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Masonry behaviour 
 

1. Introduction 

Diamonds allows the modelling of masonry. Besides adding a new material to the library, you also 

need to define the behaviour correctly.  

The purpose of this article is to give you more insight in the Diamonds options regarding the 

behaviour of masonry walls. We will also tackle some pitfalls related to that behaviour. 

Notes: 

• Here you can find how you can add a new material to the material library. You can the 

mechanical properties of A masonry quality in BuildSoft tutorials, but don’t copy-paste them 

blindly into Diamonds!  

Masonry is a combination of bricks and mortar. The bricks come in different qualities and 

sizes. So does the mortar. Thus, there is no such thing as ‘THE’ masonry quality, only ‘A’ 

masonry quality. Make sure the mechanical properties you enter in Diamonds, correspond to 

the bricks + mortar you’re planning to use. Directions on how to calculate the mechanical 

properties for masonry, can be found in Eurocode 6.  

• Although Diamonds allows the modelling of masonry (behaviour), Diamonds DOES NOT 

support the DESIGN of masonry according to Eurocode 6. So yes, Diamonds can calculate 

internal forces in masonry walls. But no, Diamonds cannot tell if those masonry walls can 

bear those internal forces. 

 

2. Options for behaviour 

Once a masonry quality has been assigned to a wall, you can specify the behaviour of that wall using 

the button . The lay-out of this dialog is as follows: 

• In the lower part, you can define each degree of freedom separately as free/valued/fixed. By 

default, all degrees of freedom are fixed, meaning all internal forces can be transferred 

thought the borders. 

• The upper part contains predefined settings for masonry walls. Once you selected a certain 

option here, you’ll notice that the content of the lower part changes depending on the 

option(s) you selected.  

 

https://support.buildsoft.eu/knowledge-base/how-to-add-a-new-material/
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In the next paragraphs, we investigate the predefined settings for masonry walls, thus focussing on 

the upper part of the dialog:  

• At top border no tension §2.1 

• No arch effect §2.2 

• No in-plane moment §2.3 

2.1. Influence ‘At top border no tension’ 

 

This option is used to prevent plates from pulling on the walls when loaded.  

  

Predefined settings 

for masonry. 

Set each degree of 

freedom free, valued 

or fixed separately. 
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Deflection 𝛿𝑦 

 
 

Axial force 𝑁𝑧𝑧 

  
 

Notes:  

• By checking the option , the elastic analysis will become an iterative 

calculation. Consequences: 

o Increasing calculation time (if you don’t have other non-linear behaviour).  

o An iterative calculation doesn’t always convert to a solution. Meaning, it’s not 

guaranteed that Diamonds will always find a way to transfer the loads to the 

foundation while meeting all the boundary conditions you imposed. In case no 

convergence is found, Diamonds will show a warning. 

Because this option makes the calculations more complex, it’s advised to use this option in a 

more final stage of the design. 

• By checking the option , you prevent tension from occurring at the 

top border of the walls. However, this option cannot eliminate tension in the ‘field’ of the 

wall.  

Local 

uplifting 

of the 

slab 

No local 

uplifting 

of the 

slab 

Tensile 

forces 

arise 

No 

tensile 

forces 

arise 
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2.2. Influence ‘No arch effect’ 

 

This option will describe how the loads are transferred downward. 

 
  

Geometry 

   
Force vectors 
showing how 
the axial force 
is distributed 
in the wall 
 
 
 
 
 
 

 

 

Deflection 𝛿𝑦 

 
𝛿𝑦 =

5

384

𝑞 ∙ 𝑙4

𝐸𝐼
= 5,93𝑚𝑚 

 

unloaded zone 

Beam loaded with tension 

Compression struts 

Wall behaves like small strips next to each other.  
It is clearly visible that the forces are distributed in 

an arch. 
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Bending 
moment 𝑀𝑦 in  

beam 

 
𝑀𝑦 =

𝑞 ∙ 𝑙²

8
=
10 ∙ 5²

8
= 31,25𝑘𝑁𝑚 

 

Axial force 𝑁 
in beam 

 

 
 

Conclusion: when the option  is checked, the wall transfers its loads directly to the 

beam as if the beam was directly loaded with 𝑞 without the wall being present. 

 

Notes:  

• In reinforced concrete the arch effect can originate. For masonry, it is up for discussion. So 

for safety’s sake, it is commonly assumed that the arch effect cannot originate the masonry. 

• The option  will disable all components for membrane action in the stiffness 

matrix, except for the component that determines 𝑁𝑥𝑥. If you would use a one-way slab (  

> ), that would give the same result as .  

The option  and a membrane slab (  > ) will not give the same 

results as a membrane will have all components for membrane enabled.  

 

  

Beam loaded with tension 

https://support.buildsoft.eu/knowledge-base/stiffness-matrix/
https://support.buildsoft.eu/knowledge-base/stiffness-matrix/
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2.3. Influence ‘No in-plane transfer’ 

In this paragraph we want to test the influence of the option ‘no in-plane moment’. In §2.2 we 

learned that for the sake of safety, the option ‘no arch effect’ must be checked for masonry. So we 

did. 

 

2.3.1. In a solid wall 

To test the effect of the option ‘No in-plane moment’, we use the model below.  

 

If the wall bears the loads perfectly downward, the bending moment in point A of the beam 

B200/400 must be:  

𝑀𝑦.𝐴 =
𝑞 ∙ (𝑎3 + 𝑏3)

8 ∙ (𝑎3 + 𝑏3)
=
6𝑘𝑁/𝑚 ∙ (43 + 23)

8 ∙ (43 + 23)
= 9,0𝑘𝑁𝑚 

 

A 
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Let’s find out if we can approximate that 9kNm.  

  

 

 

 
Geometry 

  
Bending 
moment in 
beam  

  

 

The shape of the bending moment is more in line with the expectations when the option 

 is checked. But the bending moment is not (yet) of the same magnitude as the 

isolated beam. This is caused by the position of the mesh nodes. The mesh nodes in the wall must be 

aligned with the ends of the beam, to obtain that perfect behaviour. The only way to force this, is by 

dividing the wall above each intermediary point (here the end of each span = the were each beam 

ends). 

  
No division of de wall above the 

intermediary support 

 
Division of de wall above the 

intermediary support 

Geometry 

  
 

  

Division added 
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Mesh 
(walls along the 
side and back 
were set invisible 
to increase the 
readability) 

  
Mesh nodes are not aligned above each other. 

  
Mesh nodes are aligned above each other. 

Bending 
moment 𝑀𝑦 

  
 

The division does improve the results significantly. educing the deviation from 15% to 3%).  

Note: the division causes the mesh to be symmetrical above the beams by default. Yet, this is not a 

necessity. You can get good results with a random mesh, on the condition that the mesh nodes are 

aligned above the beam ends. 

2.3.2. In a wall with openings 

To test the effect of the option ‘No in-plane moment’, we use the model below.  

 

If the walls bear the loads perfectly downward, the bending moment in the beam B200/400 above 

the window must be 4,69kNm and have a parabolic shape:  

𝑀𝑦 =
𝑞𝑙²

8
=
6𝑘𝑁/𝑚 ∙ (2,5𝑚)²

8
= 4,69𝑘𝑁𝑚 
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Let’s find out if we can approximate that 4,69kNm. In §2.3.1 we learned that the option ‘no in-plane 

moment’ must be checked for masonry and that the mesh nodes above the beam ends must be 

aligned. So we did. Result: 

 

This is a good approximation (less than 1% deviation). 

 

Notes:  

• Without the division, the bending moment in the beam has the shape of a build-in beam 

(restrained at the ends). You might think that applying hinges to the beam, will resolve the 

issue, but it doesn’t affect the results. 

 
No division, no hinges 

 
No division, hinges applied 

 

3. Conclusion: workflow for defining masonry in Diamonds 

1. Calculate the mechanical properties of masonry using Eurocode 6. Create a new material in 

Diamonds using these mechanical properties. 

2. For perfect vertical-load-bearing behaviour: 

o Check the options ‘no arch effect’ and the option ‘no in-plane moment’. 

Pay attention to the horizontal stability of the building. 

o Divide the wall above the ends of each span so the mesh triangles are aligned. 
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3. With the options  and  checked, the relevant walls lose 

their stabilizing function. A structure containing only walls with these options checked, will 

be sensitive for horizontal displacements (due to for example wind loads).  

 
 

Horizontal wind load Horizontal diplacement [mm] 
 

 


