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Learning Units

This course is registered with AlA, AIBC & IIBEC 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 AlA, AIBC or IIBEC 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.
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Course Description

This course includes a 50-minute presentation with a 10-minute
Q&A portion. The presentation includes the science of polymethyl
methacrylate (PMMA) used in liquid-applied roofing and

waterproofing systems. The discussion includes development
history, system design, the role of the liquid-applied system in a

successful roof assembly and parking deck application.
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Learning Objectives

A review of the development of PMMA for A comparison of key properties of common
roofing and waterproofing applications will liquid-applied systems will provide attendees
give attendees the proper background for with information on options available.
understanding the system’s properties.

Attendees will hear a broad overview of A review of system design for flashing,
circumstances where liquid-applied systems roofing, and waterproofing applications will

offer a practical, efficient option as compared provide attendees with the background to
to traditional sheet materials. make design decisions based on the
specialized requirements of a given project.




Liquid Applied Options

Asphaltic STP
PMMA

Epoxy Urethane
J
Liquid Applied Options

@



Polymethyl Methacrylate (PMMA) Resin

Plexiglass.

Road marking.
Dental cement.
Industrial flooring.

Evaluating Liquid Technologies

Parapro Roof Membrane
(Flexible PMMA)

(Reinforced)
Resin: 2K flexible PMMA

—  Summer and winter grades
available

Catalyst: Organic Peroxide

—  PeroxideExact ratios not
critical

Reinforcement:
— 110 g/m? polyester

Primer: PMMA-based

—  Four primers available for
various substrates

Styrene and Isocyanate-free

2K Polyurethane
(PUR - Reinforced)

Resin:2K Polyurethane reinforced

Catalyst: Organic Peroxide

—  Exact ratios are critical and
require full kit mixtures

Reinforcement:
—~ 165 g/m? polyester

Primer: Epoxy or acrylic based
—  Three primers available for
various substrates

Contains Isocyanate
—  Creates health concerns

Moisture Triggered
Polyurethane (PUR)
(Reinforced)

Resin: 1K moisture cured PU

—  Polyurethane in solvent
based carrier

No Catalyst

—  Humidity from the air
triggers reaction

Reinforcement:

— Randomly oriented glass
fiber mat

Primer: Epoxy or acrylic based

—  Three primers available for
various substrates

Contains Isocyanate
—  Creates health concerns




Evaluating Liquid Technologies

Parapro Roof Membrane
(Flexible PMMA)
(Reinforced)

« Total thickness:
—  2.3mm (90 mils)

+ Water absorption:
- 0.8%

* Interlayer adhesion:
— Excellent

* Reparability:
—  Mechanical damage can be
patch-repaired using the
same resin.

2 Component Polyurethane
(PUR - Reinforced)

+  Thickness:
—  2.0mm (80 mils)

+ Water absorption:
- <1%

* Interlayer adhesion:
— High risk

*  Reparability:
* Repairs difficult due to poor
adhesion

Moisture Triggered
Polyurethane (PUR)
(Reinforced)

Thickness:
—  1.4mm (55 mils)

Water absorption:
—  Not published

Interlayer adhesion:
— High risk

Reparability:
— Repairs difficult due to
poor adhesion

Evaluating Liquid Technologies

Parapro Roof Membrane
(Flexible PMMA)

(Reinforced)
Rain proof at 68°F (20°C):
— 30 minutes
Ready for next coat at
68°F (20°C):
— 45 minutes
Ready for foot traffic at
68°F (20°C):
—  2hours
Temperature range:
—  23°F (-5°C) -
104°F (40°C)
No. of layers in system: 1
—  One resin chemistry
Minimum system completion time at 68°F
(20°C):
— 2 hours
Effects of humidity: low

—  Can be applied in up to 97%
relative humidity

2 Component Polyurethane
(PUR - Reinforced)

Rain proof at 68°F (20°C):
— 30 minutes
Ready for next coat at
68°F (20°C):
— 16-24 hours
Ready for foot traffic at
68°F (20°C):
— 24 hours
Temperature range:
- 41°F (5°C) -
90°F (32°C)
No. of layers in system: 1
—  One resin chemistry
Minimum system completion
time at 68°F (20°C):
— 4 hours
Effects of humidity: medium

—  Can be applied in up to 85%
relative humidity

Moisture Triggered
(PUR)(Reinforced)

Rain proof at 68°F (20°C):
—  Not listed
Ready for next coat at
68°F (20°C):
—  Always overnight
'Ighlflough cure at 68°F (20°C) / 50%

- 5hours
Temperature range:

- 36°F (2°C) -

-  95°F (35°C)
No. of layers in system: 1

—  One resin chemistry

Minimum system completion time at
68°F / 50% R.H.:

—  Overnight plus 5 hours
Effects of humidity: medium

—  High humidity increases
drying times




Polymethyl Methacrylate (PMMA) Resin

Manufacturing
35%

Formulation
50%

Raw Material
Sourcing
15%

Formulation Affects Performance

*Up to 30 components comprising
a given formulation lend to highly
specialized versions of PMMA
resin.

Selection

\

PERFORMANCE

« Monomers.

* Fire retardants.

. Pigments. Combination Processing

» Additives.
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PMMA Resin Formulation

Properties
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- PMMA Flashing Solutions
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Why Liquid Flashing?

Traditional
Flashing
Details

Excluded in guarantees

Maintenance ltems
Common leak source

Customer frustration

PMMA Flashing Solutions

PMMA Resin
Top Coat

AN

Creative solutions
are risky solutions.

Fleece
Reinforcement

PMMA Resin
Base Coat




Catalyzation

All PMMA resins must be catalyzed.

Flashin

PMMA Resin s Fleece
Base Coat Application

[ =

PMMA Resin
Top Coat

Finishing
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PMMA Flashing Solutions

Repair Existing Details

Complex Details

A Failed Sealant Pocket

PMMA Flashing Solutions

After

Before
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PMMA Flashing Solutions

Critical Flashing Areas

Bonds to Difficult Building Materials

Vertical Flashing Solutions
Self Terminating
Tenacious Bond to Substrates
(May require PMMA Primer)

o Modified Membranes
PVC
Concrete
Wood
Kynar
Steel

o GMU Block

- ~,

o We' af/of / o
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PMMA Drain Solutions

CLAMPING RING

PARAPRO 123 FLASHING SYSTEM
(fully adhere to primed/prepared substrates)

(set sheetin SFT Cement 6" around the drain perimeter)

PARAPRO ROOF MEMBRANE

CONCRETE DECK (prime surfaces to receive

CLAMPING RING.

DRAIN BOWL (prepare to receive the Parapro 123 Flashing System)

PARAPRO ROOF MEMBRANE (fully adhere)

PARAPRO 123 FLASHING SYSTEM (fully adhere)

CONCRETE DECK (prepare and prime with Pro Primer T)

Direct to Concrete

PMMA Roofing

TAPERED INSULATION IN DRAIN SUMP
PRO BASE SERIES SHEET (fully adhere to prepared/primed surfaces)(see note #3)
PARAPRO 123 FLASHING SYSTEM (41" X 41", fully adhere)

PARAPRO ROOF MEMBRANE (fully adhere, extend 2" beyond Parapro 123 Flashing)
STRAINER AND CLAMPING RING

EFSTIce

PRO BASE TS SERIES SHEET (torch apply or self-adhere to prepared/primed surfaces)

Pro Base TS series products with PA-1125 or PA-917 LS Primer)

APPROVED COVERBOARD

RIGID INSULATION

Solutions




Design Decisions & @ ..
Project Requirements %o

e . Flame-free Heav
Hygienic Design Application Foot Trgffic

Chemicals / %Ié

Project Schedule Vegetable Oil

Limited Access /

Low Clearance Cold
‘ Temperature

e

Ponding /
Drainage

Complex Geometries

Cool Roof / LEED & Surfaces

PMMA Roof Membranes

Roof
Design
Challenges

Logistics

Harsh Roof Conditions

Chemical Exposure

Existing Conditions
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PMMA Roof Membrane Design
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Resin Top Coat

.....................

Base Ply with Factory Acrylic Dispersion Surfacing

Base Ply with
Factory Acrylic Dispersion Surfacing

_ -

Asphalt, Adhesive, Torch Glass Reinforcement
or Self-Adhesive

Base Ply
Thickness: 2.3mm (91 mils)

Weight: 60 Ib/sq



|
Factory Acrylic Dispersion Surfacing

Factory Acrylic Dispersion Surfacing

Acrylic dispersion surface @nhances bond strength.

18 o
16 Base ply with acrylic dispersion /
surface
b /'\/
12
(=
s 10 /
2 8 / /
Sand SUM
6
4 l./"
2 /
0 T T | T T
0 day 1day 3 day 5 day 7 day 14 day

1 set: 3 peel samples tested for each data point on chart. Tests performed at 23°C.
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Factory Acrylic Dispersion Surfacing

T
(Bs:\srzil:;lerface) 190°F
Base Ply with Acrylic Dispersion Surfacing 155°F
Differential 35°F

Reduces heat gain due to thermal loading.

Hybrid Roof Membrane

PMMA Roof Membrane Resin 11Og/m2 proprietary
PET fabric
PMMA Roof Membrane
Thickness: 2.4mm (94 mils)
Weight: 70 Ib/sq {

Base Ply

Thickness: 2.3mm (91 mils) SBS
Weight: 60 Ib/sq

Asphalt, Adhesive, Torch Base ply with factory Glass
or Self-Adhesive acrylic dispersion Reinforcement
surfacing



Why Use a Base Ply with Liquid Roofing?

Stripping in Joints
Vs
SBS Base Ply

$$ =

Primer cost Multi-ply
could exceed reliability of
SBS Ply Cost SBS & PMMA

S
PMMA Roof Membrane Installation

Base Coat
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PMMA Roof Membrane Installation

Top Coat
.|

Cold Weather
Application

* Year Round Application
* Cleanability
* Service Life

* PMMA Waterproofing
Membrane & Flashing




Critical Facility

* PMMA Roof Membrane

* PMMA Skid Resistant
Walk Paths

* No Interruption of
Service

 Heavily Trafficked




Vegetated
Waterproofing

Monolithic PMMA
Waterproofing
Membrane & Flashing

Puncture Resistance
No Slope Limitations

Impervious to Water
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Vegetated PMMA Roofing & Flashing Applications

Parapro 123
" Flashing Membrane*
Paragreen
- Pre-Grown
Vegetated Mat

-

Flashing Membrane* = Flashirl::;‘lﬁgmhrane'

Paragrow Soil > Paragrow Soil
Growing Medium Growing Medium

i . 3 Paradrain Extensive
Paradrain Extensive 3 & i
Drainage Mat / Drainage Mat

Paragrow Soil
Growing Medium

Paradrain Intensive
Drainage Mat

Parapro Roof
g b Membrane
ﬁ'ﬁ.’i{& 'I‘Xgol Parapro Roof Membrane S i " Pro Primer

Pro Primer Pro Primer

Intensive




Vegetated PMMA Roofing & Flashing Applications

Benefits

e Single-source for
membrane and
flashing.

e Reduces risk of
lapping issues.

- Waterproofing for Traffic Decks




Liquid-Applied Waterproofing for Traffic Decks

 Balconies

* Amenity Decks

* Walkways

* Parking Garages

Supposing is good, but finding out is better.
- Mark Twain
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Existing Substrates

Know Your
Situation

Current Coating Failure?
Exposure Concerns?
Environmental Issue?

History?

Existing Substrate Core Evaluation



Proper Preparation: Concrete Surface Profile (CSP)

Shot Blasting Scarifying Shot Blasting Scarifying
Grinding Light Light Medium Medium
SP2 SP3 SP4 SP5 SP6

Crack Prep & Treatment

Static Crack
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Priming

Types of Primers

« PMMA based
» Epoxy based

Design Decisions & Project Requirements

Occupied Space Cracking Cantilever Balcony
Conditioned Space New Construction & Intermediate Parking Deck
Critical Facility Mitigating Risk of Future Amenity Space
Cracking Aesthetics Only

Skid Resistance Only



Waterproofing vs Surface Protection

EXTERNAL
DECKS & RAMPS

PMMA Unreinforced
PMMA Surface Protection

INTERNAL
DECKS & RAMPS

PMMA Unreinforced
PMMA Surface Protection

DECKS & RAMPS
ABOVE OCCUPIED
SPACE

PMMA Reinforced:
Fleece or Grid

DECK COATINGS

PMMA Surface Protection

PMMA Concrete Protection

Color Resin & Aggregate

Primer

Substrate

Vehicular and pedestrian application options.




PMMA Concrete Protection with Grid Reinforcement

Terapro 250

Primer.

Grid Reinforcement

Garage - Oregon

« PMMA Surface Protection

» Winter time application
need

e Fast Turnaround




Design Criteria Reinforcement Surfacing Finish

Waterproofing

Solid Color
Finish &
Markings

Wearing
Layer with
Non-Critical Quartz
Facility Fleece
or Grid
Reinforced

Crack
Occupied

Mitigation

Solid Color
Finish &
Markings

Smooth or
Quartz

Occupied System Selection

Non-Critical

Facility Fleece
or Grid
Reinforced

Pedestrian

Texture
Beads

Design
Options

Crack
Mitigation

Unoccupied

PMMA Waterproofing Unreinforced

Pro Color Finish

Vehicular and pedestrian applications.
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PMMA Waterproofing with Fleece Reinforcement

Pro Color Finish

Pro Primer T

Concrete Substrate

Vehicular and pedestrian applications

PMMA Waterproofing with Grid Reinforcement

Color Finish

Vehicular and pedestrian applications.




Surfacing Options - Texture Beads
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Surfacing Options - Accent Chips

PRCAR

Seattle Space Needle

* Observation Deck Over
Occupied Space

» Contaminated Asphalt
From Cores

* New Addition Concrete

* Contained Crystalline
Materials

+ NightTime Application
 Fast Turnaround

» Weather Conditions
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Wate rp I'OOfi Nn g Application Crack Preparation Surfacing Finish
VS.
Protection

Solid Color
Finish &
Markings

Strip in Joints
& Cracks

Occupied
Strip in Joints Texture Patterned
& Cracks Beads Design

System Selection

Grid
Reinforcement

Bt Quartz & Color in One
Step

Strip in Joints
& Cracks

Unoccupied Vehicular

Pedestrian

|I|'[|

Staten Island Ferry 4 il | |
LelL

T
I * H I|.-..-
» Decks & Ramps. . B "'l"'i-
» Concrete Deck Issues. l

» Mitigated with Aggressive C T — B 4 ;
Shotblast. .

» Extremely High Traffic
Area.

» Difficult Logistics.

* Fast Turnaround.




Vancouver Lawn \ 'I///'/;’Zf% :
Bowling & ' )
Tennis Club

Pub Deck
Low flashing heights

Pleasing Aesthetics
Critical

Durability Factor

Fast Turnaround.




Whistler Village
Stairs

 High Foot Traffic

* Durability to Ski Boots
and Equipment in
transport

* Slip Resistant
» Metal Nosing

* Chemical Resistance
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Understand your project.

Know your options.

Thank you! PMMA Technology

The learning portion of the presentation
has concluded



