


FRP is:
•Reinforcements
•Matrix

•Thermoplastic vs Thermoset
•Fillers
•Gelcoat
•Cores
•Finishes

•In-mold, post-applied, sand blasted, wet 
sanded, PC, translucent, painted, other 
(rabbit, perlite)



Fabrication processes:
 Open mold
 Closed mold
 Filament Winding
 Pultrusion
 Vacuum bagging
 Vacuum infusion
 Bladder molding























Third party tests of K&A FRP products (Partial)

• NFPA 259-13
• NFPA 268 
• NFPA 285 (With Mineral Wool and Gasket) 
• NFPA 285 (With Open Joints and Air Space Behind Panel)
• ASTM E-84 – FSI: 15; SDI: 350
• ASTM E108-11/UL790- Class A)
• ASTM D1929-14
• BS 476 Part 6- (Class 0)
• BS 476 Part 7 – (Class 1)
• ASTM E488 Strength of Anchors in Concrete Elements
• ASTM E108-11/UL790-  (Class A)
• ASTM D1929-14
• BS 476 Part 6- (Class 0)
• BS 476 Part 7 – (Class 1

• ASTM E488 Strength of Anchors in Concrete 
Elements

• ASTM E488 Shear strength T pin embed parallel
• ASTM D5961
• ASTM E1980
• ASTM E228
• ASTM G155
• ICC-ES AC92, Section 4.2
• ICC-ES AC92, Section 4.4
• ICC-ES AC92, Section 4.4
• ICC-ES AC92, Section 4.4
• ASTM B117
• ASTM D2247
• …
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By Production Phase By Raw Material



Construction vs Manufacturing



Construction vs Manufacturing

https://bfi.uchicago.edu/insight/research-summary/the-strange-and-awful-path-of-productivity-in-the-us-construction-sector/



Progress in Construction vs Manufacturing
McKinsey – “Digital America: A Tale of the 
Haves and Have-Mores” 2015









ACMA Guidelines and Recommended Practices for Architectural FRP Products







Digital Product Definition



Digital Product Definition



Typical “Coordinate Dimensions”



Laser Scan Data



Laser Scan Data – best fit to edges



Laser Scan Data – best fit to connections



Measuring Overall Width – average along 
edges?



Measuring Overall Width – Min/Max?



Measuring Overall Width – Sampling?



FIT
- Compatibility with other 

systems, environment
- Meets intended purpose
- Fits customer requirements

FORM
- Appearance
- Shape, size, color, texture
- User interface

FUNCTION
- Performance
- Usability, durability
- Meets codes (safety, fire 

resistance)
- Solves a problem, fills a need





Royal Torpedo Factory
Alexandria, Scotland
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