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This document shows the main tests that characterize the performance of the EMMEDUE building 
system both from an environmental and mechanical point of view. It should be noted that for each 
performance it is indicated only a single test, despite the EMMEDUE Company has performed 
numerous tests not only in Italy but also in many different countries in the world. 
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  SOUNDPROOFING 
 
 
SINGLE PANEL PSM80 (See test result at annex on page 9) 
 
Evaluation index at 500 Hz in the frequency band between 100 Hz 
and 3 150 Hz: 
 
Rw= 41 dB  
 
NOTE: the result is in function of the frequency indicated by the Italian regulation which compares all values at one 
frequency, in fact for higher frequencies some higher R values are obtained up to 65 dB for a frequency equal to 5 000 
Hz. 
 
  THERMAL INSULATION 
 
- EPS DENSITY 15 Kg/m3 (see test results at annex on page 10) 
 
THERMAL CONDUCTIVITY  l = 0.0361 watt/mK (average value) 
 
THERMAL RESISTANCE   R = 1.42 m2K/watt (average value) 
 
NOTE: The laboratory test is used to evaluate the effective thermal conductivity of EPS so as to be able then to calculate 
the Thermal Transmittance of the panel assembled on site. In fact, with simple algebraic operations it is possible to 
calculate, on the basis of the theories of physics, the value of Thermal Transmittance U and the Thermal Resistance R, 
as a function of thickness and conductivity of the layers. The test was realized on an EPS sample with 5 cm of thickness.  
 
 

NOTE: The values shown on table above are obtained considering a thermal conductivity l = 0.039 watt/m2K (this is a 
value generally used for the calculation of the thermal transmittance. It’s bigger than the value obtained from the test.) 
 

PANEL TYPE FINISHED WALL THICKNESS (cm) (in 
brackets values in inch) 

THERMAL 
TRANSMITTANCE U 

(W/m2 K) 
 

THERMAL 
RESISTANCE R  

(h ft² F/ BTU) 

PSM60 13 0.574  9.90  

PSM80 15 0.443  12.81  

PSM100 17 0.361  15.72  

PSM120 19 0.305  18.64  

PSM140 21 0.261  21.55  
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  FIRE RESISTANCE 

 
- SINGLE PANEL PSM80 AS LOAD BEARING WALL (see test result at annex on page 11) 
Test performed with vertical load applied to 70.65 KN/m 
 
REI 90 
RE 120  
 
NOTE:  
- R means that panel is able to ensure the load bearing capacity; 
- E means that panel ensures the requirement of panel sealing (that avoids the 
passage or the production of flames or smoke on the side not exposed to the test); 
- I means that panel is able to ensure a level of thermal insulation, namely that the panel is able to maintain the 
temperature increase on the unexposed side within certain parameters; 
- The number indicates the minutes for which the above requirements are valid. 
 
 
- SINGLE PANEL PSM40 NOT AS LOAD BEARING WALL (see test result at annex on page 12) 
Test performed without vertical load 
 
REI 120 
RE 180  
 
NOTE:  
- R means that panel is able to ensure the load bearing capacity; 
- E means that panel ensures the requirement of panel sealing (that avoids the passage or the production of flames or 
smoke on the side not exposed to the test); 
- I means that panel is able to ensure a level of thermal insulation, namely that the panel is able to maintain the 
temperature increase on the unexposed side within certain parameters; 
- The number indicates the minutes for which the above requirements are valid. 
 
 
- SINGLE PANEL PSM80 AS SLAB (see test result at annex on page 13) 
Test performed with the application of a load of about 3.1 kN/m2 on a plate 4x4 m submitted to fire. 
 
 
Mechanical stability > 60 minutes 
 
NOTE: the requirement is achieved if the temperature of the panel is below certain 
limit values. 
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 MECHANICAL RESISTANCE – COMPRESSION TEST 
 
 
 
- CENTRED COMPRESSION TEST ON SLENDER SINGLE PANEL 
PSM80 (see test results at annex on page 14) 
 
MAXIMUM LOAD APPLIED = 1 155 KN/m (average value) 
 
NOTE: The tested panels had a height of about 270 cm and a width of 113 cm. They 
generally broke during the test due to instability. 
 
 
 
- ECCENTRIC COMPRESSION TEST ON SLENDER SINGLE 
PANEL PSM80 (see test results at annex on page 15) 
 
MAXIMUM LOAD APPLIED = 760 KN/m (average value) 
 
NOTE: The tested panels had a height of about 270 cm and a width of 113 cm, with an 
eccentric load approximately of 5.25 cm. In this case the breaking load is lower, 
because during the test there was a considerable moment of the first order due to the 
eccentricity. 
 
 
 
- CENTRED COMPRESSION TEST ON SHORT SINGLE PANEL 
PSM80 (see test results at annex on page 16) 
 
MAXIMUM LOAD APPLIED = 1 600 KN/m (average value) 
 
NOTE: The tested panels had a height of about 113 cm and a width variable from 60 to 
113 cm.  
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 MECHANICAL RESISTANCE – BENDING TEST 
 

Several bending tests were performed on the panels with 
different thickness and density. Each panel was subjected 
to rupture by the application of two loads placed at a 
distance of L/3 from the support, where L stands for the 
length of the test span. In the first table it is shown the total 
load of rupture for each test, (excluding its own weight), 
while in the second table it is shown the load that would be 
associated to a deflection limit of L/250, that is the 
maximum applicable load for the that span as a function of 
the chosen panel. 
 

(on pages 17-18 some flexural tests results are shown) 
 

Type of  
panel 

 

Dimension 
  (m) 

 

Density EPS 
(Kg/m³) 

 
 

Span L  
(m) 

 
 

Failure load  
(Kg) 

 
 PSM 80 2.25X4.00 15 3.50 3500 

PSM 80 2.25X4.00 15 3.50 3600 

PSM 80 2.25X4.00 25 3.50 5500 
PSM 80 2.25X4.00 25 3.50 5800 

PSM 160 2.25X5.00 15 4.50 5000 

PSM 160 2.25X5.00 15 4.50 5800 
PSM 160 2.25X5.00 25 4.50 6200 

PSM 160 2.25X5.00 25 4.50 6200 
  

 

Type of 
panel 

Dimension 
(m) 

Density 
EPS 

(Kg/m³) 

Allowable 
deflection 
(L/250) cm 

Load related 
to deflection 

(Kg) 

Distributed 
equivalent 

load (Kg/m²) 

Average 
distributed load  

qamm (Kg/m²) 

PSM 80 2.25X4.00 15 1.4 1620 280.4 
270.8 

 PSM 80 2.25X4.00 15 1.4 1509 261.2 

PSM 80 2.25X4.00 25 1.4 2109 365.0 
390.8 

 PSM 80 2.25X4.00 25 1.4 2407 416.6 

PSM 160 2.25X5.00 15 1.8 2233 300.6 
312.9 

 PSM 160 2.25X5.00 15 1.8 2415 325.1 

PSM 160 2.25X5.00 25 1.8 2429 327.0 
331.6 

PSM 160 2.25X5.00 25 1.8 2497 336.1 

NOTE: Allowable loads (qamm) in Kg/m² (lbs/ft2) for every type of slab. The load consists of dead load + live load, excluding slab weight. 
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  MECHANICAL RESISTANCE – SHEAR TEST IN PLANE 
 
 
- SINGLE PANEL PSM80 (see test results at annex on page 19) 
 
MAXIMUM SHEAR STRAIN = 1.51 MPa average value 
 
NOTE: The tested panels had more or less a square shape with side 113 cm. The 
load was applied on the corner at the top of the tested panel. 
 
 
 
 
  MECHANICAL RESISTANCE – JOINT TEST 
 
 
- SINGLE PANEL PSM40 
 
MAXIMUM LOAD APPLIED = 72.7 KN 
 
NOTE: The tested vertical panels had a height of 110 cm, while the horizontal panel 
had a span of 105 cm. All the panels had a width of 112.5 cm. The test was stopped 
due to the flexural failure of the horizontal panel, this indicates that the shear 
strength of the knot, with standard connections, is higher than 36.35 KN 

 
 
 
 
  MECHANICAL RESISTANCE – DELAMINATION TEST 
 
- SINGLE PANEL PSM80 (see test results at annex on page 20) 
Test to evaluate the shear strength of the connection 
 
MAXIMUM LOAD APPLIED = 10.5 tonn (average value) 
 
NOTE: The tested panels had a square size of 112.5 cm on side, in this way 
it is possible to evaluate the tangential resistance of panel connection as 
0.83 daN/cm2  
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 MECHANICAL RESISTANCE – SEISMIC TEST 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
- SINGLE PANEL PSM80 (see test results at annex on page 21) 
 
P.G.A. ( peak ground acceleration) APPLIED = 0.45g = 4.41 m/sec2 
 
NOTE: it must be noted that the sample on the photo was not subjected at the base to the highest accelerations due to 
inability of the instrumentation. However, despite the high P.G.A. applied, the sample did not show any damage, 
therefore the test result is really acceptable for earthquakes of such an intensity. 
 
 
 WEATHER RESISTANCE - WIND DRIVEN RAIN TEST  

 
- SINGLE PANEL PSM140 (see test results at annex on page 22) 
Test to determine the resistance of external wall systems to 
driving rain under pulsating air pressure 
 
MAXIMUM AIR PRESSURE APPLIED = 1 650 Pa   
(together the water) 
 
NOTE: There is no pass or fail criteria within BS EN 12865, there was a 
water ingress around the window aperture at the 1650 Pascal stage of the 
testing.
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ACOUSTIC TEST SINGLE PANEL PSM80 
LABORATORY TEST ISTITUTO GIORDANO – 04/12/2003 
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THERMAL CONDUCTIVITY TEST EPS DENSITY 15Kg/m3 
LABORATORY TEST LAPI “PRATO” – 06/05/2010 

 

 
FIRE RESISTANCE PSM80 AS LOAD BEARING WALL 
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LABORATORY TEST CSI MILANO – 26/09/2013 
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FIRE RESISTANCE PSM40 NOT AS LOAD BEARING WALL 
LABORATORY TEST CSI MILANO – 04/08/2003 
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FIRE RESISTANCE PSM80 AS SLAB 
LABORATORY TEST MADERA TOLEDO – 28/07/2003 

 

- 
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CENTRED COMPRESSIVE TEST ON SLENDER PSM80 
LABORATORY TEST ISRIM “UNIVERSITY OF PERUGIA” – 06/09/2000 
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ECCENTRIC COMPRESSIVE TEST ON SLENDER PSM80 
LABORATORY TEST ISRIM “UNIVERSITY OF PERUGIA” – 06/09/2000 
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CENTRED COMPRESSIVE TEST ON SHORTER PSM80 
LABORATORY TEST EUCENTRE ”PAVIA” – 01/06/2008 
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BENDING TEST ON PSM80 DENSITY 15Kg/m3 
LABORATORY TEST EUCENTRE ”PAVIA” – 01/06/2008 
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BENDING TEST ON PSM80 DENSITY 25Kg/m3 
LABORATORY TEST EUCENTRE ”PAVIA” – 01/06/2008 
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SHEAR TEST ON PSM80 
LABORATORY TEST ISRIM “UNIVERSITY OF PERUGIA” – 06/09/2000 
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DELAMINATION TEST ON PSM80 DENSITY 15Kg/m3 
LABORATORY TEST EUCENTRE ”PAVIA” – 08/04/2008 
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SEISMIC TEST ON HOUSE WITH PSM80 
LABORATORY TEST ENEA ”ROMA” – 27/11/2008 
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WIND DRIVEN RAIN TEST ON PSM140  
LABORATORY LUCIDEON “STOKE ON TRENT”– 29/11/2018 
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