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1 Introduction and scope 
 

The use in fiber reinforced concrete is excluded according to the provisions given in 

the ETA 02/0030 or the ESR‐3173. To show that the anchoring system SZ can be used 

in concrete with fibers, tests were performed and evaluated. The tests were performed 

in accordance with EAD 330232-00-0601 but with fiber reinforced concrete instead of 

normal concrete without fibers. 

 

The indented use of the anchors therefore change and the anchors can be used for a 

base material made of  

• Cracked and uncracked concrete 

• Compacted, reinforced or compacted unreinforced normal weight concrete  

• Concrete with steel fibers that fulfill the following conditions 

o Length of the steel fiber ≤ 35 mm. 

o The diameter of the fiber ≤ 0.55 mm. 

o Characteristic steel strength of the fiber ≥ 1200 N/mm². 

o Fiber content of the concrete mix ≤ 80 kg/m³. 

• Strength classes C20/25 to C50/60 according to EN 206:2013 

 
Both material versions (gvz and A4) of the SZ anchors are geometrically identical. Also, 

the characteristic resistances for the different sizes (except of size M8) are equal. For 

this reason, it can be assumed that the principal behavior of the anchors is comparable 

regarding the existing fibers. The environmental conditions that are allowed depend on 

the material type: 

 

• For structures subject to dry internal conditions zinc plated steel or stainless 

steel can be used. 

• For structures subject to external atmospheric exposure (including industrial 

and marine environment) and permanently damp internal conditions (if no 

particular aggressive conditions exist stainless steel can be used. 

 
For the design of the product the conditions given in EN 1992-4 must be fulfilled and 

the anchorages are designed under the responsibility of an engineer. The anchorages 
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can be designed for static or quasi-static actions accordance with EN 1992-4 and 

TR 055. 

 

Table 1-1: Intended use for the highload anchor SZ in plain concrete with steel fibers. 

 

 
Figure 1-1: Schematic drawing of the anchors SZ for steel fiber reinforced concrete as 
different types SZ-B, SZ-S and SZ-SK. 

 
  

Not covered 

Not covered 
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2 Description of the product 

2.1 Installed anchors 
 

The anchor is installed properly if the embedment depth is at least the required one 

and the installation torque could be fully applied to the anchor. The anchor length must 

comply with the necessary embedment depth hef and the defined thickness of fixture 

tfix. 

 

Figure 2-1: Example of an installation situation and nomenclature of the dimension 
after installation in steel fiber reinforced concrete. 
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2.2 Parts and materials 
 

The product consists of several parts. These parts are given in figure 2-2 and the 

nomenclature is summarized in Table 2-1. 

 

     

Figure 2-2: Drawing of the MKT anchor system SZ and single parts of an anchor. 

 

 

Table 2-1: Nomenclature of the different parts of the MKT anchor system SZ and 
materials definitions of the single parts of an anchor used for steel fiber reinforced 
concrete.  



  6/12 
   

 

 

IIEEAA  

3 Installation of the product 
 

Before the anchor is installed in the drilled borehole, dust and debris must be removed 

from the hole using a hand pump, compressed air or a vacuum cleaner. The anchor 

must be driven into the predrilled hole using a hammer until the nominal embedment 

depth is achieved. The anchor is tightened until the specified installation torque 

moment (Tinst) is achieved. 

 

Figure 3-1: Installation instruction by the manufacturer in steel fiber reinforced 
concrete.  
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1) 2) 3) footnote see table 3-2 

Table 3-1: Installation parameters for the different anchor sizes of the MKT anchor 
system SZ made of gvz-steel in steel fiber reinforced concrete.  
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1) intermediate values by linear interpolation 
2)  Depending on the existing shear load, the thickness of the fixture may be reduced to the thickness of the countersunk washer tfix. lt must be verified that the present shear load can be 

transferred completely into the distance sleeve (bearing of hole). 
3) For fire exposure from more than one side c ≥ 300 mm or cmin ≥ 300 mm applies. 

Table 3-2: Installation parameters for the different anchor sizes of the MKT anchor 
system SZ made of A4-steel in steel fiber reinforced concrete.  
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4 Performance of the product in fiber reinforced concrete 
 

4.1 Design resistance under tension loading  
 

The design of the anchors is carried out under the responsibility of an engineer 

experienced in the field of fastening technology and concrete construction. Verifiable 

calculations and construction drawings shall be prepared. The design for static and 

quasi static tensile loads is carried out in accordance with EN 1992-4 in conjunction 

with TR 055. 

 

Table 4-1: Product performance for anchors made of gvz steel in fiber reinforced 
concrete (cracked).  

 

Table 4-2: Product performance for anchors made of stainless steel in fiber reinforced 
concrete (cracked).  
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Table 4-3: Product performance for anchors made of gvz steel in fiber reinforced 
concrete (uncracked).  

 

Table 4-4: Product performance for anchors made of stainless steel in fiber reinforced  
concrete (uncracked).  
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4.2 Design resistance under shear loading  
 

The design for static and quasi static shear loads is carried out in accordance with 

EN 1992-4 in conjunction with TR 055. 

 

Table 4-5: Product performance for anchors made of gvz steel in fiber reinforced 
concrete (cracked and uncracked).  

 

Table 4-6: Product performance for anchors made of stainless steel in fiber reinforced 
concrete (cracked and uncracked).  
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4.3 Displacements 
 

Table 4-7 and table 4-8 summarizes the displacements that shall be taken into account 

in the design. The displacements are valid for gvz- and A4- anchors in concrete with 

and without steel fibers. The displacements must be accounted for in case of static and 

quasi static loads under tensile loading and shear loading. 

 

 

 

 

Table 4-7: Displacements for the MKT anchor SZ made of gvz- and A4-Stahl in steel 
fibre reinforcement (tension loading). 

 

 

Table 4-8: Displacements for the MKT anchor SZ made of A4-Stahl in steel fibre 
reinforcement (shear loading). 


