JUBHome

BASE Design
Guidelines

1. Architectural part
1.1 Description of the JUBHome BASE system
The JUBHome BASE raft foundation thermal insulation system consists of a thermally insulated tub into
which the concrete for the raft foundation is poured, and of a layer of ground insulation (i.e. a frost
protective skirt) which is located along the whole perimeter of the building. The thermal insulation
material used for this system is expanded polystyrene (EPS). The JUBHome BASE system’s thermal
insulation tub consists of lower layer and upper layer floor elements, as well as of edge and exterior /
interior corner elements. In addition to providing thermal insulation, the latter elements also serve as the
"lost formwork" of the exterior face of the raft foundation (see Figure 1).
The system is assembled on top of a layer of bituminous waterproofing, which is fully welded to the layer
of blinding concrete beneath it. The exterior surfaces of the edge and corner elements are then
waterproofed by applying either the polymer-cement compound: HIDROZOL Superflex, or a selfadhesive rubber-bitumen foil, or by the welding on of bitumen waterproofing sheets. The waterproofing
of the plinth is mechanically protected by means of a studded drainage membrane and the use JUBIZOL
EPS F STRONG S0 ground-insulating boards.
In the case of buildings without a basement storey, whose foundations are located above the frost depth, a
protective layer needs to be provided around the perimeter of the building. The latter consists of
JUBIZOL EPS F STRONG S0 ground-insulating boards of selected width and thickness (more
information about this is provided in the corresponding Technical Sheet and in the JUBHome BASE
brochure).

1 – A JUBHome BASE lower layer floor element
2 – A JUBHome BASE upper layer floor element
3 – A JUBHome BASE edge element
4 – The layer of ground insulation
5 – The RC foundation slab

Figure 1: Design of the exterior edge of the JUBHome BASE system, showing a cross-section through the raft
foundation, the wall, and the ground insulation.

1.2 Thicknesses and characteristics of the used elements
The central part of the thermal insulation tub of the JUBHome BASE thermal insulation of the raft
foundation consists of lower and upper layer floor elements. The lower layer floor elements have a
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uniform thickness of 8 cm, whereas the upper layer floor elements are available in thicknesses of 8, 16
and 22 cm. The lower and upper layer elements are fixed firmly together by means of the button-shaped
profiles on the lower layer floor elements, which fit into the matching openings in the upper layer floor
elements. The standard total thickness of the JUBHome BASE thermal insulation thus amounts to 16, 24,
or 30 cm. Upper layer elements with intermediate thicknesses in increments of 2 cm can also be supplied.
JUBHome BASE floor elements are available in two strengths - EPS 300 (with a compressive strength of
σ10=300 kPa), manufactured in a light blue colour, and EPS 400 (with a compressive strength of
σ10=400 kPa), manufactured in a pink colour. Elements with a compressive strength 300 kPa are suitable
for both single and multi-storey structures made using lighter construction systems (e.g. timber frame
construction, aerated concrete blocks), whereas elements with a compressive strength of 400 kPa are
intended for multi-storey (i.e. ground floor + first floor + used roof space) buildings made with walls of
reinforced concrete or masonry. The declared thermal conductivity of JUBHome BASE elements λD is
0.033 W/mK.
The height and thicknesses of edge and corner elements can be adjusted by cutting or gluing to the design
thickness of the raft foundation (the standard thickness of the RC foundation slab is 25 cm), and to the
thermal insulation of the exterior walls, i.e. the selected type of superstructure (the standard thickness of
this insulation is 24 cm).
1.3 Floor plan grid
The floor plan grid of JUBHome BASE standard elements is orthogonal, with increments of 7.5 cm in
each direction (see Figure 2). By trimming the elements it is possible to adjust the JUBHome BASE
system so that it can accommodate any orthogonally arranged floor plan dimensions and shape.

1 – JUBHome BASE edge elements
2 – External face of the RC foundation slab
3 – The walls of the superstructure
4 – The RC foundation slab

Figure 2: Floor plan of the raft foundation.
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2. Structural design
2.1 EPS as a permanent, stable, and mechanically resistant material
Expanded polystyrene (EPS) is a solid synthetic foam which has a closed cell structure. The basic raw
material is hydrocarbon styrene, which is shaped into either blocks by means of a 2-phase expansion
process which takes place in pre-expanders and steam chambers, or into other useful forms using moulds.
EPS blocks are later usually cut into thermal insulating facade boards or into structural EPS elements,
whereas moulded products have a practically unlimited scope of application, ranging from high-quality
construction products to food and industrial packaging, helmets, chairs, and other products.
The round grains of EPS have a polyhedral shape due to their expansion in an enclosed space, and
become glued to one another due to the high temperatures reached during the steaming process. Despite
their high air content (95-98 %), they form a firm supporting structure and a watertight matrix of plastic
mechanically modified grains. The degree of water absorption is low, and depends on the quality of the
raw material, on the EPS density, and on the technological process: It amounts to less than 1% of the
material's weight at full immersion for 28 days in the case of an EPS quality in accordance with the
provisions of the standard SIST EN 12807. In the case of ground moisture, water absorption is negligible.
Under no circumstances is the compressive strength of the EPS affected by absorption over a longer
period of time. The mechanical properties of samples of EPS which were excavated after several decades
showed no change [1].
The resistance of EPS to freezing and thawing is high, and can be demonstrated by the test methods
described in the standard SIST EN 12091. According to this standard, the reduction in compressive
strength and the increase in water absorption during cyclic exposure is measured on test samples under
dry conditions at -20°C, and under wet conditions at +20°C. The results of such tests have shown that in
the case of EPS materials with densities exceeding 20 kg/m3the reduction in compressive strength, and
the deterioration of thermal properties, is for all practical purposes negligible.
In accordance with the standard SIST EN 826 the compressive strength of EPS is determined at a 10 %
deformation of the test piece. It depends linearly on the density of the EPS, which naturally depends on
the selected raw material and the time of latter's pre-expansion. The compressive strength at this
deformation is also assumed to be the nominal strength of the material.
Apart from the above-mentioned properties, the following physical and mechanical characteristics can be
investigated and declared (see Table 1).
Table 1: Standards for the determination of the mechanical properties of EPS.

Dimensional stability under constant normal laboratory conditions
Dimensional stability at a defined temperature and humidity conditions
Bending strength
Dimensional stability at a defined compressive stress and temperature
Compressive strength at long-term load
Shear strength
Tensile strength
Water vapour diffusion resistance
Thermal conductivity and thermal resistance

SIST EN 1603
SIST EN 1604
SIST EN 12089
SIST EN 1605
SIST EN 1606
SIST EN 12090
SIST EN 1607
SIST EN 12086
SIST EN 12667

Apart from obligatory tests, the producer himself can decide upon the scope of tests and about the
publication of the declared properties with respect to the intended use of the product on the market.
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Due to its synthetic origin, EPS does not serve as food for living organisms, nor does it permit the growth
of micro-organisms, or deteriorate in soil. The method of acquiring raw material and its processing does
not cause significant damage to the environment, which is burdened only to a very limited extent (less
than the production of other types of insulating materials in comparison with their insulation effect). After
use, the product can be fully recycled.
EPS is, however, sensitive to hydrocarbon-based fuels and other solvents, so it has to be protected by
means of suitable coatings or foils if there is any danger of such exposure. In the case of such incidents,
the measures which can be taken by the competent emergency services are usually quicker than the time
which the hydrocarbon needs to seep into the EPS layers. Also, the properties of EPS deteriorate sharply
in the case of temperatures which are close to the boiling point of water at which EPS plastifies.
In contact with fire, due to flame retardants EPS does not burn with a flame, but melts with minimum
smoke release. In accordance with the provisions of the standard SIST EN 13501-1, the unprotected
material is classified as belonging to Class E, whereas when the material is covered with a coating of
textured polymer-cement it is usually classified as belonging to Class B-s1, d0.
Raw materials for EPS have been developed by manufacturers, which can support applications for special
types of raw materials with a lower degree of grain expansion and a higher load-bearing capacity of cell
walls. JUBHome makes use of BASF's Peripor © raw material for applications which are used to support
foundation slabs. In fact, material with a compressive strength of up to 500 kPa can be produced for such
applications.
2.2 Mechanical performance of EPS
In the past, several extensive studies of the mechanical performance of EPS have been conducted [2, 3]. It
was found that EPS performs differently under compressive loads with respect to the duration of the
loading. According to the results presented in the available literature [4], and those of research performed
at JUB, in the case of EPS 300 and EPS 400 the working (stress versus strain) diagram which corresponds
to a temporary loading can be divided into four parts, in the case of EPS materials of higher compressive
strengths. The first part is the reversible elastic part of the compressive performance of the EPS, i.e. a
region where the strain is no greater than 1.0% (see Figure 3). In the case of loads in this region the EPS
grains deform elastically in situ, and then, after removal of the load, return to their original shape.
This part is then followed by a relatively resistant though partly irreversible elastic part of the diagram, up
to a strain of approximately 2.0 % where, in addition to bending, plastic deformation of the grains also
occurs into the empty spaces between them. This is resisted by the interacting shear and tensile resistance
of the grains, which contribute towards the relatively good resistance of the whole grain structure to
compressive loads. In this part of the diagram, as well as in the case of greater strains, in spite of
relaxation the material does not fully return to its original shape after the load is removed, which is due to
the pushing apart and plastification of the grains.
A move to the extended area of EPS consolidation up to a strain of approximately 60 % then occurs (see
Figure 4). There is no longer any room between the grains and only their compressive resistance
continues to resist the load. In this region plastic deformations appear at the joints between the grains
where there are stress concentrations that are transferred from grain to grain. The declarative limit for
determining compressive strength at a strain of 10 % is located in this part of the diagram. Finally a move
into the densification stage occurs, where the central parts of grains, too, are plastically deformed, and the
grains become compressed at both the macro and the micro level.
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Figure 3: Stress-strain diagram of EPS 300 (shown in blue) and EPS 400 (shown in red) up to a strain of 10 %

According to the relevant standard, the modulus of elasticity at a temporary loading E is read off as the
secant modulus at the intersection of the first and second part of the diagram, at a strain of up to
approximately 2.0 %.

Figure 4: Stress-strain diagram of EPS 300 (shown in blue) and EPS 400 (shown in red) up to a strain of 100 %
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The observed irreversibility in EPS applications for the support of load-bearing foundation structures is
not problematic since, due to limits which are imposed by the standard SIST EN 13163, in the case of
long-term loadings the strains in the reversible region have values of less than 1 %.
In the case of EPS materials subjected to long-term loads, a creep effect also occurs, i.e. further
deformation under the action of a compressive load without any increase in the loading. EPS is already
subject to creep at low stress levels, but this effect depends non-linearly on the stress level and is greater
in the case of higher compressive strengths [5]. The dependence of creep on the level of compressive
stress is presented in Figure 5. This figure shows the percentage of creep plotted against the stress ratio
σact./σ10 (i.e. the ratio between the actual stress and the stress at a strain of 10 %) for exposure periods of
10 and 50 years.

Figure 5: The dependence of creep on the compressive stress ratio σdej/σ10, for exposure periods of 10 and 50 years.

From the diagram it can be seen that creep deformation is equal to about 1.9 % at a stress ratio of
σact./σ10=0.30 and a loading period of 50 years. At any individual point It is also possible to determine
the long-term modulus of elasticity Ecc as the gradient of the tangent. The latter can then be used to
calculate the deformation which is likely to occur at a given time, taking into account the stress level of
the permanent loading. The creep rate depends on the density and strength of the EPS [6]. The creep
deformation of samples of different densities of EPS is presented in Figure 6 for different periods of
loading at a stress level ratio of σact./σ10=0.35.

Figure 6: Dependence of creep on the density of EPS at various loading periods.
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According to the standard SIST EN 1606, the creep properties of EPS materials need to be declared on
the basis of the results of tests in the case of intended use as thermal insulation in the construction of raft
foundations. The results of these tests, whose performance takes almost two years, can, by means of
extrapolation, be used to predict values after 50 years. The standard SIST EN 13163 requires that, when
determining the long-term bearing capacity of EPS under a sustained compressive load, the stress must be
taken into account which results in a total strain (i.e. due to the initial elastic loading and the subsequent
creep) of 2 % over a period of 50 years. If such results are not available, then the standard alternatively
suggests that a stress ratio of σd/σ10=0.30 be used, where σd is the factored design compressive stress, for
the long-term calculation of the load-bearing capacity of the EPS on the basis of strain limits.
This approach is, due to the large share of creep in the total deformation of 2 %, on the safe side since the
permitted initial calculated strain, which is caused by the expected compression stress, amounts to about
0.6%. This means that, when the foreseen loadings are applied, the stress-strain state of the material is
actually located in the reversible elastic region of the stress-strain working diagram.
The value of Ecc, the long-term modulus of elasticity, is adopted as corresponding to the gradient of the
tangent at the point σact./σ10=0.30 in Figure 5. It amounts to approximately 0.3·E (i.e. 30 % of the
temporary modulus of elasticity).
2.3 Technical properties of the EPS materials used in the JUBHome BASE system
Table 2 presents the mechanical properties of the EPS which are required for calculations of the
JUBHome BASE foundation system.
Table 2: The mechanical properties of the EPS 300 and EPS 400 elements of the JUBHome BASE system.

Property:
Compressive
strength at 10 %
deformation
Strength at
compression
creep 1
Shear strength of
the homogeneous
material
Shear modulus of
the homogeneous
material
Shear strength of
the buttonprofiled joint 2
Shear stiffness of
the thermal
insulation per
unit area 3
Coefficient of
static friction 4
Modulus of
elasticity
Long-term
modulus of
elasticity5
1

Sign
σ10

Classification: Standard:
CS(10)
SIST EN 826

Unit:
kN/m2

EPS 300
300

EPS 400
400

σcc

CC (i1,i2,y)

SIST EN 1606

kN/m2

90

120

τ

SS

SIST EN 12090

kN/m2

225

300

SIST EN 12090

kN/m2

6500

8600

τjoint

kN/m2

80

90

k30

kN/m3

14000

19000

0.61

0.61

kN/m2

15000

20000

kN/m2

4500

6000

G

kl
E

SIST EN 826

Ecc

-Pending the results of measurements, this value has been adopted from item F.2 of Annex F of the standard SIST EN
13163:2013, depending upon the declared compressive strength
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2

-Based on the report issued by FGG IKPIR [7] report for the button-profiled joint and cyclic loading

3

-Based

on the report issued by FGG IKPIR [7] for EPS 400 and a thermal insulation thickness of 30 cm. In the case of EPS 300,
the value is determined based on the ratio of the compressive strengths EPS 300 / EPS 400
4Based on the report issued by FGG IKPIR [7] for a foundation surface made of welded bitumen strips
5
-Adopted as being equal to one third of the temporary modulus of elasticity

2.4 Structural calculations of the foundation slab
2.4.1 Determination of the combined vertical modulus of reaction of the subsoil and the thermal
insulation
From the structural point of view, a thermally insulated floor slab is a slab which is founded on an elastic
base, so that any of the available calculation methods can be applied to calculate the flexural loads and the
amount of reinforcement needed in the slab. It is only necessary to determine the correct value of the
vertical modulus of reaction of the subsoil, which is usually the input data item which is needed to
determine the properties of imagined springs when calculating the behaviour of the floor slab on an
elastic base.
The vertical modulus of reaction of reaction consists of two parts, i.e. the subsoil reaction modulus kz and
the contribution of the thermal insulation under the floor slab kTI [8]. The combined modulus is obtained
as the reciprocal value of the sum of the reciprocal values of both moduli of reaction (taking into account
the principle of determining the combined stiffness for springs that are connected in series).
A value for the vertical modulus of reaction of the subsoil kz can usually be provided by a qualified expert
in soil mechanics. However it can also be approximately estimated if the compressive stress occurring in
the subsoil due to the working load of the foundation slab is divided by the expected settlement (not
taking into account the thermal insulation) of the loaded surface. However, in this case one must pay
attention to the differences between the global and the local settlement of the foundation slab, the latter
being relevant for calculations of the amount of reinforcement needed. The global settlement occurring
under a building may be large, but this absolute settlement is not that by means of which the amount of
reinforcement is calculated.
A value for the contribution to the vertical modulus of reaction due to the thermal insulation kTI can be
obtained as follows:
kTI=σ/ΔuTI=σ/(ε∙dTI)=ETI/ dTI

[kN/m3]

(1)

σ ... the compressive stress in the subsoil, or in the thermal insulation
ΔuTI ... the settlement of the thermal insulation
ε ... the deformation of the thermal insulation
dTI ... the thickness of the thermal insulation
ETI ... the modulus of elasticity of the thermal insulation (either the temporary modulus of elasticity E or
the long-term modulus of elasticity Ecc)
The combined vertical modulus of reaction is determined from the expression:
kv=1/(1/kz+1/kTI)

[kN/m3]

(2)

In order to calculate the value of the combined vertical modulus of reaction, one uses that value of the
elastic modulus of the thermal insulation which is reasonable in individual checks performed for the
structural design. In order to determine the fundamental periods of oscillation of the building, and thus the
seismic loads, in the case of temporary loading combinations, the normal temporary modulus of elasticity
E of the thermal insulation elastic modulus is used, whereas in the case of long-term loadings, i.e. when
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proportioning the foundation slab, the long-term modulus of elasticity Ecc modulus is used, as explained
below.
2.4.2 Determination of the shear stiffness of the thermal insulation per unit area
When determining the building's fundamental periods of oscillation and the seismic loads, particularly
when thicker layers of thermal insulation are used, and significant sidesway can occur, the shear stiffness
per unit area is also important, as well as the vertical modulus of reaction of the subsoil. By analogy to the
latter, this quantity defines the behaviour of the imagined supporting springs of the raft foundation in both
horizontal directions. Based on the obtained test results, the shear stiffness per unit area k30 is determined
at a shear stress equal to 30 per cent of that required for slip of the foundation to occur, and the
corresponding displacement at this stress, for a thermal insulation thickness of 30 cm. Corresponding
values of this parameter are given in Table 2. By reducing this stiffness taking into account the actual
thickness of the installed layer of thermal insulation, an appropriate theoretical value of the shear stiffness
per unit area kh can be obtained.
kh=k30 ∙ do / dTI

[kN/m3]

(3)

do=0.3 m ... the thickness of the layer of thermal insulation in the test
dTI ... the actual thickness of the layer of thermal insulation
2.4.3 Determination of the seismic loads
in the case of single-family dwellings, in order to simplify calculations of the load-bearing capacity of the
foundation slab at two different elastic moduli, it is suggested that the seismic loads acting on the building
are first calculated using E, the temporary modulus of elasticity, and kH, the shear stiffness per unit area,
applying one of the prescribed methods. It is proposed that the "Method using horizontal forces", as
defined in item 4.3.3.2 of the standard SIST EN 1998:2006, be used. This makes it relatively easy to
determine the weight of the building and the distribution of these forces to the different floors, taking into
account all the features of the building and of the type of superstructure involved. The effect of torsion is
verified based on the provisions of the same standard, with an additional torsional moment or, more
simply, by increasing the loads acting on the vertical structural elements by a factor δ, which results in an
increase in the seismic impact on the design of the foundation slab. The seismic forces which are obtained
by using this simplified method then provide the necessary input for further analysis of all load cases, and
their combinations, based on a single value of the modulus of elasticity, i.e. the long-term value.
It should be noted that, by installing a layer of thermal insulation under the foundation slab, the
fundamental periods of oscillation of the building increase, and so, with regard to the elastic response
spectrum, the seismic forces change compared to a non-insulated foundation slab [9].
2.4.4 Stability control
In accordance with the rules given in the EUROCODEs, the static equilibrium of buildings, too, has to be
checked. This calculation is part of those which have to be performed in order to check the collapse limit
state. Since, in Slovenia, earthquakes can cause by far the largest horizontal loadings, stability control is
limited to seismic effects only. In the case of other horizontal loadings, it can be adjusted reasonably as
necessary.
2.4.4.1 Overturning control
As one of the basic checks, item 4.4.2.4 of the standard SIST EN 1998-1 requires that a stability control
of possible overturning under the action of seismic loading be performed. This is done by comparing the
moment caused by the seismic force Fb obtained by using the "Method with horizontal forces" and the
moment caused by the weight W of the building, which is determined depending on the position of the
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selected fulcrum. The overturning control according to the principle of static equilibrium is quite
conservative in the case of dynamic seismic forces, so it can be assumed that the resultant of the
horizontal seismic forces acts at half the height H of the building, where this height is measured from the
top of the raft foundation to the slab above the top storey. It is carried out for both directions of possible
action of the earthquake, taking into account the side length of the building L, and the performance factor
q for the selected direction of action [7].
Fbi·qi ·H/2≤W·Li/2

(4)

i ... an index indicating the assumed direction of action of the earthquake (X, Y)
Equation (4) can be further simplified if the most unfavourable range of oscillation periods is selected,
taking into account the elastic acceleration spectrum, so that the maximum seismic loading is obtained. In
this case, the overturning control changes into a limitation of the building's height when compared to the
length of the building's side [7].
2.4.4.2 Sliding control
The results of tests performed on floor assemblies at FGG IKPIR [7] showed that, when the horizontal
loading was at the limit state, sliding always occurred at the joint between the EPS and the waterproofing.
The joint between the EPS and the concrete can sustain a much higher load since it is even difficult to
mechanically remove EPS from the concrete surface. The coefficient of static friction of the joint between
the welded bitumen waterproofing and the EPS was adopted as the lesser of the values obtained, i.e. kl =
0.61, in the case of compressive stresses of 50 and 100 kPa, and freely supported EPS test elements.
Despite the relatively satisfactory value of the coefficient of static friction, in the case of very strong
earthquakes limited sliding of the building on top of the foundation could occur. However, in the case of
stronger earthquakes, EN 1998-1 permits buildings to be more severely damaged. In this respect such
limited sliding is not problematic and is in fact irrelevant in comparison with the expected damage to the
building itself during an earthquake, if we are to ensure that damage does not occur to gas and electricity
installations. It is necessary to allow for "risk-based limited foundation sliding" of the installation
connections to buildings in each direction. In the case of most low-energy houses, the easiest way to do
this is by means of connections which are located inside the layer of thermal insulation of the facade
walls, using pieces of soft mineral wool.
Gas and electricity installations need to be protected all the way up to the limited foundation sliding in all
directions of the building. The size of this limited foundation sliding is such that it can reliably meet the
criterion for non-demolition and non-endangering of lives. In a study performed by FGG IKPIR [7] a
value of 5·10 -5 was adopted as an acceptable probability for the occurrence of limited foundation sliding
within a period of one year for raft foundation thermal insulation systems. The results of the performed
probability analysis specify the model of limited foundation sliding of the JUBHome BASE assembly, the
result of which is shown in the diagram shown in Figure 7. In this figure the limited foundation sliding is
read off depending on the length of the fundamental period of oscillation and the ratio between
Se(T,S,agR,γI), the elastic spectral acceleration (expressed as a proportion the acceleration of gravity g)
(SIST EN 1998-1, item 3.2.2.2), and the weight of the building. In simplified terms, the elastic spectral
acceleration Se(T,S,agR,γI) can also be considered as the ratio between the elastic seismic force Fe and W
(Se≈Fe/W), the weight of the building. This control is carried out in both possible directions of action of
the seismic loading.
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Figure 7: Determination of limited foundation sliding depending on the fundamental period of oscillation of the
building and on the elastic spectral acceleration

2.4.5 Designing of the foundation slab
As mentioned above in paragraph 2.4.3., the effects of impacts on the design of the foundation slab on the
basis of the prescribed load combinations (including the seismic load combination) are determined, in
accordance with the provisions of the standard SIST EN 1990, by taking account, when calculating the
flexibility of the EPS, the long-term modulus of elasticity, Ecc. In the case of combinations with a
temporary horizontal loading (wind, earthquakes), we are on the safe side since the design flexural loads
acting on the slab are usually greater when a lower value of the modulus of elasticity of the EPS is taken
into account. A large part of the stress is actually due the dead weight and permanent, i.e. long-term
loadings, which cause creep. Care should be taken to avoid the occurrence of tensile stresses below the
foundation slab during the horizontal loading. In such cases, this part of the raft foundation must be
excluded from the participating joint surface in accordance with normal design practice.
All other methods which take into account the stated properties of the EPS thermal insulation beneath RC
foundation slabs can be applied when designing the raft foundation.
2.4.6 Control of the layer of EPS located beneath the foundation slab
2.4.6.1 Material safety factor for the EPS
According to the standard EN 13163, the compressive strength at a relative deformation of 10% is
declared as the minimum value measured in production, and not as a characteristic value. The production
of EPS is subject to the AVCP 2+ system, which means that third-party control of the EPS characteristics
has to be performed. Strength can be directly controlled at all stages of production, and during installation
on a building, using a penetrometer. All the stated checks ensure adequate reliability of the mechanical
properties of the EPS components.
Determination of a material safety factor for load-bearing EPS is regulated neither on the Slovenian nor
on the European level. Through its EPS White Book publication [10] for the harmonisation of the
structural use of EPS with Eurocodes, EUMEPS, the European Association of EPS Manufacturers, has
suggested a value of γm = 1.1, which was adopted as the material safety factor for the design of JUBHome
BASE load-bearing thermal insulation.
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2.4.6.2 Compressive force check in the EPS
The design stress levels σEPS,d in the EPS located beneath raft foundation slabs, in the case of long-term
combinations of load cases together with dead loads, other permanent loads, and long-term live loading
(the effect of a snow loading is also taken into account) must, due to the influence of creep, fulfil the
following condition:
σEPS,d< σcc /γm ali σEPS,d< 0.3∙σ10 /γm

(5)

The design stresses for combinations of load cases with a temporary loading (wind, earthquakes) σd must
fulfil the following condition:
σEPS,d< 0.4∙σ10 /γm

(6)

According to the EPS White Book, the full design bearing capacity of EPS σ10/ γm could be taken into
account, but it is limited to 40% of the compressive strength at a relative deformation of 10% due to the
risk of irreversible deformations under cyclic loading conditions. In this way deformations are kept within
the reversible-elastic range.
2.4.6.3 Control of the shear forces acting in the EPS
The factored shear stresses in the compressed part of the raft foundation must be smaller than the limit
shear stress of the button-profiled joint caused by the horizontal force τd:
τEPS,d < τjoint /γm

(7)

In the event of seismic loading τEPS,d = τEPS,E.
It is not necessary to control the shear strength of the homogeneous material since it is higher than the
load-carrying capacity of the buttoned-profile joints.
3. Conclusions
When designing raft foundations based on a layer of EPS thermal insulation, all known methods of
structural design can be applied. It is necessary to take into account the creep of the material, which is
entered in the calculation methods by separating the elastic modulus into two values: the temporary
modulus of elasticity E, and the long-term modulus of elasticity Ecc. The limitations regarding the final
deformations of the EPS beneath the foundation slab up to approximately 2% after a period of fifty years
must be taken into account as well as the irreversibility of the EPS deformation. These limitations can be
satisfied by restricting the level of compressive design stresses. As far as the slip control due to seismic
loading is concerned, the limited foundation sliding is determined based on the results of probability
analysis and the selected level of reliability. The size of the limited foundation sliding depends on the
fundamental period of oscillation of the building which is based on a layer of thermal insulation, and the
corresponding elastic spectrum acceleration determined on the basis of the selected importance category
of the building, the degree of seismic hazard for the building's location, and the soil type.
The mechanical properties of the EPS which is used in the JUBHome BASE system have been verified by
extensive testing on homogeneous test pieces in JUB's own testing laboratories, as well as at FIW
Munich, whereas the effects of seismic loading have been verified on assembled units at FGG IKPIR
Ljubljana. In accordance with the recommendations of the EPS White Book (2014) which was published
by EUMAPS, the Association of the European Manufacturers of EPS, a material safety factor of γm = 1.1
has been adopted for the harmonisation of the structural properties of this material with the Eurocodes.
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