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1. GUIDELINES FOR ARCHITECTURAL DESIGN 

 

 
1.1 Thicknesses 

JUBHome WALL elements consist of (1) an internal layer made of expanded 

polystyrene (EPS), with a thickness of 75mm, (2) a middle layer made of 

reinforced concrete, with a thickness of 150 mm, and an external layer made 

of EPS, which can have different thicknesses. There are four different but 

standardized types of wall elements, as follows: 

WALL 300: 75 + 150 + 75 mm 

WALL 390: 75 + 150 + 165 mm 

WALL 465: 75 + 150 + 240 mm 

WALL 525: 75 + 150 + 300 mm 

Corresponding diagrams showing these different types of wall elements are 

provided in Annex 1 to these guidelines. 

 

1.2 Grid layout according to floor-plan and elevation 

 The floor-plan grid layout of JUBHome WALL elements is orthogonal, with 

increments of 75mm in both orthogonal directions. All inter-connected walls 

made of JUBHome WALL elements have to be designed taking into account 

this grid layout. When measuring distances between external (circumferential) 

and internal walls, the length of the internal walls needs to be taken into 

account (see Annex 1). All openings located in internal walls must be located 

in such a way that the above-mentioned grid layout, with increments of 75 

mm, is taken into account. It is recommended that the width of doors in interior 

walls should amount to 900mm, which is a standard construction size. 

 The height of the basic wall elements, and thus also of individual horizontal 

courses of the walls, amounts to 364 mm. In the case when the storey height 

is not equal to a multiple of the height of the basic wall element, then special 

"height-increasing elements", which can provide the extra needed height, can 

be used. They have a height equal to one quarter of the height of the basic 

wall element, i.e. 91 mm. The recommended clear structural height of 

individual storeys is equal to the height of 8 courses of basic wall elements. 

Due to the permissible unevenness of the floor slab, an extra 10 mm higher 

ring elements are placed beneath the first course of wall elements. This 

results in a clear structural storey height of 2922 mm, measured between the 

two reinforced concrete slabs (see Annex 1). In the case that the floor 

structure above the RC slab has a height of 150 mm, and the suspended 

ceiling has a thickness of 160 mm, then a clear storey height of 2612 mm is 

obtained. 

 The inter-storey floor slabs can have any selected thickness since the ring 

elements can be cut to the desired height. 

 



   

1.3 Openings for windows and doors 

 

 It is recommended that the distance between any corner and the edge of a 

window/door opening should be either 225mm or 375mm. If this distance is 

any larger, then it should be equal to an odd multiple of 75mm. Distances 

amounting to even multiples of 75 mm are also possible. 

 The width of window/door openings should be an even multiple of 75mm or a 

multiple of 150mm. The same rule should be taken into account in the case of 

walls between two openings, and also in the case of narrower walls. 

 The "closing elements" (see Annex 1), which are located next to window and 

door openings, left and right of the structural wall opening, have a thickness of 

60 mm, so that the geometry of the concrete is also an equal amount shorter 

than the design width of the wall opening. 

 In the case of parapet walls, use is made of "covering elements", which have 

a height of 91 mm. Thus the ideal height of parapet walls, measured from the 

top of the RC slab, is equal to a multiple of 364 mm, increased by 91 mm. 

 The height of the lintel elements is 364 mm, and their bottom part has a 

thickness of 115 mm. It is recommended that the bottom of the linear wall 

elements is levelled with the bottom of the EPS lintel. In the case when the top 

of the wall opening is at height which is lower than the level of the bottom of 

the lintel element, this difference in height can be made up from the underside 

of the lintel (with specially cut pieces of EPS), so that the geometry of the 

concrete remains unchanged. On the other hand, in the case when the top of 

the wall opening is at a height which is higher than the level of the bottom of 

the lintel, the lintel element can be cut into from the underside in such a way 

that 60 mm of EPS (out of 115 mm) remains at the bottom of this element. At 

whatever height the lintel is positioned, in the concrete outline drawings a 

layer of EPS with a thickness of 60 mm needs to be foreseen above the 

structural wall opening. Such a solution should also be used in cases where 

lintels are hidden in the front of the inter-storey slab. 

 In the case when boxes for blinds are to be installed in walls made of 

JUBHome WALL 465 or 525 elements, a narrow lintel element, with a 

thickness of 300 mm, should be used to construct the lintel. The boxes are 

fixed with screws along the length of this element, and the difference which 

makes up the full thickness of the wall at the location of the box is filled with 

specially cut pieces of EPS (see Annex 1). 

 In principle, pipes having diameters greater than 60 mm may not be installed 

inside JUBHome wall elements, but should be installed next to the wall inside 

gypsum-board panelling. However, pipes having smaller diameters can be 

installed, by cutting, in the 75mm thick layer of EPS on the interior side of the 

JUBHome wall elements. 

 Openings for pipeline installations in walls can be prepared by means of 

hollow timber boxes which are located inside the wall elements. Such boxes 

should be foreseen in the upper courses of wall elements, so that the PP 

(polypropylene) ties can be cut out as necessary, and the boxes can be 

installed. 

 



   

2. GUIDELINES FOR THE STRUCTURAL DESIGN OF WALLS 
 

(Summarized according to: Dolšek, M., Snoj, J., Žižmond, J., 2016. "Navodila za 

potresnoodporno projektiranje armiranobetonskih sten konstrukcijskega sistema 

JUBHome WALL" / "Instructions for the Seismic-Resistant Design of the Reinforced-

Concrete Walls of the JUBHome WALL structural system". Published (in Slovenian) by 

IKPIR, the Institute of Structural Engineering, Earthquake Engineering and Computer 

Science of the Faculty of Civil and Geodetic Engineering, University of Ljubljana. The 

complete document is available (in Slovenian) on the following link: 

http://jubhome.eu/wp-content/uploads/2016/06/Navodila-za-potresnoodporno-

projektiranje-ab-sten-konstrukcijskega-sistema-JUBHome-WALL.pdf) 

 

These guidelines contain the basic requirements for the seismic-resistant design of 

buildings constructed using JUBHome WALL elements. They are arranged in a number 

of different sections, as follows: design of the building, analysis of the structure, design 

of the walls, design of the reinforcement for the walls, and design of the foundations. 

 
 

2.1 Basis for the design 

 

 The concrete used in the construction works shall be of at least class C25/30, 

and the reinforcing steel shall be of at least Class B and quality B500. 

 

 The structure shall not be torsionally flexible. 

 

 In the primary seismic-resistant walls the value of the normalized axial load νd 

shall not exceed 0.4 (SIST EN 1998-1, 5.4.3.4.1(2)).  

 

 The thickness of the walls shall be at least 15 cm. 

 

 Depending on its location, the structure shall have, in each of its principle 

directions, and in every storey, at least such a proportion of load-bearing walls, 

compared to the total floor area, as is prescribed in Table 1. 

 

Table 1: The smallest percentage of load-bearing walls in each of the building's 

principle directions, which ensures fulfilment of the condition about the target 

probability of failure. The reference maximum ground acceleration agR corresponds 

to an earthquake with a return period of 475 years. 

 Acceleration at the location agR∙S (g) 

Number 
of 

storeys 
< 0.125 < 0.15 < 0.175 < 0.20 < 0.225 < 0.25 > 0.25 

1 1 % 1 % 1 % 1 % 1 % 1 % 1.5 % 

2 1 % 1.5 % 1.5 % 2 % 2.5 % 2.5 % 2.5 % 

 

When calculating the necessary percentage of load-bearing walls, all walls whose 

length is greater than 0.70 m, and which are constructed all the way from the base 



   

foundation up to the top of the treated storey shall be taken into account. The 

assumed minimum length of the walls to be taken into account is very similar to a 

length of 4bw, which is usually used to distinguish between walls and columns. 

 

 In each of the building's principle directions there must be at least two walls for 

which the following three conditions are met: (i) that each of them has a length 

of lw, which is equal to the smaller of the two values: 4.0 m or 2hw/3, (ii) that 

together they support at least 20 % of the total gravitational load under the 

seismic design conditions, and (iii) that, assuming fixity of the structural system 

to the ground, its fundamental period of oscillation T1 is less than or equal to 0.5 

s. It is permissible that in one of the principle directions there is only one wall 

which satisfies the above conditions, upon the additional two conditions that: (a) 

in this direction the basic value of the behaviour factor q0 is divided by a factor 

of 1.5, and (b) in the other orthogonal direction the building has at least two 

walls which fulfil the above-listed conditions (SIST EN 1998-1, 5.2.2.1(3)P). 

According to the definitions given in SIST EN 1998-1, hw is the height of the wall 

measured form the top of the foundation slab to the level of the top of the 

highest storey. In this case it is not necessary to take into account a behaviour 

factor q0 of less than 1.5. 

 

2.2 Analysis of the structure 

 

 When analyzing the structure the effect of cracked cross-sections should be 

taken into account. If a detailed analysis of cracked elements is not performed, 

it can be assumed that the elastic flexural and shear stiffnesses of the concrete 

and masonry elements have values which are equal to half the values 

corresponding to uncracked elements (SIST EN 1998-1, 4.3.1(7)). 

 

 In the case of walls built using the JUBHome WALL system, a behaviour factor 

of q0 = 2 should be used. Although this behaviour factor has a low value, in the 

case of buildings having only a ground floor, a first floor, and an under-roof 

space it is unlikely that the design seismic load will be critical when designing 

the necessary amounts of reinforcement. 

 

 Seismic analysis of the structure can be performed by correctly interpreting the 

relevant sections of Eurocode 8-1. All standard recognized analytical methods 

may be used: the method involving the application of horizontal forces, modal 

analysis, or non-linear analysis. 

 

 Inter-storey drifts should be checked taking into account the requirements of 

SIST EN 1998-1, 4.4.3. 

 

2.3 Proportioning of the reinforcement 

 

 Taking into account the design loadings, the amount of reinforcement should be 

determined in accordance with the provisions of the standards SIST EN 1992-

1-1 and SIST EN 1998-1. The critical amount of reinforcement is the larger 



   

amount of reinforcement between that determined as above and the amount 

which follows from the minimum requirements. Usually the latter, minimum 

amounts predominate, which means that a certain additional load-carrying 

capacity is provided which may be needed in order to fulfil the requirements 

with regard to the target risk of failure of the building in the case of seismic 

loads. 

 

 In order to ensure that flexural plastification occurs before any limit state occurs 

which might predict failure in shear, the horizontal load VEd
' determined from the 

analysis should be increased by a factor equal to: (q+1)/2 (SIST EN 1998-1, 

5.4.2.5(2)). 

 

 The shear load-carrying capacity of concrete without shear reinforcement VRd,c 

should first be calculated. In those parts of a wall where the condition VEd < VRd,c 

is fulfilled, the wall should be reinforced with the minimum required amount of 

shear reinforcement. 

 

 If the condition VEd < VRd,c is not fulfilled, the necessary shear reinforcement for 

the carrying of the design transverse load VEd can be determined on the basis 

of the equations for determining the design shear resistance of elements with 

shear reinforcement VRd,s, which are defined in SIST EN 1992-1-1 6.2.3(3). 

 

 The shear loads which can occur between layers of concrete which were 

poured at different times, i.e. the resistance of construction joints, should also 

be checked. This work should be performed in accordance with the 

requirements of SIST EN 1992-1-1, 6.2.5. The anchorage lengths of reinforcing 

bars shall be calculated according to SIST EN 1992-1-1, 8.4.4(1). Such 

calculated anchorage lengths should then be increased by 50 % (SIST EN 

1998-1, 5.4.3.5.2(4)). If the load-carrying capacity of the lapped reinforcement 

bars is not fully exploited (e.g. in the case of a construction joint at the mid-

height of a storey), the overlapping distance of these bars shall be increased by 

50 %, in order to prevent the reinforcement from being pulled out or the 

occurrence of a slip at the location of such joints. 

 

2.4 Detailing of the reinforcement 

 

 The cross-sectional area of all the vertical reinforcement of a wall shall be 

greater than 0.3 % of the latter's cross-sectional area (SIST EN 1992-1-1,9.6.2). 

 

 The cross-section of all the horizontal reinforcement of a wall shall be greater 

than 0.2 % of the latter's cross-sectional area. The spacing between adjacent 

horizontal bars shall not be greater than 400 mm (SIST EN 1992-1-1, 9.6.3). 

 

 In the boundary wall elements, the vertical reinforcement shall consist of at 

least 4 bars, whose diameters shall be not less than 12 mm. 

 



   

 The minimum diameter of the stirrups in these elements shall be 6 mm, and the 

centre-to-centre distance between the stirrups shall be no greater than 10 cm. 

 

 The design lap length for reinforcement shall be defined according to SIST EN 

1992-1-1, 8.7.3(1). If the clear distance between two lapped bars is greater than 

4ϕ or 50 mm, then the lap length shall be increased by a length equal to the 

clear space between these bars (SIST EN 1992-1-1, 8.7.2(3)). 

 

2.5 Foundations 

 

When designing the foundation slab, it is necessary to take into account the 

requirements of SIST EN 1992-1-1 and SIST EN 1998-1. The foundations 

should be designed taking into account capacity design principles. However, in 

this case it is not necessary that the design loading is greater than the loading 

which would follow from the design acceleration spectrum taking into account a 

behaviour factor of q0 = 1. Sufficient anchorage needs to be achieved as is 

defined in Eurocode 2, in Sections 8.4 and 8.5. The diameter of bars used in 

foundations shall not be less than 8 mm (SIST EN 1992-1-1 9.8.1(3)). 

 

 

3. GUIDELINES FOR THE PREPARATION OF CONCRETE OUTLINE 

DRAWINGS 
 

 In the case of buildings where plans for the use of JUBHome wall elements 

have already been prepared, the wall construction plans can be obtained at 

JUBHome. In other case the following guidelines need to be taken into 

account. 

 Concrete outline drawings and reinforcement plans should be drawn from the 

interior of the building, looking outwards. This remains the case even when 

only a small part of a wall is in fact a façade wall. In the case of internal walls 

the view can be from any direction, but it must be in the same direction for all 

walls. 

 The height of the basic wall elements, and thus also of the height of individual 

wall courses is 364 mm. In the case when storey heights are not equal to a 

multiple of the height of the basic wall elements, height-increasing elements, 

whose height is less than that of the basic elements, can be used. 

 The height of the height-increasing elements is 91 mm. These elements 

should be used only in the top courses of walls, at construction joints, and on 

top of parapet walls for windows. It is also possible to cut the basic wall 

elements to the desired height in the course just below the next inter-storey 

RC slab. In order to achieve the correct arrangement of the courses of wall 

elements, it is best to contact JUBHome's Technical Support Service in 

advance, or to send them the concrete outline drawings for approval. 

 It is permissible to use several courses of height-increasing elements. 

 In the case of the parapet walls it is recommended that covering elements of 

height 91 mm be used above the basic wall elements, or above the height-



   

increasing elements which are located on the top of the latter, as the case 

may be. 

 The height of the lintel element is 364 mm, and the thickness of the bottom 

part of this element is 115 mm. Usually the top course of the wall elements 

coincides with the height of the EPS lintel. In the case when the top of the wall 

opening is at a height which is lower than the level of the bottom of the lintel, 

the difference in height can be later made up for by gluing EPS boards from 

the underside of the lintel, so that the geometry of the concrete remains 

unchanged. 

 In the case when the top of the wall opening is at a height which is higher than 

the level of the bottom of the lintel, the lintel element can be cut into from the 

underside in such a way that 60 mm of EPS (out of 115 mm) remain at the 

bottom of the lintel. At whatever height the lintel is positioned, in the concrete 

outline drawings a layer of EPS with a thickness of 60 mm needs to be 

foreseen above the structural wall opening. Such a solution should also be 

used in cases where lintels are hidden in the front of the inter-storey slab. 

 The "closing elements" (see Annex 1), which are located next to window and 

door openings, left and right of the structural wall opening, have a thickness of 

60 mm, so that the geometry of the concrete is also an equal amount shorter 

than the design width of the wall opening. 

 In principle, pipes having diameters greater than 60 mm may not be installed 

inside JUBHome wall elements, but should be installed next to the wall inside 

gypsum-board panelling. However, pipes having smaller diameters can be 

installed, by cutting, in the 75mm thick layer of EPS on the interior side of the 

JUBHome wall elements. 

 Openings for pipeline installations in walls can be prepared by means of 

hollow timber boxes which are located inside the wall elements. Such boxes 

should be foreseen in the upper courses of wall elements, so that the PP 

(polypropylene) ties can be cut out as necessary, and the boxes can be 

installed 

 

 

4. GUIDELINES FOR THE PREPARATION OF REINFORCEMENT PLANS 
 

 When designing reinforcement it should be taken into account that it is the 

vertical reinforcement cages which first need to be fixed at the corners, 

crossing and T-shaped junctions, and ends of walls onto the reinforcement 

cages of the storey underneath or the foundation slab. This procedure is then 

followed by the placing of individual courses of JUBHome WALL elements 

together with the simultaneous fixing of the horizontal reinforcement, and 

finally the vertical reinforcement is fixed in the middle part of the walls. 

 All walls should be reinforced with at least the minimum reinforcement 

according to EC8 for large, lightly reinforced walls. The steel quality to be used 

is S500B. 



   

 The minimum horizontal reinforcement shall consist of 2 Ф 10 mm bars per 

364 mm of height (i.e. inside each course of the wall elements). The lapping of 

bars shall be according to EC2 (or no greater than 500 mm). The 

reinforcement shall end a few cm before the window and door openings and 

also before the reinforcement cages at the points where walls meet. 

 The first pair of horizontal bars is located at a height of 321 mm above the AB 

floor or foundation slab, whereas above this level these bars are fixed in each 

course of wall elements at intervals of 364 mm. 

 In the middle parts of the walls, the vertical reinforcement consists of at least 2 

Ф 10 mm bars spaced at 375 mm. The same holds true for the anchoring bars 

which are cast into the foundation slab. 

 If heavier vertical reinforcement is needed, then Ф 12 mm bars can be spaced 

at centre to centre distances of 75 mm. The reinforcement is located inside the 

PP (polypropylene) ties at the top of the wall elements, so that steel-fixing is 

not necessary. 

 The corners of walls, as well as crossing and T-junctions and the ends of 

walls, shall be reinforced with minimum reinforcement consisting of 4 Ф 12 

mm bars and 6 Ф mm stirrups at centre-to-centre distances of 100 mm. If 

heavier vertical reinforcement is needed, then the diameter of the bars in 

these cages can be correspondingly increased. 

 In JUBHome WALL elements the centre-to-centre distance of stirrups for 

cages, as well as of U-shaped stirrups, shall be 110 mm (for the 

corresponding cross-section of a reinforced-concrete wall of thickness 150 

mm). 

 The joints of the horizontal reinforcement with the cages of reinforcement in 

the corners, as well as at crossing and T-junctions, and at the ends of walls, 

shall be constructed by using U-shaped stirrups in each wall course in all 

directions of the joined walls with a lap length of approximately 300 mm, so 

that the length of the these stirrups is approximately 450 mm. If possible, the 

horizontal reinforcement bars shall pass through the cages (e.g. at T-

junctions) instead of having to use U-shaped stirrups. 

 With regard to the vertical reinforcement of the walls, construction joints 

should be foreseen at a height of 4x364 mm (half a storey can be built per 

day). The lapping lengths at these joints should be 600 mm in the case of Ф 

10 mm , and 700 mm in the case of Ф 12 mm bars, or according to EC2 and 

EC8. 

 Next to window and door openings, the vertical reinforcement shall consist of 

2 Ф 12 mm bars and U-shaped stirrups which are connected to the horizontal 

bars in each wall course. The length of these stirrups should be at least 300 

mm. This reinforcement is installed down to the foundation slab. At the height 

of the construction joints in the middle of storey height this vertical 

reinforcement has to be overlapped. 

 If necessary the top of parapet walls for windows should be finished with U-

shaped stirrups having a length of 300 mm. If the height of these walls is 

increased by means of height-increasing elements, the closing element at the 

end of the parapet can be shortened in situ, so that reinforcement amounting 

to 2 Ф 10 mm bars can be placed in the raised part of the parapet, if this is 



   

necessary from the point of view of seismic resistance. The reinforcement 

bars are extended for the necessary anchoring length into the neighbouring 

parts of the wall. 

 In the case of lintel elements with a height of 364 mm, the lintels are placed in 

position as a cage with all necessary reinforcement. The height of the stirrups 

belonging to this cage should be 200 mm, and their width 110 mm, and the 

bars need to be extended by the necessary anchoring length into the 

neighbouring parts of the wall (i.e. 350 mm). This holds true as long the 

window reveal is not in the vicinity of any T-junction of walls. 

 In the case of non-typical lintels, the height of the reinforcement cages can be 

selected as necessary.  

 The horizontal reinforcement of the walls should be led only as far as the 

concrete part of the lintel or window reveal. Lapping is achieved by 

continuation of the reinforcement cage of the lintel into the wall. 

 Walls with shorter lengths should always be reinforced with the overlapping of 

U-shaped stirrups. Closed stirrups cannot be passed through the 

reinforcement cages. 

 Walls, with window or door openings on both sides, should not be narrower 

than 700 mm. 

 At the top of freestanding walls, these walls can be terminated by U-shaped 

stirrups. 

 In the case of gable walls, the installation of longitudinal sloped bars is not 

possible, so that there is no need for U-shaped stirrups along the sloped end 

of these walls. 

 There are no special requirements with regard to the reinforcement for 

foundation slabs. 

 In the case of anchoring bars for walls in the RC foundation slab, it is 

necessary to take care about the net floor-plan surface area of the concrete. 

This is particularly so in the case of door openings, where a space 60 mm 

deep needs to be foreseen for the closing elements. Anchors should be 

foreseen at those locations where reinforcement is foreseen in the walls, with 

the same number of bars, having the same cross-section. 

 There are no special requirements for the inter-storey slabs. 

 

 

 

 

 

JUBHome d.o.o. 

Dol pri Ljubljani, 1.10.2016 

 

 

 







2 www.jubhome.si

JUBHome d.o.o.
Dol pri Ljubljani 28, SI-1262 Dol pri Ljubljani

T:  01 5884 120, F: 01 5884 250, E: info@jubhome.eu

Član Skupine JUB


