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BOWING OF MARBLE FAÇADE PANELS: CAUSES, RISKS AND SOLUTIONS 
 
Discover why certain marble façade panels bow, which risks this creates and 
how material selection, panel size and bonding contribute to a durable façade. 
 
Bowing of Marble Façade Panels: An Underestimated Risk to Façade Stability 
Marble is widely used as a high-quality façade cladding material. It combines an exclusive 
appearance with a long tradition in architecture and natural stone construction. 
However, not every type of marble is automatically suitable for use as a thin façade panel. 
In various mechanically fixed marble façades, significant deformation of the panels has been 
observed. The panels may bow either outwards or inwards. In severe cases, deviations from 
flatness of several centimeters can occur. 
This phenomenon is commonly referred to as marble bowing. 
The deformation is not merely an aesthetic issue. Research and practical experience show 
that affected panels may lose a substantial part of their original mechanical strength. Over 
time, this may create a risk to the stability and safety of the façade. 

 
Sun-Exposed Façades Are Particularly Vulnerable 
The phenomenon is observed relatively frequently on façades facing south or south-west. 
These elevations are exposed for long periods to: 

• direct solar radiation; 
• high surface temperatures; 
• large temperature differences between day and night; 
• uneven heating of the front and rear surfaces; 
• wetting and drying cycles; 
• seasonal thermal loading. 

The outer surface of a natural stone panel can heat up much faster than the rear surface. 
This creates temperature and moisture gradients through the thickness of the panel. 
In susceptible marble types, this uneven loading may lead to permanent deformation. 
The panel may become: 

• convex, with the center bowing outwards; 
• concave, with the center curving inwards. 

The degree of deformation depends on factors including the marble type, panel thickness, 
dimensions, orientation, surface finish and fixing method. 

 
Not All Marble Types Behave in the Same Way 
The susceptibility to bowing is largely determined by the microstructure of the marble. 
Recent studies indicate that marble types with a predominantly granoblastic crystal 
structure are generally more susceptible to this phenomenon than those with a more 
xenoblast structure. 

 
Granoblast structure 
In a granoblastic structure, the crystals generally have: 
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• approximately the same size; 
• a relatively regular, polygonal shape; 
• fairly straight crystal boundaries; 
• limited mechanical interlocking. 

The crystals are arranged alongside one another without strongly interlocking. Under the 
influence of temperature fluctuations and moisture, movement can occur along the crystal 
boundaries. 
As a result, the internal cohesion of the material may gradually decrease. 

 
Xenoblast structure 
In a xenoblast structure, the crystals have: 

• irregular shapes; 
• complex crystal boundaries; 
• varying dimensions; 
• an interlocking arrangement like puzzle pieces. 

 
Because the crystals interlock more effectively, the internal mechanical cohesion is generally 
more favorable. 
This does not mean that every xenoblast marble is automatically suitable for every façade 
application. It does explain why two marble types with a similar appearance can behave very 
differently from a technical perspective. 

 
Bowing Is Often Accompanied by Loss of Strength 
A deformed marble panel is not only a visual problem. 
Repeated heating, cooling, wetting and drying can cause microscopic changes along the 
crystal boundaries. Over time, this may result in: 

• loss of internal cohesion; 
• development of microcracks; 
• reduced flexural strength; 
• increased sensitivity to wind loading; 
• higher stresses around mechanical fixing points; 
• chipping or fracture of the panel. 

 
A panel that deforms significantly after installation may therefore be considerably weaker 
than its original laboratory test values suggest. 
This is particularly relevant for mechanically fixed systems in which forces are concentrated 
at a limited number of points in the natural stone. 
As the panel weakens, high local stresses may develop around anchors, drilled holes, kerfs or 
edge fixings. 

 
Large, Thin Panels Increase the Risk 
The architectural demand for increasingly large and thin natural stone panels adds to the 
technical challenge. 
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A larger panel format means: 

• a larger sun-exposed surface; 
• greater temperature differences across the panel; 
• a larger potential deformation amplitude; 
• higher wind loads per panel; 
• increased leverage at point fixings; 
• reduced geometric stability at low panel thicknesses. 

 
For marble types that are susceptible to bowing, it is therefore strongly recommended to 
keep panel dimensions as small as reasonably possible. 
Smaller panels are generally less susceptible to visible deformation and limit the 
consequences if the material properties change over time. 
The appropriate panel size must always be determined in relation to: 

• the marble type; 
• panel thickness; 
• fixing method; 
• profile spacing; 
• wind load; 
• building height; 
• façade orientation; 
• local climatic conditions. 

 
Material Selection Starts with Technical Assessment 
A natural stone panel should never be selected solely based on color, appearance and initial 
strength. 
For use in a ventilated façade, it is also necessary to investigate how the material behaves 
under prolonged thermal and moisture-related exposure. 
Relevant assessment criteria include: 

• petrographic composition; 
• crystal structure; 
• quarry and origin; 
• extraction and cutting direction; 
• water absorption; 
• flexural strength; 
• frost resistance; 
• sensitivity to thermal cycling; 
• changes in properties after ageing 

 
Even within the same commercial marble type, differences may occur between quarries, 
extraction layers and production batches. 
A previous positive experience with the same commercial stone name is therefore not an 
absolute guarantee for a new project. 
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Can Adhesive Bonding Prevent the Problem? 
A bonded façade system can distribute loads more evenly across the rear surface of the 
panel than a system with a limited number of point fixings. 
An elastic adhesive connection: 

• distributes loads along continuous vertical adhesive beads; 
• avoids high local stresses around drilled holes or anchors; 
• allows controlled movement between the panel and substructure; 
• eliminates visible mechanical fixing points; 
• supports more uniform load transfer. 

 
This can offer advantages for natural stone panels, particularly where local stress 
concentrations need to be reduced. 
However, adhesive bonding does not change the internal microstructure of the marble. 
A marble type that is inherently susceptible to severe deformation or structural weakening 
does not automatically become suitable simply because it is bonded. The natural stone itself 
remains an essential part of the structural chain. 
Material suitability, panel dimensions, ageing behavior and adhesion must therefore always 
be assessed together. 

 
The Connection Is Only as Strong as the Natural Stone 
In bonded natural stone façades, attention is often focused solely on the bond between the 
adhesive and the stone surface. 
However, the ultimate reliability is determined by all layers in the connection: 

1. the natural stone itself; 
2. the surface layer of the stone; 
3. any mesh backing or resin layer; 
4. the surface preparation; 
5. the façade adhesive; 
6. the aluminum substructure. 

 
If the internal marble structure weakens, a strong adhesive bond may remain intact while 
the stone itself fails. 
An optimum test result therefore preferably shows cohesive failure within the adhesive. If 
the stone, coating, resin or mesh separates, the weakest link is not the adhesive but the 
substrate or surface build-up. 

 
TWEHA® StoneMate as Part of a Complete System 
TWEHA® StoneMate is specifically developed for the durable bonding of natural stone and 
ceramic façade cladding. 
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The system consists of more than adhesive alone and may include: 

• assessment of the natural stone; 
• representative adhesion testing; 
• evaluation of mesh backings and resin layers; 
• TWEHA® Cleaner+; 
• a surface enhancer where technically required; 
• TWEHA® Tape for controlled adhesive thickness; 
• calculation of the effective bonding length; 
• technical application guidelines; 
• project-specific support. 

 
Because natural stones may vary by quarry and production batch, TWEHA® recommends 
testing the actual stone intended for the project. 
The test specimen must have the same rear surface, finish and surface condition as the final 
façade panel. 
A result obtained on a specially abraded laboratory specimen cannot automatically be 
applied to an untreated production surface without further technical justification. 

Design Measures for Sensitive Marble Types 
Where a marble type shows increased susceptibility to bowing, several design measures can 
be considered: 

• use smaller panel formats; 
• avoid excessively thin panels; 
• limit large unsupported spans; 
• provide sufficient vertical support profiles; 
• match profile spacing to panel size and load; 
• avoid unnecessary stress concentrations; 
• provide sufficiently wide joints for material movement; 
• assess the rear surface and any resin or mesh layer; 
• perform representative ageing and adhesion tests; 
• consider alternative material if the sensitivity is too high. 

In some cases, the best technical solution may be not to use a particular marble type. 
This should not be seen as a design limitation, but as a deliberate decision in favour of safety 
and durability. 

 
A Beautiful Stone Is Not Automatically a Suitable Façade Panel 
Natural stone selection for façades should never be based on aesthetics alone. 
A marble panel may be flat, strong and visually perfect at delivery, yet behave very 
differently after prolonged outdoor exposure. 
A durable natural stone façade therefore requires a complete assessment of: 

• material structure; 
• thermal behavior; 
• moisture sensitivity; 
• panel format; 
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• fixing method; 
• substructure; 
• project loads; 
• installation quality. 

 
The question is not only whether the adhesive bonds to the marble. The question is 
whether the marble remains suitable as a structural façade component throughout its 
service life. 

 
Conclusion: Understand the Material Before Designing the Connection 
Bowing of marble façade panels is a serious technical phenomenon that can lead to 
aesthetic damage, loss of strength and ultimately a stability risk. 
Large, thin panels made from susceptible marble types on heavily sun-exposed façades 
require particular attention. 
Smaller panel formats, careful material selection, representative testing and uniform load 
transfer can significantly reduce the risk. 
TWEHA® supports architects, engineers, distributors and façade contractors in assessing 
natural stone and designing a technically substantiated bonding system. 
Because a reliable natural stone façade does not begin with the adhesive cartridge. 
 
It begins with understanding the material, validating the complete connection and 
incorporating durability into the design from the very start. 
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