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10 Things UHPC Facades Can Do
That Conventional Precast
Cannot

Really?

Webinar will start at noon
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Easier to just pitch product.

hat?

Nobody comes and asks — “l am
considering precast and want to
compare it to ventilated rainscreen
walls.” Nobody in 20 years. Why?

"...who at the worst, if he fails, at
least fails while daring greatly, so
that his place shall never be with
those cold and timid souls who
neither know victory nor defeat.”
FDR



Presenter Notes
Presentation Notes
Bums in seats
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Petra Cast — Mahmoud Al Fayez Facade Systems Inc — Blair Davies P.Eng.
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Learning Objectives

* Get people thinking. Explore Convergence v Disruption

* Explore why these two technologies are in the same conversation.
* Explain history and how we got here.

 Position precast from an outsider’s point of view.

* Explore the 10 Things UHPC Facades Can Do That Conventional Precast
Cannot.

 What is the up and comer v. insulated precast concrete panels.
* The nitty gritty on how UHPC is made.
e Case studies.
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Modern GWP

Colour consistency by design

Mold creativity

Ventilated rainscreen

Self healing — resistance to cracking
Water resistance <10mm

Bespoke by design

Retrofit [brand, fix, improve]
Economics by Mold replication

Attachment freedom
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Mold creativity
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Concrete Reimagined

=T = En e L =

Source:

Renouveau La Fontaine (RLF)
Groups: Eurovia Infra,
Pomerleau inc. and Dodin
Campenon Bernard SAS



Presenter Notes
Presentation Notes
This image is a strong example of why we say “Concrete Reimagined.”
At first glance, this may look like conventional concrete work, but UHPC allows us to think differently about concrete. It can be thinner, lighter, more precise, and more durable than traditional concrete facade materials.
Here, the material is being used at infrastructure scale, but with architectural expectations. That combination is where UHPC becomes powerful: performance from infrastructure, refined for buildings.


S PETRA

FACADE SYSTEMS |NC ARCHITECTURAL MOLDED COMPOSITES




=S

~“FACADE SYSTEMSINC:




v

i

CADE SYSTEMS INC,

A

-

}
3



CPCI. 2011

- Source:

 Architect: D’Ambrosio Architectu

Precaster Lafarge.










Clear Lines & Controlled Details

S T—— R —

FSi

FACADE SYSTEMS INC.



Presenter Notes
Presentation Notes
This slide focuses on detail.
UHPC allows for clean profiles, sharp edges, controlled reveals, and carefully formed textures. The close-up image helps show the surface quality, while the shaped piece shows how the material can be formed with precision.
For facade work, the small details matter. Edges, corners, texture, and finish consistency all affect the final architectural appearance.




Presenter Notes
Presentation Notes
The water test helps explain how sealers can change the way the surface interacts with water and staining agents. Hydrophobic protection helps repel water, while oleophobic protection is intended to help resist oils and similar contaminants.
For architectural UHPC, this is important because the finish has to perform after installation, not just look good in the shop.
Sealer selection should always be project-specific and coordinated with the required finish, exposure conditions, and maintenance expectations.
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Convergence

Disruption
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History
of UHPC

History of Precast
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The History of Precast Concrete

Romans

~100 AD
Colosseum, aqueducts

~1,400 YEARS FORGOTTEN

100BC 500 1200 1905

Rome fell 476 AD - Brodie reinvents it 1905

Brodie

1905 - Liverpool
Precast panel +
soccer net inventor

USSR

1950s
Khrushchev's housir

Panelki / Plgttenbautc..

PCI

1954
Precast Concrete
Institute founded

Kevin Stelzer, architect (30 years): "Architects are infatuated with concrete. Maybe there's a bit of Roman in all of us."

Habitat
67

1967 - Njontreal
Precagt goes
architéctural

1967

2000

Facades

1990s—2000s
Precast retrained as
facade cladding
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THE ORIGIN THE GAP THE REINVENTION

~100 BC—-476 AD 476 AD — 1905 1905 - Liverpool

Romans invented it 1,400 years of silence Brodie — precast & the soccer net

Volcanic ash + lime poured into reusable wooden forms. The Portland cement was patented in 1824. Precast still didn't return for Liverpool city engineer John Alexander Brodie built the first

Colosseum. The Pantheon. The aqueducts. Then Rome collapsed — another 80 years. The knowledge had to be reinvented almost from prefabricated panel housing in 1905. He also invented the football

and the knowledge vanished with it. scratch. That's not a gap — that's an erasure. goal net in 1889 — and said the net was the invention he was most
proud of.

THE INDUSTRIALIZATION THE REDEMPTION THE PIVOT

1950s - Soviet Union 1954 & 1967 - North America 1990s — Present

Britain ignored it. The Soviets ran with it. Rock & Roll, the PCI, and Habitat 67 The facade use was almost an afterthought
Khrushchev's answer to an overcrowding crisis: Panelki in Russia, PCl founded 1954 — the same year as rock and roll. Then Moshe Precast was a structural workhorse — bridges, housing frames,
Plattenbauten in East Germany. Speed, repetition, zero aesthetics. Safdie's Habitat 67 redeemed precast architecturally at the parking. Only recently did it become architectural cladding

The most prolific use of precast in history was explicitly anti- Montreal Expo. He called it explicitly anti-brutalist — a rejection of mimicking limestone or granite. It was never born for the facade.

architectural. what precast had become. UHPC was.
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PRECAST CONCRETE UHPC

DESIGN

Colour

Texture

Form liners & 3D

Comparable to

TECHNOLOGY
Reinforcement
Plant size

Weight (kg/m?)
GWP A1-A3 panel
GWP structure

Attachments

CONSTRUCTION

Offsite fab

Crane
Geographic limits
Best building

Retrofit/reclad

Dozens — focus on stains
Wide choice, complexity in handling
Yes

Brick

Steel or composite rebar

Large plant required

190-480

60-100 kg CO,e/m?

High — heavy panels need more

Large, structural

Yes

Tower crane

Yes — weight & shipping costs
Condo & commercial

Weight often prevents it

UHPC advantage Comparable

Hundreds — integral, stained, sealed
Smooth to rough, easy to achieve
Yes

Terra cotta

Steel fibres — no rebar required
Small plants viable

~10 (approx. 1/20th the mass)
25-35 kg CO,e/m?

Negligible added load

Variable — lightweight, $1-$100

Yes — available for both

Spider crane — no union rules

None — light enough to ship anywhere
No limits, including retrofit

Purpose-built for it

GWP figures are A1-A3 cradle-to-gate per m? of cladding panel. Full lifecycle comparison favours UHPC further. Sources: PCl industry EPD; TAKTL EPD (ASTM 2021

*shouldn’t have done this
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Developed for infrastructure — Excellent for Facade

‘LAFAIIGE Largest global cement producer

. dLICfa| 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.

« Exactly the.attributes needed for facades.

« Petracastis particularly suited for manufacturing of UHPC
panels, as recognized by Lafarge.

Let’s learn why



http://www.petracast.com/
http://www.petracast.com/
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Water absorption and extreme environment testing

US Army Corp of Engineers

» Chloride profiles revealed penetration to a depth of only
+/- 10 mm.

» Electrochemical corrosion of steel fibres™ effects at a

cover depth of only 25 mm following 20 years.

No concrete failure.

"\ Comprehensive
and extended

Treat Island, Maine. Extreme Climate

dUCtaI *PVA fibres, non corrosive typically usiﬁ:jiﬁ‘:ﬁacag,e
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UHPC Connection

Interlaced Reinforcement /’L'Hf‘(' Connection
} Al

Deck-Level efabricated
/{L.'il PC Connection Superstructure Element
L J

e 2 i

Precast, Prestressed
Decked Girder Element

85

¢) Connections Between Adjacent
Box Beams

b) Connections Between Modular

a) Connection Between Adjacent Decked Girders Superstructure Elements

Jeck-Level
UHPC Connection

Deck-Girder
UHPC Connection

Precast Bridge

Dowel Bars
Deck Elements : 2

Extending from Cap

llllllllll

d) Connections Between Girders
and Precast Decks

Oin
0.5" Dia,
10 in 2 yrand

g) Precast, Prestressed Piles

Existing
Reinforcing Bars Opumized with
UHPC
f) Optimized Precast, Prestressed

Bulb-T Girders

Conventional Concrete

¢) Prefabricated Substructure Connections

h) Optimized Precast, Prestressed Decked Pi-Girders

Concrete Deck

-------

k) Structural Strengthening
Column / Pile Elements

Headed Stud

Existing Steel Girder

UHPYY T
i) Structural Strengthening of Deteriorated Steel Girders

j) Structural Bridge Deck Overlays

Mix on-site solution for High Performance Concrete

ductal

Precast, Prestressed Box Beam

Accelerated and more durable
Construction

Connect Precast Concrete, Steel or Wood
Elements with UHPC with simplified
connections.

UHPC joints are much simpler. Smaller
joints, reduced rebar congestion, easier to
install panels, no post- tension required.

Improved long-term performance.
Higher quality precast elements increase

durability, and UHPC joints will last longer
still, with little future maintenance.

MEMBER OF

y Jo—

28
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Purpose of process

produce high-quality panels
consistent strength, color, finish, and dimensional accuracy
Panels to meet the approved shop drawings

long-term performance requirements.
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PeTRA

Services

the Petra advantage

A Collaborative
Design Process

Work with an
experienced Team
of Project Manager,
Designer, and
Craftsperson

Process flow diagram
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with industry
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Integrated design and Automation
For creating of actual scale mold
*CAD-CAM-CATIA integration for Production

Pe'TRA

ARCHITECTURAL MOLDED COMPOSITES
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Presenter Notes
Presentation Notes
For the C-shaped UHPC pier, the miter cut is prepared directly within the mold. The required miter angle is predetermined based on the shop drawings and whether the condition is an inside corner or outside corner.
A small CNC-cut separator, typically around 8 inches, is fabricated with a 45-degree angle. This separator is then placed inside the mold at the required location to create the 45-degree miter shape during casting. This is a simple but accurate method to achieve clean and consistent mitered corners in the UHPC pier.
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Presenter Notes
Presentation Notes
Mold Preparation :
Petra Design uses a 12 ft × 6 ft casting table, giving a maximum casting area of 72 sq. ft. Panels are efficiently nested on the table to maximize usable casting space and reduce waste.
One mold dimension usually remains fixed, while the other is adjusted using separator pieces matching the panel thickness. A 6 ft universal jig is then placed across the shorter table direction to accurately locate cast-in inserts using custom metal insert locators made for each project.
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Presenter Notes
Presentation Notes
two similar-sized panels are strategically placed next to each other so the same insert line can be controlled with one jig. This reduces the number of jigs required while maintaining accurate insert placement.
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Unique — double| slides to explain thi


Presenter Notes
Presentation Notes
This image shows the pouring tray specially designed for molds with very limited pouring access. Because the mold has only a small slit opening, the tray helps collect and guide an extra cubic feet of UHPC material so it can flow smoothly into the mold.
This setup allows the material to pass through the narrow opening and fill the complex mold shape accurately and quickly. The tray is also easy to clean and has been developed as a common reusable solution for all C-shaped piers.




Presenter Notes
Presentation Notes
UHPC Mix Preparation: 
UHPC mixes are prepared using the approved sample recipe, and each mix is assigned a unique mix code for production control. Every new batch follows the same recipe to maintain consistent strength, quality, and color across all panels.
For quality control, test cylinders are filled from each batch using the same UHPC mix. These samples are used for required testing, including compressive strength testing, to confirm that the mix meets the project requirements.
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What do we do?
Petra Design checks each UHPC panel during production, including mold setup, insert
locations, mix consistency, casting, curing, surface finish, dimensions, and attachment
points.
Why do we do it?
To make sure every panel matches the approved shop drawings, project specifications,
quality standards, and installation requirements.
How do we know it is right?
We verify the work against approved drawings, mix codes, dimensional checks, visual
inspection, test cylinders, and QC records.
What does Petra do for attachment QC?
Petra checks all cast-in inserts, anchors, and lifting points before pouring and again
after demolding to confirm they are correctly located, properly embedded, clean,
accessible, and ready for installation.






Presenter Notes
Presentation Notes
Curing & Demolding:
After pouring is completed, the casting table is lifted by forklift or crane and stacked in the curing room. The curing room is temperature-controlled to support proper curing.
Panels remain on the table for approximately 24 hours before demolding. After demolding, panels are placed vertically/leaned on an A-frame or wall support to reduce the risk of bowing and continue curing for approximately two weeks before further handling or shipping.
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Presenter Notes
Presentation Notes
Curing & Demolding:
After pouring is completed, the casting table is lifted by forklift or crane and stacked in the curing room. The curing room is temperature-controlled to support proper curing.
Panels remain on the table for approximately 24 hours before demolding. After demolding, panels are placed vertically/leaned on an A-frame or wall support to reduce the risk of bowing and continue curing for approximately two weeks before further handling or shipping.
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Presenter Notes
Presentation Notes
This slide shows the range of what Petra and FSI can support.
UHPC can begin as something very simple: a flat panel, a cladding element, or a clean architectural surface. But from there, it can move into more complex work: ribbed surfaces, curved forms, textured panels, furniture, benches, facade features, and highly customized shapes.
This range is important because architects do not always start with complexity. Sometimes the project only needs a clean, durable panel. Other times, the design intent requires something conventional precast cannot easily achieve.





Pattern+Rhythm



Presenter Notes
Presentation Notes
This slide is about repetition.
A ribbed or fluted UHPC surface can create shadow, depth, and rhythm across the facade. Even with a single material and a single color, the surface can feel active because of the way light interacts with the geometry.
This type of detail is difficult to achieve consistently unless the mold, mix, casting, and finishing process are well controlled.
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Presenter Notes
Presentation Notes
Both examples use vertical rhythm, but they create different visual effects. One is cleaner and more linear, while the other has more texture and surface movement.
This is a good example of how UHPC can create depth without requiring heavy wall construction. The form itself creates the architectural character.
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Presenter Notes
Presentation Notes
This slide shows the range of what Petra and FSI can support.
UHPC can begin as something very simple: a flat panel, a cladding element, or a clean architectural surface. But from there, it can move into more complex work: ribbed surfaces, curved forms, textured panels, furniture, benches, facade features, and highly customized shapes.
This range is important because architects do not always start with complexity. Sometimes the project only needs a clean, durable panel. Other times, the design intent requires something conventional precast cannot easily achieve.
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Presenter Notes
Presentation Notes
On the left, we see panel layout and design intent. In the centre, we see connection development and engineering logic. On the right and bottom, we see actual attachment components and embedded hardware.
This is where the project becomes buildable. Every panel needs to be designed not only for appearance but also for lifting, handling, attachment, tolerances, and long-term performance.
The key message is that design, engineering, and fabrication must work together from the beginning.





Presenter Notes
Presentation Notes
This slide shows production becoming real.
The panels are now fabricated and standing in the shop. At this stage, we can review size, finish, alignment, joints, and overall appearance before the material reaches the site.
This step is important because factory control gives the team a chance to verify the work before installation. It reduces surprises on site and helps protect the final architectural quality.




Presenter Notes
Presentation Notes
On the left, we see panel layout and design intent. In the centre, we see connection development and engineering logic. On the right and bottom, we see actual attachment components and embedded hardware.
This is where the project becomes buildable. Every panel needs to be designed not only for appearance but also for lifting, handling, attachment, tolerances, and long-term performance.
The key message is that design, engineering, and fabrication must work together from the beginning.
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Presenter Notes
Presentation Notes
On the left, we see panel layout and design intent. In the centre, we see connection development and engineering logic. On the right and bottom, we see actual attachment components and embedded hardware.
This is where the project becomes buildable. Every panel needs to be designed not only for appearance but also for lifting, handling, attachment, tolerances, and long-term performance.
The key message is that design, engineering, and fabrication must work together from the beginning.
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Convergence

Thermal performance

Prefab
Aesthetic
Concrete
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Waha Hospital and LTC

* Mosinee Ontario

e Unitiwall prefab walls with metal
panel and UHPC bases.

* Replaced terra cotta
e Kasian Architects

* Manufacturing currently,
Construction 2026/7
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444 Logan

* Deep Energy Tower Renewal

* Triumph Primefab walls clad in
terra cotta UHPC.

* Banding vertically and
horizontally.

e ERA Architects
* Construction 2026
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Presenter Notes
Presentation Notes
Here we see the result after installation.
The important point is the consistency of the texture across multiple panels. With UHPC, we can repeat a pattern while keeping the visual surface controlled and intentional.
For architects, this opens up possibilities for rhythm, shadow, texture, and facade identity — without relying only on colour or flat surface treatments.


FACADE SYSTEMS INC.


Presenter Notes
Presentation Notes
This slide highlights UHPC as a feature element.
Here, UHPC is not just being used as flat wall cladding. It is used to create a vertical architectural accent, adding depth and presence to the facade.
This is one of the strengths of UHPC: it can work as a panel system, but it can also become columns, returns, fins, surrounds, or custom facade features.
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building materials
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Presenter Notes
Presentation Notes
The facade works with wood tones, glass, and a waterfront setting. This shows that UHPC does not always need to look heavy or industrial. It can support warm, refined, and context-sensitive designs.
The important point here is versatility. UHPC can be adapted to different architectural languages.
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Disruption or Convergence —
who is going to do this

Panel Mfg: Precasters or specialists
Integration: Curtain wall or Precaster
Installation: Div 03 or 07
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Learning Objectives

* Get people thinking. Explore Convergence v Disruption.

* Explore why these two technologies are in the same conversation.
* Explain history and how we got here.

 Position precast from an outsider’s point of view.

* Explore the 10 Things UHPC Facades Can Do That Conventional Precast
Cannot.

 What is the up and comer v. insulated precast concrete panels.
* The nitty gritty on how UHPC is made.
e Case studies.
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