Comparative Technical Matrix:

Solid Surface vs. UHPC vs. Porcelain Facade Cladding
By MaryFass (Manufacturing in Turkey)
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Detailed Engineering & Architectural Breakdown

1. Formability, Geometry, and Design Freedom

Solid Surface:

Unmatched capability for organic, fluid architectural forms. Panels heat-bent at 160°C-180°C
achieve tight-radius double curvatures. Seamless shop-bonding enables massive, monolithic-
appearing curved facades without visible expansion breaks across large spans.

UHPC:

Best suited for high-relief 3D textures, geometric fluting, micro-perforations, and heavy
architectural patterns. Because it is cast into molds, complex custom surface textures are
repeatable across large production runs, though panel thickness remains greater than solid
surface or porcelain.

Porcelain:
Strictly limited to planar (flat) facade surfaces. While vector-cutting and factory miter-grouting
allow sharp box-corner elements, it cannot be molded or thermoformed into fluid curves.



2. Structural Dynamics & Subframe Engineering

e Thermal Movement:
Solid surface exhibits high thermal expansion. Subframe design must incorporate dynamic sliding
brackets and elongated fixing slots to accommodate up to 3-4 mm of movement per meter under
extreme temperature swings. Porcelain and UHPC exhibit significantly lower CTE, reducing
dynamic expansion stress on aluminum subframes.

e Structural Dead Load:
Porcelain (6 mm mesh-backed at ~15 kg/m?) significantly reduces structural load on multi-story
curtain walls, lowering subframe mass and engineering costs. UHPC is the heaviest (45-125
kg/m?), requiring robust structural connections, secondary steel, and dedicated site lifting
equipment during installation.

3. Fire Code Compliance & Safety Standards

e High-Rise Restrictions (Class Al vs. Class B):
UHPC and unbacked Porcelain achieve EN 13501-1 Class A1, making them universally compliant
for high-rise buildings exceeding local height restrictions (e.g., cladding above 18m or 24m
depending on regional fire codes).

e Solid Surface Performance:
Formulated with high ATH concentrations, solid surface achieves Class B-s1, d0. While fully
compliant for low-to-mid-rise commercial facades, rainscreen applications on ultra-high-rise
projects often require localized engineering waivers or full-scale mock-up testing (e.g., NFPA 285
or BS 8414).

4. Durability, Maintenance, and Life-Cycle Performance

o Impact Resistance:
UHPC provides superior impact and ballistic resistance due to internal matrix fiber reinforcement,
making it ideal for high-traffic ground-floor podiums. Porcelain has exceptional scratch and
chemical resistance, but its edges are vulnerable to chipping under direct point impact. Solid
surface has high impact energy absorption; any physical damage or graffiti can be sanded and
refinished in situ to original condition.

e Stain & Weather Resistance:
Porcelain leads in stain and chemical resistance, completely impervious to pollution, acid rain,
and graffiti removal solvents. Solid surface and UHPC (when properly sealed) maintain excellent
stain performance, though dark solid surface shades require UV-stable grade resins for long-term
exterior exposure.



Primary Selection Criteria Guide

e Specify Solid Surface when: The design demands continuous parametric curves, organic fluid

geometries, completely monolithic seamless surfaces, or concealed panel repairability.

e Specify UHPC when: The fagade requires deep 3D structural reliefs, fluted/sculpted concrete

textures, Class Al non-combustibility, extreme durability at street-level podiums, or raw

stone/concrete aesthetics.

e Specify Architectural Porcelain when: The project prioritizes large flat panel coverage, minimal

dead load weight, cost efficiency per square meter, Class A1/A2 non-combustible compliance for

tall buildings, and absolute UV color stability.

Engineering &
Architectural
Parameter

Material
Composition

Standard Fagade
Thickness

Dead Load /
System Weight

Max Panel Sizes

Fire Reaction
Rating (EN 13501-1)

Acrylic Solid Surface
(e.g., Corian)

1/3 Acrylic resin (PMMA)
+2/3 Aluminum
Trihydrate (ATH)

Standard 12mm,
available from 6mm to
19mm (panel size
dependent)

~21-23 kg/m? (at 12
mm)

Upto 1.5m x 3.68m
(custom oversize via
seamless shop bonding)

Class B-s1, dO (Flame
retardant, low smoke, no
droplets)

UHPC (Ultra-High
Performance
Concrete)

Fine mineral matrix +
Silica fume + AR-glass
/ Steel fibers +
Polymers

Standard 40mm,
available from 15mm
to 50mm (panel size
dependent)

~90 — 100 kg/m? (at 40
mm)

Up to 1.5m x 4.5m+
(custom precast
molds)

Class Al (Non-
combustible)

Architectural
Porcelain / Sintered
Stone

Sintered natural clays,
feldspar, and mineral
oxides (>1200°C)

Standard 8.5mm,
available from 3mm to
12mm (fiber-backed)

~15-17 kg/m? (8.5
mm)

Standard slabs up to
1.6m x3.2m

Class Al (Unbacked) /
Class A2-s1, d0 (Mesh-
backed)



Linear Thermal
Expansion (CTE)

Water Absorption
Rate

Flexural Strength

UV & Color
Weatherability

3D Formability &
Geometry

Joint & Seam
Aesthetics

Field Workability &
Repairs

Subframe Fixing
System

Relative Material &
Installation Cost

High (~3.0—3.5x 10~
/K)

< 0.1% (Non-porous)

~60 — 80 Mpa

Excellent for exterior
whites/lights; dark
pigments may show drift

Thermoformable:
Double-curvature,
organic parametric
shapes

Monolithic/Seamless:
Color-matched acrylic
adhesive joints

High: On-site
CNC/sander work;
scratches/chips fully
renewable

Undercut anchors
(Keil/Fischer) or back-
hook aluminum grids

High — Premium (Driven
by thermoforming labor
and subframe
allowance)

Moderate (~¥1.0—-1.2 x
1075 /K)

< 1.0% (Dense micro-
structure)

~25—-45 Mpa

Superior (Integral
pigment + high UV
resistance)

Castable: Deep 3D
reliefs, fluting,
textures via custom
molds

Open Rainscreen:
Expressed joints (8-10
mm) with
EPDM/Sealant

Medium: Heavy
cutting tools required;
patchable with
specialized mortars

Heavy-duty embedded
cast-in anchors or
continuous aluminum
clips

Moderate — High
(Driven by mold
tooling and structural
lifting needs)

Low (~¥0.5-0.7 x 107°
/K)

<0.05%
(Impermeable)

~45 - 60 Mpa

Exceptional (100% UV
immune; zero fading
over lifetime)

Flat 2D only: Limited
to flat panels and
straight mitered cuts

Open Rainscreen:
Mechanical expansion
joints (4—6 mm)

Low: Requires
diamond tooling;
damaged panels must
be replaced

Hidden undercut

anchors, dynamic
clips, or structural
adhesive systems

Moderate (Material
cost efficient; low
weight reduces
subframe steel)



RESULT:

Architectural Porcelain

e Validation: It is the most efficient choice for large 2D planar surfaces, offering low dead-load
weights (15-29 kg/m?), Class A1/A2 fire safety, and absolute UV color stability.

e Technical Refinement: While budget-conscious regarding material and reduced subframe steel
requirements, porcelain is brittle at the edges and cannot be repaired on-site. It requires
precision diamond tooling and specialized dynamic clips or hidden undercut anchors to prevent
fracturing under building sway or point impact.

e Moderate / Budget-Friendly — Most cost-effective option; lightweight panels significantly
reduce subframe steel expense

UHPC (Ultra-High Performance Concrete)

e Validation: It is the optimal choice for deep 3D cast reliefs, fluted textures, extreme street-level
impact resistance, and Class A1 non-combustibility.

o Technical Refinement: Although classified as "heavy" (90-100 kg/m?) compared to porcelain or
acrylic, UHPC is significantly thinner (15-50 mm) and lighter than traditional precast concrete.
The system weight mandates heavy-duty embedded anchors, secondary steel framing, and
dedicated on-site lifting equipment.

e Moderate-to-High — Increased budget driven by custom mold tooling and heavy-lifting
installation requirements.

Solid Surface (Acrylic)

e Validation: It is unmatched for thermoformed double-curvature shapes, completely monolithic
seamless joints, and in-situ repairability that rigid materials cannot offer.

¢ Technical Refinement: The primary engineering constraints to add are its high coefficient of
thermal expansion and its standard Class B-s1, dO fire rating. Subframes must be engineered
with dynamic sliding brackets to accommodate thermal movement, and its application on high-
rise facades often requires localized engineering waivers or full-scale mock-up testing to meet
strict fire codes.

e High / Premium — Highest investment, driven by specialized thermoforming labor, dynamic
subframes, and seamless jointing.
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