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DESIGN CONCEPT REGUPOL INODIS:  
Practical examples - Web based design tool 

 
Basic idea 
The REGUPOL INODIS system decouples masonry infills from the surrounding reinforced concrete 
frame, allowing them to respond to combined in-plane and out-of-plane seismic actions. This 
innovative approach minimizes harmful interactions, improves structural resilience, and enables infill 
panels to safely withstand even strong earthquake loading. 
 
Requirements Eurocodes 
RC frames with masonry infills decoupled with the system REGUPOL INODIS can be designed as non-
interacting masonry infills according to the Eurocodes as they meet the following criteria: minimal 
effect on the lateral stiffness and resistance of the structure, minimal interaction between the frame 
and the infill, and adequate safety against out-of-plane and combined in-plane and out-of-plane 
loading. 
 
Performance objectives 
The performance objectives of the Eurocodes, defined as the limit states Significant Damage (SD), 
Damage Limitation (DL) and Fully Operational (OP), are met by simple design rules with REGUPOL 
INODIS. 

 
Design 
The in-plane design of the system is simply carried out by calculating the required thickness of 
REGUPOL INODIS vertical based on the maximum interstorey drift taken from the standard building 
calculation using a bare frame model. Verification for out-of-plane actions is straightforward, as 
REGUPOL INODIS horizontal provides a stable arching effect. The REGUPOL INODIS system is designed 
and installed in the same way for infill panels with and without openings, and the design is carried out 
for the whole building or individual stories using simple design rules for the decisive panels, minimizing 
the structural engineer's workload. As an alternative a story by story calculation can be carried out to 
minimize the thickness. 
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INODIS DESIGN 
 
Code 
INODIS can be designed as a non-interacting infill panel in accordance with first and second Eurocode 
generation [1], [2], [3]. 
 
Design 
The design includes the verifications for in-plane and out-of-plane loading. The in-plane verification is 
based on the requirements that the contribution to the lateral stiffness and seismic resistance of the 
structure is small and that the effects of the infill-frame interaction can be neglected. For the out-of-
plane design, the connections to the RC frame and masonry infill must be verified for the out-of-plane 
loading.  
 
In-plane verification  
Verification of contribution to lateral stiffness 
Non-interacting infills using REGUPOL INODIS are not included in the structural analysis model, as their 
contribution to lateral stiffness is negligible in accordance with EN 1998-1-2 [2]. This makes the analysis 
simpler, more robust, and less sensitive to uncertain infill properties. Design verification is therefore 
simplified and limited to local checks of the infill panels, both in-plane and out-of-plane.  
 
Verification of transferred shear force 
The verification may be considered satisfied if the shear force 𝑉𝑉𝑐𝑐,𝑎𝑎𝑎𝑎transferred from the columns to 
the infill panel does not exceed 30% of the infill in-plane design resistance in shear 𝑉𝑉𝑎𝑎𝑎𝑎,𝑅𝑅𝑅𝑅: 

 𝑉𝑉c,ap ≤ 0,3 𝑉𝑉 ap,Rd (1) 
 
The in-plane design resistance in shear 𝑉𝑉ap,Rd is calculated as follows:  

 

𝑉𝑉ap,Rd  =
1
γM
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(2) 

 

𝑉𝑉ap,Rd design resistance to horizontal shear of the infill panel; 

γM partial safety factor for SD according to EN 1998-1-2, 14.3(5), γM = 1.5; 

𝑡𝑡𝑎𝑎𝑎𝑎 infill panel thickness; 

𝑓𝑓𝑣𝑣𝑣𝑣0  characteristic initial shear strength as given in EN 1996-1-1, 5.7.2.2;  

𝑙𝑙𝑎𝑎𝑎𝑎 infill panel length; 

𝜇𝜇𝑓𝑓 characteristic friction coefficient according to EN 1996-1-1, 5.7.2.3(4), should be 
taken equal to 0,4; 

𝑙𝑙𝑠𝑠 length of the diagonal of the panel 
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ℎ𝑎𝑎𝑎𝑎 infill panel clear height; 

𝛼𝛼 angle between the infill panel diagonal and the horizontal (beam); 

𝜌𝜌𝑜𝑜𝑜𝑜 reduction factor in case of infills with openings according to EN 1998-1-2, 7.4.2.9. 
 

The shear force 𝑉𝑉 c,ap may be calculated as: 
 𝑉𝑉c,ap =  𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 𝑡𝑡𝑎𝑎𝑎𝑎 𝑙𝑙cs  (3) 

 

𝑙𝑙cs contact length of the compression strut in the infill panel along the column: 
𝑙𝑙cs  =  0,25 𝑙𝑙ap

𝑐𝑐𝑐𝑐𝑐𝑐2𝛼𝛼 
 

𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷  design average stress of the filling material along the contact length 𝑙𝑙cs 
calculated with the design drift 𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆 .  

 
Out-of-plane verification 
Verification of the infill 
The design out-of-plane load 𝑓𝑓ap,d should not exceed the design out-of-plane resistance 𝑞𝑞𝑙𝑙𝑙𝑙𝑙𝑙,𝑑𝑑. The 
design out-of-plane load per unit area may be calculated according to EN 1998-1-2, 7.2.1: 
 

 𝑓𝑓ap,d  =
𝛾𝛾𝑎𝑎𝑎𝑎 𝑚𝑚𝑎𝑎𝑎𝑎 𝑆𝑆𝑎𝑎𝑎𝑎
𝐴𝐴𝑁𝑁  𝑞𝑞𝑎𝑎𝑎𝑎,𝑆𝑆

 
(4) 

 
𝛾𝛾𝑎𝑎𝑎𝑎 performance factor in accordance with EN 1998-1-2, 7.2.2, 𝛾𝛾𝑎𝑎𝑎𝑎 = 1.0; 

𝑚𝑚𝑎𝑎𝑎𝑎 mass of the infill panel per meter; 

𝑆𝑆𝑎𝑎𝑎𝑎 floor acceleration according to EN 1998-1-2, 7.2.1(6); 

𝐴𝐴𝑁𝑁 net area of the infill; 

𝑞𝑞𝑎𝑎𝑎𝑎,𝑆𝑆 behaviour factor of the infill panel, 𝑞𝑞𝑎𝑎𝑎𝑎,𝑆𝑆 = 1.3; 

  
The out-of-plane design resistance per unit area of the infill panel, 𝑞𝑞𝑙𝑙𝑙𝑙𝑙𝑙,𝑑𝑑, is calculated in accordance 
with EN 1996-1-1, 8.4.3(6), considering only the vertical load direction. 
 

 
 

𝑞𝑞𝑙𝑙𝑙𝑙𝑙𝑙,𝑑𝑑 = 𝐹𝐹𝑀𝑀 𝑓𝑓𝑑𝑑
(0.9 𝑡𝑡𝑎𝑎𝑎𝑎− 𝑑𝑑𝑎𝑎) 𝑡𝑡𝑎𝑎𝑎𝑎 

ℎ𝑎𝑎𝑎𝑎2
𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖

𝐴𝐴𝑁𝑁
 (5) 

 
𝐹𝐹𝑀𝑀 Factor, EN 1996-1-1-2025, 8.4.3, 𝐹𝐹𝑀𝑀 = 1.2 and 𝐹𝐹𝑀𝑀 = 0.8 for lightweight 

aggregate and autoclaved aerated concrete masonry units of Group 1 or 
other units than Group 1; 

𝑓𝑓𝑑𝑑 design compressive strength of masonry in vertical direction; 
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𝑑𝑑𝑎𝑎 deflection of the arch under design lateral load; may be assumed zero for 
infill panels with a height to thickness ratio ≤ 20; 

𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 reduction factor for the interaction between in-plane and out-of-plane action 
effects. 𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 1.0 for non-interacting infills; 

𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖 sum of all areas of all infill wall segments extending over the wall height that 
can resist the arch thrust 

𝐴𝐴𝑁𝑁 net area of the infill 
 
 
Verification of the rubber connection 
In accordance with the assumed arching action, the verification is conservatively carried out without 
considering any load transfer to the column connections. It shall be verified that the design force per 
running metre 𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶,𝑑𝑑 resulting from the out-of-plane load 𝑓𝑓𝑎𝑎𝑎𝑎,𝑑𝑑 does not exceed the design shear 
resistance 𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶,𝑅𝑅𝑅𝑅 of the connection. For connections, the characteristic resistance per running metre 
is 𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶 = 34.4 kN/m for masonry with regular mortar joints and 𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶 = 58.3 kN/m for masonry with 
thin-bed mortar joints. These values were confirmed by tests on various masonry and mortar types [5] 
according to EN 1996-1-1 [4]. The resulting design out-of-plane force 𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶,𝑅𝑅𝑅𝑅 of the infill is calculated 
as follows: 
𝐹𝐹𝑎𝑎𝑎𝑎,d =  𝑓𝑓ap,d 𝐴𝐴N 
The design out-of-plane load per unit length is calculated with the total arching length 𝑙𝑙arching  of the 
infill: 

𝐹𝐹𝐶𝐶𝐶𝐶𝐶𝐶,Rd =  
𝐹𝐹ap,d

𝑙𝑙arching 𝛾𝛾M
  

 
The arching length corresponds to the sum of the wall parts spanning over the full height with INODIS 
supports at top and bottom. The partial safety factor is applied with γM = 1.5 according to EN 1998-1-
2, 14.3(5).  
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DESIGN EXAMPLE: 6-storey building 
 
Building description 
The design of INODIS is illustrated for a regular 6-storey reinforced concrete frame structure with 
masonry infills. Figure 1 shows a 3D-view of the building, while Figure 2 depicts the ground plan 
configuration. 

     
Figure 1: 3D-view of the 6-storey building 
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[m] 
Figure 2: Ground plan of the 6-storey building 

 
 
The infills are constructed using the vertically perforated brick known as Porotherm 25 [7] and thin 
bed mortar. The material and strength characteristics are given in Table 1. 
Table 1: Material and strength characteristics of the vertically perforated brick Porotherm 25  

Thickness: t = 250 mm 

 

Brick strength: fb = 10 N/mm2 
Masonry strength: fk = 4,52 N/mm2 
Characteristic initial shear strength: : fvk0 = 0,3 N/mm2 
Mass: 0,78 t/m3 
Thin bed mortar class: M10 

 
The verifications are performed for three representative frames: a solid infilled frame as well as frames 
with window and door openings (Figure 3). 
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Panel A9

 

Panel B 

 
Panel C 

 
Figure 3: Geometry of panel A (solid), Panel B (window opening) and Panel C (door opening) 

Interstory drift and floor acceleration 
The building is designed in accordance with EN 1998-1-2 [2] for a maximum interstorey drift of 1%, 
corresponding to a maximum relative displacement of 𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆 = 30 mm. The maximum spectral 
acceleration at the building site with rock conditions is 𝑆𝑆𝛼𝛼 = 2.0 m/s2. The structural analysis results in 
a maximum floor acceleration of 𝑆𝑆𝑎𝑎𝑎𝑎 = 11 m/s2. The REGUPOL INODIS system is subsequently 
designed and verified to provide adequate in-plane and out-of-plane resistance under this seismic 
demand.  
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Input values 
Geometry, material and strength parameter of masonry and mortar, safety factors 

Panel 𝛄𝛄𝐌𝐌 
[-] 

𝝁𝝁𝒇𝒇 
[-] 

𝒇𝒇𝒗𝒗𝒗𝒗𝒗𝒗 
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𝑵𝑵
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𝒇𝒇𝒃𝒃 

�
𝑵𝑵

𝒎𝒎𝒎𝒎𝟐𝟐� 

𝒇𝒇𝐤𝐤  

�
𝑵𝑵

𝒎𝒎𝒎𝒎𝟐𝟐� 

𝒇𝒇𝐦𝐦  

�
𝑵𝑵

𝒎𝒎𝒎𝒎𝟐𝟐� 

𝒕𝒕𝒂𝒂𝒂𝒂  
[mm] 

𝒉𝒉𝒂𝒂𝒂𝒂  
[mm] 

𝒍𝒍𝒂𝒂𝒂𝒂  
[mm] 

𝜶𝜶  
[◦] 

𝒍𝒍𝐬𝐬 

[𝒎𝒎𝒎𝒎] 

𝒍𝒍𝐜𝐜𝐜𝐜  
[𝒎𝒎𝒎𝒎] 

𝒉𝒉𝐬𝐬  
[𝒎𝒎𝒎𝒎] 

𝜸𝜸𝒓𝒓,𝑺𝑺𝑺𝑺  
[𝒎𝒎𝒎𝒎] 

A 1.5 0.4 0.3 10.0 4.52 10.0 250 2600 3000 40.9 3790 1313 3000 1.0 
B 1.5 0.4 0.3 10.0 4.52 10.0 250 2600 3750 34.7 4563 1388 3000 1.0 
C 1.5 0.4 0.3 10.0 4.52 10.0 250 2600 3750 34.7 4563 1388 3000 1.0 

 
Performance factor, density, behaviour factor, openings 

Panel 𝛄𝛄𝐚𝐚𝐚𝐚 
[-] 

𝝆𝝆𝒅𝒅 

�
𝒌𝒌𝒌𝒌
𝒎𝒎𝟑𝟑� 

𝑺𝑺𝒂𝒂𝒂𝒂 

�
𝒎𝒎
𝒔𝒔𝟐𝟐
� 

𝒒𝒒𝒂𝒂𝒂𝒂,𝑺𝑺  
[-] 

𝒍𝒍𝒐𝒐𝒐𝒐,1  
[mm] 

𝒉𝒉𝒐𝒐𝒐𝒐,1  
[mm] 

𝒍𝒍𝒐𝒐𝒐𝒐,2  
[mm] 

𝒉𝒉𝒐𝒐𝒐𝒐,2  
[mm] 

𝑨𝑨𝒐𝒐𝒐𝒐  
[𝒎𝒎𝟐𝟐] 

𝛂𝛂𝐚𝐚 
[%] 

𝝆𝝆𝒐𝒐𝒐𝒐  
[−] 

A 1.0 780 0.3 1.3 - - - - - - 1.0 
B 1.0 780 0.3 1.3 1000 1700 - - 17e5 17.44 0.525 
C 1.0 780 0.3 1.3 1000 2300 800 500 20e5 26.67 0.442 

 
REGUPOL INODIS 
The design calculation is carried out for REGUPOL INODIS vertical plus with a thickness of 50 mm in 
combination with REGUPOL INODIS horizontal [6]. Finally, a tabulated comparison with the results for 
different thicknesses is provided. 

Panel Column  Beam 
A, B, C REGUPOL INODIS vertical plus - 50 mm REGUPOL INODIOS horizontal - 15 mm 
 
Verification 
 
In-plane verification  
 
Verification of transferred shear force 
It must be verified that the contact force 𝑉𝑉c,ap transferred from the columns to the infill panel should 
not exceed 30% of the in-plane design resistance in shear 𝑉𝑉 ap,Rd of the infill panel: 

𝑽𝑽𝐜𝐜,𝐚𝐚𝐚𝐚 ≤ 𝟎𝟎,𝟑𝟑 𝑽𝑽 𝐚𝐚𝐚𝐚,𝐑𝐑𝐑𝐑  

 
Panel A 

 𝑉𝑉ap,Rd,A      = 1
γM
�𝑡𝑡𝑎𝑎𝑎𝑎 𝑓𝑓𝑣𝑣𝑣𝑣0  �𝑙𝑙𝑎𝑎𝑎𝑎 + 𝜇𝜇𝑓𝑓

𝑙𝑙𝑠𝑠

1−𝜇𝜇𝑓𝑓
ℎ𝑎𝑎𝑎𝑎
𝑙𝑙𝑎𝑎𝑎𝑎

sin𝛼𝛼�� 

                 =
1

1.5
�250 ∙  0.3 �3000 + 0,4

�(30002 + 26002)

1 − 0.4 2600
3000

sin 0.714�� ∙ 10−3 = 𝟐𝟐𝟐𝟐𝟐𝟐.𝟓𝟓𝟓𝟓 𝒌𝒌𝒌𝒌 

 

𝑉𝑉c,ap,A =  𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 𝑡𝑡𝑎𝑎𝑎𝑎 𝑙𝑙cs =  0.0468 𝑁𝑁
𝑚𝑚𝑚𝑚2  · 250 𝑚𝑚𝑚𝑚 · 1313 𝑚𝑚𝑚𝑚 = 𝟏𝟏𝟏𝟏.𝟑𝟑𝟑𝟑 𝒌𝒌𝒌𝒌 ≤ 𝟔𝟔𝟔𝟔.𝟖𝟖 𝒌𝒌𝒌𝒌     
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Panel B 

 𝑉𝑉ap,Rd,B      = 1
γM
�𝑡𝑡𝑎𝑎𝑎𝑎 𝑓𝑓𝑣𝑣𝑣𝑣0  �𝑙𝑙𝑎𝑎𝑎𝑎 + 𝜇𝜇𝑓𝑓

𝑙𝑙𝑠𝑠

1−𝜇𝜇𝑓𝑓
ℎ𝑎𝑎𝑎𝑎
𝑙𝑙𝑎𝑎𝑎𝑎

sin𝛼𝛼�� ∙ ρop,B 

=
1

1,5
�250 ∙  0.3 �3750 + 0.4

�(37502 + 26002)

1 − 0.4 2600
3750

sin 0.606�� ∙ 10−3 ∙ 0.525 = 𝟏𝟏𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏 𝒌𝒌𝒌𝒌 

𝑉𝑉c,ap.B =  𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 𝑡𝑡𝑎𝑎𝑎𝑎 𝑙𝑙cs =  0.0468
𝑁𝑁

𝑚𝑚𝑚𝑚2  · 250 𝑚𝑚𝑚𝑚 · 1388 𝑚𝑚𝑚𝑚 = 𝟏𝟏𝟏𝟏.𝟐𝟐 𝒌𝒌𝒌𝒌 ≤ 𝟒𝟒𝟒𝟒.𝟖𝟖 𝒌𝒌𝒌𝒌 

 
Panel C 

𝑉𝑉ap,Rd,C      =
1
γM

⎣
⎢
⎢
⎡
𝑡𝑡𝑎𝑎𝑎𝑎 𝑓𝑓𝑣𝑣𝑣𝑣0  

⎝

⎛𝑙𝑙𝑎𝑎𝑎𝑎 + 𝜇𝜇𝑓𝑓
𝑙𝑙𝑠𝑠

1 − 𝜇𝜇𝑓𝑓
ℎ𝑎𝑎𝑎𝑎
𝑙𝑙𝑎𝑎𝑎𝑎

sin𝛼𝛼

⎠

⎞

⎦
⎥
⎥
⎤

· ρop,C 

=
1

1,5
�250 ·  0,3 �3750 + 0.4

�(37502 + 26002)

1 − 0.4 2600
3750

sin 0.606�� · 10−3 · 0.341 = 𝟖𝟖𝟖𝟖.𝟓𝟓𝟓𝟓 𝒌𝒌𝒌𝒌 

 

𝑉𝑉c,ap,𝐶𝐶 =  𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 𝑡𝑡𝑎𝑎𝑎𝑎 𝑙𝑙cs =  0.0468
𝑁𝑁

𝑚𝑚𝑚𝑚2  · 250 𝑚𝑚𝑚𝑚 · 1388 𝑚𝑚𝑚𝑚 = 𝟏𝟏𝟏𝟏.𝟐𝟐 𝒌𝒌𝒌𝒌 ≤ 𝟐𝟐𝟐𝟐.𝟔𝟔 𝒌𝒌𝒌𝒌 

 
 
The design average stress 𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 of the rubber material is determined for all panels for a design drift of 
𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆 = 30 mm with 𝛾𝛾𝑟𝑟,𝑆𝑆𝑆𝑆 = 1.0 as experimental tests confirm that REGUPOL INODIS can 
accommodate drift levels exceeding 2% when properly designed [8], [9]: 

𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆 = 30 mm ·  𝛾𝛾𝑟𝑟,𝑆𝑆𝑆𝑆 = 30 · 1.0 = 30 𝑚𝑚𝑚𝑚 
Note that interstorey drift relates to the total storey height; since the infill extends only over the 
clear height ℎ𝑎𝑎𝑎𝑎, the top displacement is proportionally reduced. 

𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆 =
30

3000
· �3000 −

400
2
� = 28 𝑚𝑚𝑚𝑚 

As REGUPOL INODIS horizontal provides sliding at top and bottom, the design interstorey drift can be 
reduced by 50 % for all panels:  

𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆 = 0,5 · 28 =  14 𝑚𝑚𝑚𝑚  
This allows the design strain 𝜀𝜀𝑑𝑑 to be calculated for the selected rubber thickness of 50 mm. Using this, 
the corresponding design stress is determined from stress-strain curve of REGUPOL INODIS vertical 
plus: 

𝜀𝜀𝑑𝑑 =
𝑑𝑑𝑟𝑟,𝑆𝑆𝑆𝑆

𝑡𝑡𝑟𝑟
=

14
50

= 0.28 =>  𝜎𝜎𝑠𝑠,𝐷𝐷 = 0,0935 
𝑁𝑁

𝑚𝑚𝑚𝑚2 

The corresponding maximum stress 𝜎𝜎𝑚𝑚𝑚𝑚𝑚𝑚 is determined using the stress-displacement curve (Figure 3) 
of Regupol INODIS vertical plus. Assuming a linear stress distribution along the contact length, the 
design average stress 𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 can be calculated for both panels to: 

mailto:info@regupol.de
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𝜎𝜎𝑠𝑠𝑠𝑠,𝐷𝐷 = 𝜎𝜎𝑚𝑚𝑚𝑚𝑚𝑚 · 0,5 = 0,0935 · 0,5 =  0,0468 
𝑁𝑁

𝑚𝑚𝑚𝑚2 

 
Figure 4: Stress-displacement relationship for REGUPOL INODIS vertical plus [5] 

 
Thickness optimization and maximum allowable drifts 
Table 6 summarizes the results for the maximum allowable drifts at an interstorey drift of 1%, both 
for optimized thicknesses and for the standard thicknesses of 25 mm and 50 mm. The drift values are 
rounded up to the nearest millimeter. 
 
Table 2: Maximum allowable drifts for optimized thickness at 1%drift and for standard thicknesses of REGUPOL INODIS 
vertical plus 

Panel Design Scenario Thickness Max. allowable drift 𝒅𝒅𝒓𝒓 Drift Ratio 𝚯𝚯𝒓𝒓 

A Max allowable drift 25 mm 26 mm 0,85 % 
 

50 mm 51 mm 1,70 % 
Optimized thickness for 1 % drift 30 mm 30 mm 1,00 % 

B Max allowable drift 25 mm 22 mm 0,73 % 
50 mm 44 mm 1,46 % 

Optimized thickness for 1 % drift 35 mm 30 mm 1,00 % 

C Max allowable drift 25 mm 18 mm 0,63 % 
50 mm 37 mm 1,25 % 

Optimized thickness for 1 % drift 40 mm 30 mm 1,00 % 
 
 

0

0,05
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Out-of-plane verification 
 
Design out-of-plane load  
 
Panel A 

𝑓𝑓ap,d  =
𝛾𝛾𝑎𝑎𝑎𝑎 𝑚𝑚𝑎𝑎𝑎𝑎 𝑆𝑆𝑎𝑎𝑎𝑎
𝐴𝐴N 𝑞𝑞𝑎𝑎𝑎𝑎,𝑆𝑆

=
1.0 ∙  0.78 𝑡𝑡

𝑚𝑚3 ∙ 0.25 𝑚𝑚 ∙ 2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 ∙ 11.0 𝑚𝑚/𝑠𝑠2

2.6 𝑚𝑚 ∙ 3.0 𝑚𝑚 ∙ 1.3
= 1.65 𝑘𝑘𝑘𝑘/𝑚𝑚2 

 
Panel B 

𝑓𝑓ap,d  =
𝛾𝛾𝑎𝑎𝑎𝑎 𝑚𝑚𝑎𝑎𝑎𝑎 𝑆𝑆𝑎𝑎𝑎𝑎
𝐴𝐴N 𝑞𝑞𝑎𝑎𝑎𝑎,𝑆𝑆

=
1.0 ∙ 0.78 𝑡𝑡

𝑚𝑚3 ∙ 0.25 𝑚𝑚 ∙ (2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 ∙ 1.7) ∙ 11.0 𝑚𝑚/𝑠𝑠2

(2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 𝑚𝑚 ∙ 1.7 𝑚𝑚) ∙ 1.3
= 1.65 𝑘𝑘𝑘𝑘/𝑚𝑚2 

 
Panel C 

𝑓𝑓ap,d  =
𝛾𝛾𝑎𝑎𝑎𝑎 𝑚𝑚𝑎𝑎𝑎𝑎 𝑆𝑆𝑎𝑎𝑎𝑎
𝐴𝐴N 𝑞𝑞𝑎𝑎𝑎𝑎,𝑆𝑆

=
1.0 ∙ 0.78 𝑡𝑡

𝑚𝑚3 ∙ 0.25 𝑚𝑚 ∙ (2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 ∙ 2.3 −  0.8 ∙ 0.5 𝑚𝑚) ∙ 11.0 𝑚𝑚/𝑠𝑠2

(2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚− 1.0 ∙ 2.3 𝑚𝑚 −  0.8 ∙ 0.5 𝑚𝑚 ) ∙ 1.3
= 1.65 𝑘𝑘𝑘𝑘/𝑚𝑚2 

 

 
Out-of-plane resistance 
The out-plane resistance is calculated using the arching effect in vertical direction only. The reduction 
factor for the interaction between in-plane and out-of-plane action effects is considered with 𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 =
1.0 for non-interacting infills. 

Panel A, B, C 

𝑞𝑞𝑙𝑙𝑙𝑙𝑙𝑙,𝑑𝑑 = 𝐹𝐹𝑀𝑀 𝑓𝑓𝑑𝑑
(0.9 𝑡𝑡𝑎𝑎𝑎𝑎 −  𝑑𝑑𝑎𝑎) 𝑡𝑡𝑎𝑎𝑎𝑎 

ℎ𝑎𝑎𝑎𝑎2
𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 0.8 

4,52 𝑁𝑁/𝑚𝑚𝑚𝑚2

1,5
 
(0.9 ∙ 250 mm −  0) ∙ 250 𝑚𝑚𝑚𝑚 

26002 𝑚𝑚𝑚𝑚2 
1.0 = 20.06

𝑘𝑘𝑘𝑘
𝑚𝑚2 

 
Out-of-plane verification 
 
Panel A 

𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 2.6 𝑚𝑚 ∙ 3.0 𝑚𝑚 = 7.8 𝑚𝑚2 𝐴𝐴𝑁𝑁 = 2.6 𝑚𝑚 ∙ 3.0 𝑚𝑚 = 7.8 𝑚𝑚2 
𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖

𝐴𝐴𝑁𝑁
= 1.0 

𝒒𝒒𝒍𝒍𝒍𝒍𝒍𝒍,𝒅𝒅 = 𝟐𝟐𝟐𝟐.𝟎𝟎𝟎𝟎
𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 ≥ 𝒇𝒇𝐚𝐚𝐚𝐚,𝐝𝐝 = 𝟏𝟏.𝟔𝟔𝟔𝟔

𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 

 
Panel B 

𝐴𝐴𝑁𝑁 = 2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 𝑚𝑚 ∙ 1.7 𝑚𝑚 = 8.05 𝑚𝑚2   𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚− 1.0 ∙ 2.6 𝑚𝑚 = 7.15 𝑚𝑚2  
 
𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝑁𝑁

= 0.89 

𝒒𝒒𝒍𝒍𝒍𝒍𝒍𝒍,𝒅𝒅 = 𝟐𝟐𝟐𝟐.𝟎𝟎𝟎𝟎
𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 ∙ 𝟎𝟎.𝟖𝟖𝟖𝟖 = 𝟏𝟏𝟏𝟏,𝟖𝟖𝟖𝟖 

𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 ≥ 𝒇𝒇𝐚𝐚𝐚𝐚,𝐝𝐝 = 𝟏𝟏.𝟔𝟔𝟔𝟔

𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 
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Panel C 
𝐴𝐴𝑁𝑁 = 2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 𝑚𝑚 ∙ 2.3 𝑚𝑚− 0.8 𝑚𝑚 ∙ 0.5 𝑚𝑚 = 7.05 𝑚𝑚2  
𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 ∙ 2.6 𝑚𝑚 − 0.8 ∙ 2.6 𝑚𝑚 = 5.07 𝑚𝑚2  
𝐴𝐴𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑖𝑖𝑖𝑖𝑖𝑖
𝐴𝐴𝑁𝑁

= 0.72 

𝒒𝒒𝒍𝒍𝒍𝒍𝒍𝒍,𝒅𝒅 = 𝟐𝟐𝟐𝟐.𝟎𝟎𝟎𝟎
𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 ∙ 𝟎𝟎.𝟕𝟕𝟕𝟕 = 𝟏𝟏𝟏𝟏.𝟒𝟒𝟒𝟒 

𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 ≥ 𝒇𝒇𝐚𝐚𝐚𝐚,𝐝𝐝 = 𝟏𝟏.𝟔𝟔𝟔𝟔

𝒌𝒌𝒌𝒌
𝒎𝒎𝟐𝟐 

 
 
 
Verification of the rubber connection 
 
Panel A 

𝐹𝐹Con,d =  𝑓𝑓ap,d 𝐴𝐴N = 1.65
𝑘𝑘𝑘𝑘
𝑚𝑚2 ∙ 2.6 𝑚𝑚 ∙ 3.0 𝑚𝑚 = 12.87 𝑘𝑘𝑘𝑘 

Total length with arching effect: 𝑙𝑙arching = 3.0 𝑚𝑚   
 

𝑭𝑭𝑪𝑪𝑪𝑪𝑪𝑪,𝑹𝑹𝑹𝑹 =  
𝑭𝑭𝐂𝐂𝐂𝐂𝐂𝐂
𝜸𝜸𝐌𝐌

=
𝟓𝟓𝟓𝟓. 𝟑𝟑 𝒌𝒌𝒌𝒌𝒎𝒎
𝟏𝟏. 𝟓𝟓

= 𝟑𝟑𝟑𝟑. 𝟖𝟖𝟖𝟖
𝒌𝒌𝒌𝒌
𝒎𝒎

≥ 𝑭𝑭𝑪𝑪𝑪𝑪𝑪𝑪,𝒅𝒅 =
𝟏𝟏𝟏𝟏. 𝟖𝟖𝟖𝟖 𝒌𝒌𝒌𝒌
𝟐𝟐 ∙ 𝟑𝟑. 𝟎𝟎 𝒎𝒎

= 𝟏𝟏. 𝟗𝟗𝟗𝟗
𝒌𝒌𝒌𝒌
𝒎𝒎

  

 
Panel B 

𝐹𝐹ap,d =  𝑓𝑓ap,d 𝐴𝐴N = 1.65
𝑘𝑘𝑘𝑘
𝑚𝑚2 ∙ (2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 𝑚𝑚 ∙ 1.7 𝑚𝑚) = 13.28 𝑘𝑘𝑘𝑘 

Total length with arching effect: 𝑙𝑙arching = 2.75 𝑚𝑚   
 

𝑭𝑭𝑪𝑪𝑪𝑪𝑪𝑪,𝑹𝑹𝑹𝑹 =
𝑭𝑭𝐂𝐂𝐂𝐂𝐂𝐂
𝜸𝜸𝐌𝐌

=
𝟓𝟓𝟓𝟓.𝟑𝟑𝒌𝒌𝒌𝒌𝒎𝒎
𝟏𝟏.𝟓𝟓

= 𝟑𝟑𝟑𝟑.𝟖𝟖𝟖𝟖 
𝒌𝒌𝒌𝒌
𝒎𝒎

≥ 𝑭𝑭𝐂𝐂𝐂𝐂𝐂𝐂,𝐝𝐝 =  
𝟏𝟏𝟏𝟏.𝟐𝟐𝟐𝟐 𝒌𝒌𝒌𝒌
𝟐𝟐 ∙ 𝟐𝟐.𝟕𝟕𝟕𝟕 𝒎𝒎

= 𝟐𝟐.𝟒𝟒𝟒𝟒
𝒌𝒌𝒌𝒌
𝒎𝒎

  

 
Panel C 

𝐹𝐹ap,d =  𝑓𝑓ap,d 𝐴𝐴N = 1.65
𝑘𝑘𝑘𝑘
𝑚𝑚2 ∙ (2.6 𝑚𝑚 ∙ 3.75 𝑚𝑚 − 1.0 𝑚𝑚 ∙ 2.6 𝑚𝑚 − 0.8 𝑚𝑚 ∙ 0.5 𝑚𝑚) = 11,63 𝑘𝑘𝑘𝑘 

Total length with arching effect: 𝑙𝑙arching = 2.75 𝑚𝑚   
 

𝑭𝑭𝑪𝑪𝑪𝑪𝑪𝑪,𝑹𝑹𝑹𝑹 =
𝑭𝑭𝐂𝐂𝐂𝐂𝐂𝐂
𝜸𝜸𝐌𝐌

=
𝟓𝟓𝟓𝟓. 𝟑𝟑 𝒌𝒌𝒌𝒌𝒎𝒎
𝟏𝟏. 𝟓𝟓

= 𝟑𝟑𝟑𝟑. 𝟖𝟖𝟖𝟖
𝒌𝒌𝒌𝒌
𝒎𝒎

≥ 𝑭𝑭𝑪𝑪𝑪𝑪𝑪𝑪,𝒅𝒅 =  
𝟏𝟏𝟏𝟏. 𝟔𝟔𝟔𝟔 𝒌𝒌𝒌𝒌
𝟐𝟐 ∙ 𝟏𝟏. 𝟗𝟗𝟗𝟗 𝒎𝒎

= 𝟐𝟐. 𝟗𝟗𝟗𝟗
𝒌𝒌𝒌𝒌
𝒎𝒎

  

 
Application: Web-based design tool 
 
In the following the three infill panels A, B and C are designed with the web-based tool REGUPOL 
INODIS – WEB Design. The web-based design tool is available on the INODIS website 
(https://inodis.regupol.com/). 
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Annex 1: Infill Panel A 
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Annex 2: Infill Panel B 
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Annex 3: Infill Panel C 
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DISCLAIMER 

REGUPOL INODIS 

 

REGUPOL INODIS is a structural decoupling system for reducing seismic damage to non-load-bearing 
masonry walls in reinforced concrete structures. The product has been developed and tested on the 
basis of the latest engineering findings to reduce damage to walls and structural elements during 
earthquake events. 

When correctly deployed by a professionally qualified person, REGUPOL INODIS provides the 
function of a non-interacting infill in accordance with EN 1998-1-2 Buildings, Section 7.4.3. This 
protection can only be ensured if the product has been properly implemented. If proper planning 
and execution are not fulfilled, the protective effects of the products cannot be guaranteed. 

 

It is expressly stated that REGUPOL INODIS is not designed or certified to prevent the collapse of a 
building. The product does not replace structural design measures for earthquake protection in 
accordance with applicable standards (e.g. Eurocode 8) and is to be used exclusively as a 
supplementary system for mitigating damage to non-load-bearing components. REGUPOL INODIS is 
expressly not intended for earthquake protection measures other than those described above and is 
not suitable for the strengthening/upgrading of existing buildings. 

 

In the event of damage as a result of an earthquake – in particular in the case of personal injury or 
building collapse – no liability can be assumed if applicable building regulations, static structural 
requirements, or professional planning and execution of the overall system have not been complied 
with or if REGUPOL INODIS has been used outside the recommended conditions of use. REGUPOL 
INODIS was developed and tested under defined laboratory conditions. Since seismic activities 
deviate from these defined conditions in individual cases, it cannot be ruled out that damage to 
masonry walls and consequential damage may occur despite professional planning and construction. 
No liability can be accepted for REGUPOL INODIS products in this case either. 

 

Responsibility for the correct planning, selection, integration, and monitoring of the product lies with 
the executing specialist architects, structural engineers, and the construction companies performing 
the work. The selection of specialist planners is always performed by those responsible for the 
construction project at their own responsibility. Specialist architects, structural engineers, and all 
other parties involved in the construction project are in no contractual relationship with REGUPOL 
Germany and also do not act as vicarious agents or agents for REGUPOL Germany. Liability for 
planning or design errors can therefore not be assumed under any legal aspect. 
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