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Design Creativity in Glass Fibre Reinforced Concrete and Ultra High Performance Concrete
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Petra Cast т Mahmoud Al Fayez
25 years in architectural 
composites
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Objective: Demystify GFRC and UHPC; Provide Design Toolbox.  01
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Two project Examples      02
Make it real right from the beginning.

Design process starts with collaboration    03
We manufacture directly from your design model. Collaboration is key.

GFRC process and Construction     04
Glass Fibre Reinforced Concrete is spraying a mold. Custom assembly.

UHPC process and Construction     05
UHPC is poured on tables, finishes, form liners. Custom or standard assembly.

Did we meet your expectations      06
Any other Q&A
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Petra Systems т 
25 years in architectural composites

Texture options include form liners, washes, staining, 
sandblasting, and aggregates. Unlimited colors.

Ductal flat panel cladding 
with customizable surface, 
Reinforced with fibers.

3-5x compressive

very low water absorption

Excellent substitute for flat 
panel GFRC and FRC.

100+ Year lifecycle

3-D Custom product 
using standard cement 
and glass fibers.

Integrated steel 
structure. 

Shape and Precision.

UHPC Flat GFRCGFRC
Proprietary but well 
known cladding.

GFRC capacity without 
the 3-D shapes.

Fixed surface finishes, 
sizes and colors.

Precast
Cost efficient for large 
flat walls.

Brick and surface 
shapes. Limited 3-D.

Heavy; weight and GWP.

Limited high- 
performance solution.
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Your design

GFRC: Shaped?

Form Ą Molds Ą 
Finishes Ą $

UHPC: Flat?

Tables and surface 
finishes* Ą$ 

1ST Question
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ELLIE TOWER
CONDO
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Ellie Condo, North York т Glass Fibre Reinforced Concrete
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Pre-Engineered 
Connection System 
for UHPC Flat Panels

Ministry of Transit 
Quebec

Å Industrial example

Å Focus climatic 
resilience, not 
aesthetic finishes 
and shapes.
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Fundamentally a design business
Collaboration is key
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DESIGN

Molds

SPRAYING

REFINING

Construction

Frame & 
Attachment

YOU

YOU

Glass Fibre Reinforced Concrete т from design to manufacturing to system: WE OWN IT. 1
1
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Glass Fibre Reinforced Concrete 1
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Glass Fibre Reinforced Concrete 1
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Glass Fibre Reinforced Concrete 1
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Construction; modular 
panels installed quickly and 
precisely

Full size shots in appendices
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From Infrastructure to UHPC Facade

Source www.ductal.com/envelope 17
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DESIGN

Tables

POURING and 
CURING

Construction

Attachment

YOU

YOU
Ultra High Performance Concrete т from design to manufacturing to system: WE OWN IT. 1
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Ductile
Å 100 year lifecycle expected minimum
Å Uniformly reinforced with PVA or Steel fibres.
Å 128MPa compressive strength т 3-5x other cement-

based products.
Å ExcellentEnergyAbsorptionandTensile Strength
Å Extremely low water absorption (%) and depth of 

infiltration (<10mm)

DUCTAL | Fundamental Characteristics
19

Microscopic view

Bending strength test
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Formliner , to Pour, to Panel
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Pattern, to form liner to UHPC panel
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UHPC industry standard v Proprietary flat GFRC
night and day, similar pricing.

Texture options include form liners, washes, staining, 
sandblasting, and aggregates. Unlimited colors.

Flat GFRC
Proprietary but well 
known cladding.

GFRC capacity without 
the 3-D shapes.

High water absorption.

Fixed surface finishes, 
sizes and colors.

Fixed sizes.

Fibre Cement

Cost leader, very popular.

Different technology

Very weak comparatively

High water absorption

Fixed panel sizes, colours. Flat 
textures.

Ductal flat panel cladding 
with customizable surface 
and shape.
 
Reinforced with fibers.

Industry Standard with 
custom sizes.

3-5x compressive

very low water absorption

100+ Year lifecycle

UHPC

2
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Exposed Fasteners Concealed 
Fasteners with 
embedded 
anchors (no Keil)

Kerf System т 
concealed 
system

Unitized System

UHPC is cladding т attachments are similar

http://www.petracast.com/
https://facadesystemsinc.com/petra-gfrc-and-uhpc
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Project List т built, won, specified, under construction, 
targets.

GFRC
ÅSpecified Ontario Line т pedestrian tunnels
ÅEllie Condo.
ÅTurning Stone Casino
ÅLondon Casino
ÅOld Kingston Mosque
ÅBrowns bay Canteen 
ÅBelmont House 
ÅYonge and Birch
Å120 Sherbourne
ÅPortage Place Redevelopment
ÅMDH Calgary

UHPC
ÅMinistry of Transport Quebec
ÅWaha Hospital
ÅWaha LTC
ÅLead Car Honda, NJ
Å444 Logan TCH
Å300 Dufferin
ÅAny other UHPC

ÅWNYCC

ÅAny GFRC flat panel
ÅSir Robert Peel
ÅVancouver Aquatic
ÅOttawa Innovation Ctr
ÅSquare One YMCA

http://www.petracast.com/
https://facadesystemsinc.com/petra-gfrc-and-uhpc
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Two project Examples      02
Make it real right from the beginning.

Design process starts with collaboration    03
We manufacture directly from your design model. Collaboration is key.

GFRC process and Construction     04
Glass Fibre Reinforced Concrete is spraying a mold. Custom assembly.

UHPC process and Construction     05
UHPC is poured on tables, finishes, form liners. Custom or standard assembly.

Did we meet your expectations      06
Any other Q&A
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What does local manufacturing mean.

Å Tight design collaboration, in your office, experimentation, prototyping, 
colour matching, small and full size mockups .

Å Construction process
Å 6-8 week delivery after shop drawing approval. We feed the site .
Å Week to get a new panel.
Å Visit anytime.
Å Site services like measurement.
Å Imagine
Å A truck with an A-Frame of panels shows up with minimal packaging, ready 

to be hoisted into the location of the building.
Å $10-15k a shipment, pay as you go т essential cashflow keeps costs down. 

Alternative is $100k+ for containers.
Å Panels made to suit so waste minimal.

http://www.petracast.com/
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Thank you

Bring us in at the idea stage
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Higher res- No!

Appendices

2
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We value architecture in exploration, design, and construction with the leading firms.

Spot open J
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We are growing our firm with the leaders in facade 
construction, both traditional and prefabrication
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GFRC System to Construction
Ellie Condo
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Panel assembly in shop т 
note weight

Full size shots in appendices
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System accommodated 
varying slab edge placement
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View of corner from above

http://www.petracast.com/
https://facadesystemsinc.com/petra-gfrc-and-uhpc


Petra Cast IncPetra Cast Inc Façade Systems Inc.Façade Systems Inc.

Attachment detail before 
weather proofing system.
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UHPC Panel, formliner, pour with 
inbeded attachments, finished product

Waha Hospital with 
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Formliner
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Pour and inset fastening points
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GFRC Beam supported by an internal HSS (Hollow 
Structural Section) subframe.

HSS frame is connected to an I-Beam that is anchored to 
the existing structure.

L-Angle supports welded to the GFRC subframe provide 
additional bracing and support.

Use of thermal breakers to minimize thermal bridging at 
connection points.

Bolted connections used for securing HSS frame to steel 
support for ease of assembly.

GFRC Columns vertically align and interface with 
horizontal GFRC Beams.

PETRA DESIGN INC.

T- Shape Beam Revised.mp4

Architect Vision

4
0
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GFRC Beam supported by an internal HSS (Hollow 
Structural Section) subframe.

HSS frame is connected to an I-Beam that is anchored to 
the existing structure.

L-Angle supports welded to the GFRC subframe provide 
additional bracing and support.

Use of thermal breakers to minimize thermal bridging at 
connection points.

Bolted connections used for securing HSS frame to steel 
support for ease of assembly.

GFRC Columns vertically align and interface with 
horizontal GFRC Beams.

PETRA DESIGN INC.

Connection design is KSF ς 
we own it.

4
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GFRC Beam supported by an internal HSS (Hollow 
Structural Section) subframe.

HSS frame is connected to an I-Beam that is anchored to 
the existing structure.

L-Angle supports welded to the GFRC subframe provide 
additional bracing and support.

Use of thermal breakers to minimize thermal bridging at 
connection points.

Bolted connections used for securing HSS frame to steel 
support for ease of assembly.

GFRC Columns vertically align and interface with 
horizontal GFRC Beams.

PETRA DESIGN INC.

4
2From Slab Edge out, including 

slab casted element
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3/4" thick GFRC panels used for exterior punch window 
cladding.

Panels are supported by a 2"x2" HSS back frame.

Flex anchors connect GFRC panels to the HSS subframe.

Designer metal clips are used to attach vertical GFRC fins.

GFRC stiffeners provide additional rigidity.

Thermal breakers included to reduce thermal bridging at 
connections.

Installed in between mullions (by others) and aligned with 
punch window openings.

PETRA DESIGN INC.

Curtain wall 
design with 
GFRC PUNCH 

WINDOW DETAIL

4
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Mosque т Scarborough
Retrofit, walls, dome and column covers
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More on UHPC т global projects

Louis Vuitton Fondation, France

École Spéciale des Travaux 

Publics Cachan, France

GasholdersKingôsCross, U.K.

Kenitra High 

Speed Train 

Station, 

Morocco

Al Nahr, 

Zeena 

Tower, 

Beirut

Chinese Cultural Center 

Belgrade

Platform Basket 

Poviglio
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Developed for infrastructure ï Excellent for Facade

Å                    

Å developed for infrastructure; bridges, tunnels, ocean barriers. 
Behaviours of strength / weight and volume of material, 
extremely low water absorption, flexibility in manufacturing 
forms and shapes and high design freedom.

Å Exactly the attributes needed for facades.

Å Petracast is particularly suited for manufacturing of UHPC 
panels, as recognized by Lafarge.

xĲƣќƚШũĲċƖŰШƽőǃ

Largest global cement producer

.

Petra UHPC
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