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BONDED VENTILATED FACADES: DESIGN, INSTALLATION AND CRITICAL
SUCCESS FACTORS

Learn how every layer of a bonded ventilated facade contributes to safety,
durability and performance—from engineering and adhesive application to
ventilation, moisture control and quality assurance.

Bonded Ventilated Fagades: Every Layer Has a Function

A bonded ventilated facade is more than a fagade panel attached with adhesive. It is a
complete building-envelope system in which every component has a specific technical
function.

The fagade panel provides appearance and weather protection. The adhesive transfers
loads. The substructure supports the cladding and connects it to the building. The cavity
provides ventilation and drainage, while insulation and the weather-resistant layer protect
the thermal and moisture performance of the building envelope.

The reliability of the completed facade therefore depends on the interaction between all
these elements.

A high-performance adhesive cannot compensate for an unsuitable panel, an unstable
substructure or incorrect fagade detailing.

Successful facade bonding begins with integrated design and ends with controlled
application, inspection and documentation.

The Functional Layers of a Bonded Facade
Each layer contributes to the performance of the complete facade.

Component Primary function
Facade panel Architectural appearance and external protection
Structural adhesive Transfer of wind loads and panel dead weight

Double-sided spacer tape Panel positioning and temporary support during curing
Substructure Structural support and load transfer

Ventilated cavity Ventilation, drainage and moisture management
Weather-resistant layer Protection of the underlying building envelope
Insulation Thermal and, where applicable, acoustic performance
Main building structure  Overall structural stability

These functions cannot be considered separately. A change in panel size, profile spacing or
cavity design can influence loads, movements, ventilation and adhesive requirements
elsewhere in the system.

That is why facade bonding should be included in the engineering process from the earliest
design stage.
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Design Checklist for Architects and Engineers

- Determine the Loads
Every facade connection must be designed for the loads it will experience throughout its
service life.
The engineering assessment should include:

e project-specific wind pressure and wind suction;

e the permanent dead weight of the facade panels;

e panel dimensions and profile spacing;

e thermal expansion and contraction;

o deformation of the supporting structure;

e building movement and installation tolerances;

e any relevant impact, vibration or maintenance loads.

Wind loading is rarely uniform across a building. Corners, roof zones and exposed elevations
may experience significantly higher suction loads than central facade areas.

The adhesive dimensions and supporting-profile arrangement must therefore be based on
calculated project loads, not on a standard quantity of adhesive per panel.

- Select Compatible Materials
The facade panel, adhesive, surface preparation and substructure must form a compatible
combination.
The assessment should consider:
¢ the exact rear surface of the facade panel;
e coatings, resins or mesh backings;
¢ surface energy and moisture sensitivity;
e the selected TWEHA® adhesive;
¢ Cleaner+ and any required surface enhancer;
¢ the material and finish of the supporting profiles;
¢ thermal expansion coefficients;
e expected temperature exposure;
e reaction-to-fire requirements.

Materials that appear similar may behave very differently during bonding. Changes in
coatings, production methods, quarry, resin systems or product batches can influence
adhesion.

For critical applications, representative adhesion and ageing tests should be carried out on
the actual materials intended for the project.

- Optimize the Fagade Panel
Panel dimensions are part of the structural design.
Designers should evaluate:

e maximum panel width and height;

¢ panel thickness;
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o expected deflection;

e edge distances;

e material strength;

o thermal and moisture-related movement;

¢ vulnerability during handling and installation;
e the position of supporting profiles.

Larger panels are subject to higher wind loads and may show greater thermal movement.
Thin or brittle materials may also be more sensitive to bending, local stress or handling
damage.

The largest technically possible panel is not always the most durable or economical solution.

- Design the Substructure as Part of the System
The substructure must transfer loads from the facade panels to the main building structure
while allowing the required movement.

Important considerations include:

o profile width and stiffness;

e vertical profile spacing;

o fixed and sliding connection points;

e expansion joints;

¢ installation tolerances;

e corrosion protection;

o ventilation and drainage;

e alignment with panel joints and adhesive beads.

The profiles must provide sufficient surface area for both the TWEHA® Tape and the
structural adhesive bead.

Vertical profiles are generally preferred because they support drainage and cavity ventilation
while allowing continuous vertical adhesive beads. Details that retain water or create
uncontrolled restraints should be avoided.

- Verify the Engineering
Before installation begins, the proposed system should be technically verified.
This may include:

e structural calculations;

¢ determination of the required effective bonding length;

o verification of adhesive stress;

¢ assessment of panel deflection;

¢ thermal-movement analysis;

e project-specific adhesion testing;

¢ mock-ups or trial assemblies;

o verification against local regulations and project specifications.
Engineering converts a general adhesive product into a project-specific facade solution.
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Installation Checklist for Facade Contractors

- Preparation Before Work Begins
Before starting the application, verify that:
o the latest TWEHA® application guidelines are available;
e the correct system components have been supplied;
e adhesive, Cleaner+, Tape and surface treatments have been stored correctly;
e expiry dates and batch numbers have been checked;
o the facade panel and profile surfaces match the tested materials;
o installers have received appropriate training;
e environmental conditions are suitable.

Good installation begins with preparation, not with opening the adhesive package.

- Prepare the Bonding Surfaces

The substrate must be strong, stable, clean and dry.

Depending on the approved procedure, preparation may include:
e cleaning and degreasing;
e abrasion or removal of a weak surface layer;
e complete removal of sanding dust;
e application of a TWEHA® surface enhancer where required;
e observance of prescribed drying and evaporation times.

Prepared bonding surfaces must not be touched with bare hands or exposed to dust, rain or
other contamination.

The sequence of preparation is important. Abrading a contaminated surface before correct
cleaning may press oils or other substances further into the material.

- Control the Application Conditions
The following should be measured and recorded:
e ambient temperature;
o relative humidity;
e panel temperature;
o profile temperature;
o calculated dew point;
e wind and direct solar exposure.

The bonding surfaces must remain dry, and the substrate temperature should be at least 3
°C above the dew point.

High temperature and wind can shorten the open time. Low temperature slows curing. Work
speed and the amount of adhesive applied in advance must be adjusted to the actual site
conditions.
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- Apply the Correct Adhesive Geometry
Within the TWEHA® system, a triangular adhesive bead of approximately 8 x 8 mm is applied
and compressed to a final cross-section of approximately 12 x 3 mm.
This controlled geometry provides:

e the calculated bonding area;

¢ anominal adhesive thickness of 3 mm;

o sufficient movement capacity;

o predictable load transfer;

e reduced stress concentrations;

e separation between the panel and supporting profile.

The adhesive bead must be:
e continuous where required;
e positioned correctly beside the spacer tape;
o applied with the prescribed nozzle;
o free from interruptions and air pockets;
e installed over the calculated effective bonding length.

Applying “enough adhesive” is not a measurable quality standard. Correct bead geometry is.

- Position the Tape Correctly

TWEHA® Tape performs two important installation functions:
e it controls the final adhesive thickness;
e it holds the panel in position during initial curing.

The tape is not permanent structural fixing. The cured adhesive transfers the loads.
The tape must therefore not replace, interrupt or reduce the required adhesive bead.

- Respect the Open Time
After applying the adhesive, the panel must be installed within the applicable open-time.
Open time can be shortened by:

e high surface temperatures;

e wind;

e direct sunlight;

¢ low relative humidity;

¢ long adhesive beads applied too far in advance;

¢ slow panel handling or difficult access.

Once skin formation has progressed, the adhesive may no longer wet the panel surface
correctly.

Applying adhesive to a large facade area in advance may appear efficient but can create an
invisible adhesion risk. Installation planning must follow the adhesive process—not the other
way around.
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- Compress and Align the Panel
The facade panel must be positioned accurately and pressed evenly against the spacer tape.
The panel should not be repeatedly moved or slid across the adhesive. Uncontrolled
movement can:

o distort or displace the bead;

e reduce the effective bonding width;

e create uneven adhesive thickness;

e trap air;

¢ contaminate the prepared surface.

Once correctly positioned, the panel should remain undisturbed.

- Allow Sufficient Curing
Moisture-curing facade adhesives develop strength progressively. The connection does not
reach its full capacity immediately after installation.
During curing, panels must be protected from:

e displacement;

¢ shocks and vibrations;

e premature loading;

e strong pulling forces;

e contamination and direct water exposure;

o disturbance by other construction activities.

The curing period must be considered in the installation sequence and site planning.

Understanding Typical Failure Mechanisms

When a facade connection fails, it is essential to identify where the failure occurred. Not
every detached panel represents adhesive failure.

- Adhesive Failure at the Interface
Adhesive failure means that the adhesive separates from the panel or supporting profile.
Possible causes include:

¢ insufficient cleaning;

e contamination;

e condensation;

e unsuitable surface preparation;

o use of the wrong cleaner or surface treatment;

o application outside the permitted open-time;

e anincompatible or unstable coating.

The result may be local detachment, reduced load capacity and, in severe cases, a safety risk.
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A correctly performed test should identify whether the interface remains durable after
relevant ageing and environmental exposure.

- Cohesive Failure Within the Adhesive
Cohesive failure occurs within the adhesive layer itself.
In adhesion testing, cohesive failure may demonstrate that the adhesive has bonded
strongly to both substrates. The measured load and the condition under which the failure
occurred remain important.
Premature cohesive damage in a facade may be associated with:

e overloading;

e insufficient adhesive dimensions;

e excessive long-term stress;

o fatigue;

¢ thermal exposure beyond the design conditions;

e incorrect bead geometry.

The failure pattern must always be assessed together with the calculated design loads and
test values.

- Substrate or Surface-Layer Failure
The adhesive may remain bonded while the facade material, coating, resin or mesh backing
separates.
This can occur when:

e acoating has insufficient internal strength;

e amesh backing is poorly bonded to the panel;

¢ the stone or fiber-cement surface weakens;

e moisture affects a resin or backing layer;

o the tested surface differs from the production material.

In this situation, the adhesive is not the weakest link. The failure occurs within the panel or
its surface build-up.

This is why testing the complete material combination is more valuable than testing
adhesive strength alone.

- Thermally Induced Stress
Temperature differences can create substantial relative movement between the panel and
substructure.
Risk factors include:

o dark facade colors;

¢ large panel formats;

e intense solar exposure;

o different thermal expansion coefficients;

o insufficient adhesive thickness;

¢ restrained panel or profile movement.
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Possible effects include:
e panel bowing;
e stress concentration;
e cracking;
e delamination;
o deformation of the substructure.

A correctly dimensioned elastic adhesive layer helps accommodate differential movement,
but thermal behavior must first be considered in the design.

- Moisture-Related Degradation
Moisture can enter or remain within the facade through rainwater, condensation, poor
drainage or insufficient ventilation.
Possible consequences include:

o loss of adhesion to moisture-sensitive surfaces;

e corrosion of the substructure;

e deterioration of timber components;

e degradation of mesh or resin backing;

e biological growth;

o deformation of facade panels.

)
A ventilated cavity, correct drainage and compatible materials are therefore essential
components of the bonding system.

- UV and Environmental Ageing
In a correctly detailed ventilated facade, the structural adhesive is generally located behind
the panel and protected from direct sunlight.
Nevertheless, joint design and panel layout must prevent unnecessary long-term UV
exposure of the adhesive bead.
Environmental durability should also consider:

e heat;
e moisture;
e salts;

o freeze-thaw cycles;

e industrial contamination;

e cyclic movement.

[ )
Long-term performance must be based on tested system behavior rather than on short-term
initial adhesion.
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- Installation Errors
Common application errors include:
e incorrect adhesive quantity;
e incomplete or interrupted beads;
e insufficient bead thickness;
e incorrect surface preparation;
¢ installation outside temperature limits;
o exceeded open time;
e poor panel alignment;
e premature loading;
e incomplete quality documentation.

These risks can be substantially reduced through training, clear instructions and systematic

on-site control.

Mechanical Fixing and Adhesive Bonding
Mechanical fixing and adhesive bonding are both established methods for attaching facade
cladding. Each has its own design principles and areas of application.

Aspect
Appearance
Load transfer
Panel drilling
Local stresses

Thermal
movement

Installation

Panel
replacement

Brittle materials

Vibration
damping
Design
verification
Fire
performance

Durability

Mechanical fixing

Fixings may remain visible
Concentrated around fixing points
Often required

Higher around holes, anchors or clips

Managed through fixing-point design

Requires control of fixing pattern and
torque

Often relatively accessible

Risk of local stress around fixings

Limited

Fastener and substrate calculations

Must be assessed as part of the
facade assembly

Depends on material, corrosion
protection and execution

Adhesive bonding

Completely concealed fixing
Distributed along adhesive beads
Generally, not required

More evenly distributed

Managed through elastic adhesive
geometry

Requires strict surface and process
control

Requires a defined repair procedure

No drilling-related stress
concentration

Elastic connection can reduce
vibration

Adhesive, substrate and geometry
calculations

Must also be assessed as part of the
complete assembly

Depends on compatibility, design
and application quality
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One method is not automatically safe or unsafe simply because it is mechanical or bonded.
A poorly selected mechanical anchor can fail. An incorrectly prepared adhesive connection
can also fail.

The decisive factor is whether the complete fixing system has been correctly engineered,
tested and installed.

When Is Adhesive Bonding Particularly Valuable?
Bonded systems are especially attractive for projects requiring:

e clean, uninterrupted facade surfaces;

e concealed fixings;

¢ high architectural quality;

e thin or brittle panel materials;

e reduced local stress concentrations;

o large, flat fagade areas;

o freedom in panel layout;

¢ complex facade geometries;

¢ elastic accommodation of differential movement.

Because panels do not require visible rivets, screws or exposed clips, the architect’s material
concept remains uninterrupted.

Load transfer is distributed over continuous bonding zones rather than concentrated at
individual fixing points. This can be especially beneficial for materials that are sensitive to
drilling or localized stress.

Critical Success Factors

- Engineering
Reliable facade bonding requires:
e project-specific structural design;
e correct wind-load assessment;
e adequate effective bonding length;
e compatible panel and profile dimensions;
¢ thermal-movement analysis;
e correct joint and cavity detailing.

- Material Compatibility
The actual fagcade panel, rear surface, adhesive and substructure must be assessed as one
combination.
Testing must represent the final production condition, including coatings, mesh, resins and
prescribed surface preparation.
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- Application Control
Installation must include:
e trained applicators;
e controlled environmental conditions;
e prescribed cleaning and surface preparation;
e correct tape and adhesive positioning;
o verified bead geometry;
o disciplined open-time management;
o sufficient curing.

- Moisture Management
The facade must provide:
o effective ventilation;
e drainage;
e protection of insulation and the building envelope;
e corrosion-resistant substructure components;
e avoiding water traps.

- Quality Assurance
A project-specific quality plan should document:
e products and batch numbers;
e expiry and storage conditions;
o weather and substrate temperatures;
e dew-point control;
e surface preparation;
e adhesive geometry;
¢ installation times;
e inspections and test results;
e deviations and corrective measures.

Documentation turns a correctly executed process into demonstrable quality.

TWEHA®: More Than Adhesive
TWEHA® supplies complete bonding systems for ventilated facade cladding.
Depending on the panel material and project, the system may include:
e TWEHA® PanelMate, StoneMate, MetalMate or GlassMate;
e TWEHA® Cleaner+;
e TWEHA® Tape;
e asurface enhancer where technically required;
e representative adhesion and ageing testing;
e structural calculation support;
e application instructions;
e installer training;
e project-specific technical advice.
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The adhesive is therefore not selected as an isolated product. It is integrated into the facade
design and validated together with the actual materials.

With TWEHAZ®, you are not simply buying adhesive. You are investing in a tested,
engineered and supported facade solution.
Conclusion: Design the Complete Fagade, Not Only the Fixing
A bonded ventilated facade performs reliably when every functional layer is correctly
designed and executed.
The facade panel, adhesive, tape, substructure, cavity, insulation and building envelope must
work as one integrated system.
The greatest advantages of adhesive bonding—concealed fixing, distributed loads, design
freedom and elastic movement accommodation—can only be achieved through:

e correct engineering;

e representative testing;

¢ compatible materials;

o disciplined application;

¢ documented quality control.

Reliable fagade bonding is not created by the cartridge alone. It is created by the complete
system surrounding it.

TWEHA®, 2026



