on the product or the 
packaging with information linking the product to 
the research report.  Ask for documentation 
h i th h t b d QCshowing the research report number and QC 

agency.



InspectionInspection
• Check the general stability of the installedCheck the general stability of the installed 

product.
• Review the installation instructions

– Have the installer provide the installation 
instructions for the products.
M f t ll t th i t f– Manufacturers usually stress the importance of 
proper installation on the instruction sheets.

– Instruction sheets will help the you understandInstruction sheets will help the you understand 
how the product should have been assembled 
and may clue you in to problems.



InspectionInspection

• Check the support spansCheck the support spans
– Decking, is typically on 12”, 16” or 24” joist 

spacing.  See the approval documentation for p g pp
details.

– Railing (guards and handrails) usually have a 
maximum span of 6’, 8’ or 10’.  Anything over 10’ 
is not allowed according to AC174.  Any sections 
installed shorter than the maximum size in theinstalled shorter than the maximum size in the 
approval documentation are generally accepted.  
See the approval documentation for details.



InspectionInspection
• Check the fasteners

– Verify that the fasteners are the size and length 
that is specified in the test or research report.
Make sure that the fasteners are corrosion– Make sure that the fasteners are corrosion 
resistant and suitable for use with CCA lumber if 
applicable.  Stainless steel fasteners are 
generally preferable for corrosion resistancegenerally preferable for corrosion resistance.

– Check to be certain that all required fasteners 
have been installed.  In vinyl systems, all 
fasteners are often hidden Have the installerfasteners are often hidden.  Have the installer 
remove the covers or a portion of one or more 
products to verify that all connections are properly 
mademade.



Product Compliance- DeckingProduct Compliance Decking

• AC-174- Acceptance Criteria for DeckAC 174 Acceptance Criteria for Deck 
Board Span Ratings and Guardrail 
Systems (Guards and Handrails)Systems (Guards and Handrails) 
http://www.icc-es.org/criteria/pdf_files/ac174.pdf

• ASTM D7032 Establishing Performance• ASTM D7032 Establishing Performance 
Ratings for Wood-Plastic Composite Deck 
Boards and Guardrail Systems) Guards orBoards and Guardrail Systems) Guards or 
Handrails


