
 
 
 
 
 
 
 

TECHNICAL REPORT 

 
 
 

LEGNOTRE INDUSTRIALE SPACER FOR FORMWORK 40 KN / m^2 
 
 
 

 
REFERENCES 

 
 

- 

- 

- 

 

DIN 18218:2010-01 Pressure of fresh concrete on vertical formwork; 

UNI EN 1993-1-1 Design of steel structures; 

Directive 2009/104/CE_ Annex I Minimum Requirements; 
 
 
 
 
 

RAW MATERIAL 

 
Cold rolled steel plate obtained by cold plastic deformation of low carbon wire rod. 
 
 
Reference standard: UNI EN 10139 
 
 
Classification: DC01 C690 

 
Geometric characteristics: 

 
 

Width = 18,50-19,00 mm 
 
Thickness = 1,65-1,70 
 

 
Mechanical characteristics: 
 

Ultimate tensile strength = 820-900 MPa 
 
 

Yield strength = 790-870 MPa 

 
Elongation A80 min = 2% 

 
 

Elongation A80 max = 3% 
 

 
 
 
 

For the technical data sheet and the test certificate see respectively Annex A and Annex B. 
 



 
 

 
 
 
 
 
 
 

CALCULATION DIAGRAM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : Schematic diagram of a formwork in place 
 
 
 

References in Fig. 1 : 
 
 

1 = Single wooden panel, fixed sheet height equal to 500 mm and variable length L; 

 
2 = Wooden floor base, fixed height equal to 20 mm and variable length L; 

 
 

3 = Individually numbered spacer: 1,2,3,…,n; 

 
4 = Vertical strut that joins together spacers and wooden panels through wedges.  
 
 
5 = First and last spacer placed at a maximum of 10 cm from the edge of each panel. 

 
 
 
 
 

LOADS 
 

The spacers are disposable equipment, since they remain inside the solidified concrete, moreover 

they are deemed subject to a sheer traction load deriving from the pushing force of the fresh 

concrete introduced in the formwork. 
 
 
 
 
 
 
 



 

 

Characteristic parameters that describe the process of introducing the fresh concrete into the 

formwork (as the filling speed; the direction of the pouring of the fresh concrete with respect to 

the vertical direction of the rising of the free surface), parameters for setting the type of concrete 

that is being used, tools and methods used for compacting the pouring concrete and compliance 

with the time span required for the consolidation of the concrete - all these parameters refer to 

the procedures laid down in the standard DIN 18218: 2010. 

 

In particular, the spacers covered by this report are restricted to being used with wood panels (see 

Fig.1) which, in turn, are to be used with a maximum pressure of 40kN /m2.  

 

As specified in Paragraph 5.1 of the standard DIN 18218: it has been decided to use a 

characteristic value of lateral fresh concrete pressure “σhk” equal to 40 kN/m2, multiplied by the 

coefficient “YF” = 1.5 (partial safety factor) as indicated in Paragraph 4.2 of the standard DIN 18218.  

Thus, design value of lateral fresh concrete pressure “σhd” is equal to:  
 
 

σhd = YF x σhk = 1,5 x 40 = 60 kN/m2. 
 
 
 

 
Furtherly restricting the equation to a hydrostatic type of calculation, therefore: 

 
σhk (value of lateral fresh concrete pressure) = Yc (density of fresh concrete) x h (height of concrete) 

 
 

where: 
 

 
Yc =25 kN/m3 density of the fresh concrete; 

 
 

h= height of fresh concrete.
 
 
 

If σhk (value of lateral fresh concrete pressure) = 40 kN 
 

h (height of fresh concrete) = 40kN/m2 : 25kN/m3 = 1,6 meters 
 
 
 
 
 
 

h = height limit to remain within the limits of the “σhd” by using a pressure calculation of the 
hydrostatic type. 
 
 
 

 
 

 



 
 
 
 
 
 

 

It is permitted to raise the free surface of the poured concrete above h = 1.6 m, making a 

calculation of the design value of lateral fresh concrete pressure “σhd” according to the 

standard DIN 18218: 2010. 

 

Once more, according to the standard DIN 18218: 2010, the diagram of the distribution of fresh 

concrete pressure over the height of formwork is not to be assumed triangular (hydrostatic 

pressure) but it is to be assumed rectangular (Fig.1 DIN 18218: 2010), precisely for those cases 

when the free surface of the fresh concrete exceeds the height limit for the hydrostatic type of 

calculation, h = 1.6 m.  
 

 

Referring to Fig. 1, to each spacer is assigned an area of relevance “AR” which is affected by the 

“σhk” generated by the fresh concrete and which is thus expressed: 

 
         AR = iV x iL
 
 

Where: 

 
 
AR = Area of relevance of 1 spacer [mm2]; 

 
iV = interaxis between the spacers in a vertical direction [mm]. 

 
iL = interaxis between the spacers in a longitudinal direction [mm]. 

 
 
 
 
 

iV =500 mm determined by the height of the panels used in building the formwork (see Fig.1). 
 

 

Subsequently, the interaxis between the spacers “iL” will be obtained, so that the spacer is thus 

tested. 

 

 

 

 
 
 
 
 
 
 
 
 
 

 



 
 

 
 
 
 
 
 
 
 

 
GEOMETRY 

 
 

Fig. 2 shows the geometric characteristics of the spacers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.2 : Detail of the Spacer’s Head 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

TESTS 

 
 
 

Annex C shows the test report n ° 15198-2019 carried out by RTM BREDA SRL and comprises the 

results obtained in the ultimate tensile strength tests of several Spacers; the tests were carried out 

on spacers of different lengths, of the same material, but of different lots. Spacers of different 

lengths are made with different molds; by doing so, the most cautious combinations of 

material/mold are obtained for the tests.  

 
With each mold a different resistant section is obtained. 
 
From here on, reference will always be made to the minimum resistant section, of nominal width 

equal to 11.02 mm (see Fig.2) which in Annex A is identified as a calibrated section, and it is where 

the breakage of all the tested samples happens. 

 
Minimum section: 

 
 

With reference to the table on page 2 of Annex C, the minimum section “A min” "is equal to: 

 
A min = 1,66 x 11,12 = 18,46 mm2 

 
 

Minimum tensile strength “Rm min” : 

 

With reference to the table on page 2 of Annex C, the minimum tensile strength “Rm min” obtained 

is equal to: 

 
 

Rm min = 16200 / (1,81 x 11,07) = 808 Mpa 

 
Amplification coefficient “Kt max”: 

 
 
With reference to the table on page 2 of Annex C, the maximum amplification coefficient “Kt max” 

calculated is obtained and it is connected to the cutting of the bent tongues of the spacers: 

 
Kt max = Rm max / Rm min = 900 / 808 = 1,11 

 
 
 
 
 



 
 
 
 
 
 
 

Where: - Rm max = Max ultimate tensile strength [MPa] of the material taken from 

Annex A, technical data sheet  

 
 

-Rm min = Min ultimate tensile strength [MPa] of the material taken from 

Annex C, technical data sheet  

 
 
 

Minimum tensile force: 

 
At this point it is possible to obtain the tensile force which causes the spacer to break:  

 
F min = (Rm min / Kt max) x Amin = ( 820 / 1,11 ) x 18,46 = 13637 N 

 
 
 
 
 
 
 
 
 

 
The force deriving from the longitudinal interaxis between the spacers iO = 400 mm: 

 
 

F = iL x iV x σhd”= 0,4 x 0,5 x 60000 = 12000 N 
 
 
 
 
 

13637 > 12000 VERIFIED 
 
 
 
 

 

Thus, the maximum longitudinal interaxis between the spacers “iL“ is to be used where the 

characteristic value of lateral fresh concrete pressure “σhk” (calculated according to DIN18218) is 

required to be equal to 40 kN/m2 , the maximum value of iL allowed on wooden panels (with iV= 500 

mm) is iL = 400 mm. 
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