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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete  

The subject named above is herewith granted a national technical approval (allgemeine 
bauaufsichtliche Zulassung) / general construction technique permit (allgemeine Bauartgenehmigung). 

This decision contains seven pages and ten annexes. 

This national technical approval / general construction technique permit replaces national technical 

approval / general construction technique permit no. Z-15.1-249 of 11 November 2020. The subject 

concerned was granted the first national technical approval on 23 January 2019.  
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I GENERAL PROVISIONS 

1 This decision confirms the fitness for use and application of the subject concerned within the 
meaning of the Building Codes of the federal states (Landesbauordnungen). 

2 This decision does not replace the permits, approvals and certificates required by law for 
carrying out construction projects. 

3 This decision is granted without prejudice to the rights of third parties, in particular private 
property rights. 

4 Notwithstanding further provisions in the 'Special Provisions', copies of this decision shall be 
made available to the user and installer of the subject concerned. The user and installer of the 
subject concerned shall also be made aware that this decision must be made available at the 
place of use or place of application. Upon request, copies of the decision shall be provided to 
the authorities involved. 

5 This decision shall be reproduced in full only. Partial publication requires the consent of DIBt. 
Texts and drawings in promotional material shall not contradict this decision. In the event of a 
discrepancy between the German original and this authorised translation, the German version 
shall prevail. 

6 This decision may be revoked. The provisions contained therein may subsequently be 
supplemented and amended, in particular if this is required by new technical findings. 

7 This decision is based on the information and documents provided by the applicant. Alterations 
to this basis are not covered by this decision and shall be notified to DIBt without delay. 
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II  SPECIAL PROVISIONS 

1 Subject concerned and field of use and application 

1.1  Subject concerned 

 The subject of approval is the Halfen HDB-S shear reinforcement. It consists of HDB-S double-
headed anchors (ribbed or smooth), which are connected into a reinforcing element via a 
mounting rail to secure them in position during concreting. 

 A reinforcing element consists of at least two double-headed anchors. Only double-headed 
anchors of the same diameter shall be combined into a reinforcing element. 

 The double-headed anchors have a head at both ends, the diameter of which is three times 
the diameter of the anchor.  

 The diameters of the ribbed anchors are ds = 10, 12, 14, 16, 20 or 25 mm.  

 The diameters of the smooth anchors are ds = 10, 12, 14, 16, 18 or 20 mm.  

 The anchor height of the double-headed anchors (smooth) shall be 380 mm maximum (see 
Annex 2, Page 1). 

 The subject of the permit is the planning, design and execution of concrete members using 
Halfen HDB-S elements for shear reinforcement. 

1.2  Field of use and application 

Halfen HDB-S shear reinforcement may be used to increase shear resistance under static, 
quasi-static and fatigue loads in beams and slabs made of normal-weight concrete with an 
oven-dry density of 2000 kg/m³ to 2600 kg/m³ and compressive strength class C20/25 to 
C50/60 in accordance with DIN EN 206. 

Application examples are given in Annex 1. 

2 Provisions for the construction product 

2.1 Properties and composition 

The dimensions and material properties of the reinforcing elements shall correspond to the 
specifications given in the annexes. 

The dimensions and material properties not given in this national technical approval shall 
comply with the data sheet deposited with DIBt, the certification body and the external 
surveillance body.  

2.2 Manufacture, packaging, transport, storage and marking 

2.2.1 Manufacture 

The anchor heads shall be swaged in the manufacturing plant. The marking shall be impressed 
on both heads in the process. 

The reinforcing elements shall be manufactured in the factory by welding the double-headed 
anchors to mounting rails using tack welding. At least two anchors are combined into one 
reinforcing element. A reinforcing element shall only have double-headed anchors of the same 
diameter. 

2.2.2 Packaging, transport and storage 

The reinforcing elements shall be packaged, transported and stored in such a way that they 
are not damaged. 

If the anchors are installed in slabs with precast elements with a structurally contributing in-
situ layer of concrete, Annex 10 shall be observed for arranging the slabs during transport. 
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2.2.3 Marking 

The delivery note for the reinforcing elements shall be marked by the manufacturer with the 
national conformity mark (Ü-Zeichen) in accordance with the Conformity Marking Ordinances 
(Übereinstimmungszeichen-Verordnungen) of the federal states. In addition, each delivery 
note shall state at least the anchor diameter and the anchor length.  

The mark shall only be applied if the provisions set out in Section 2.3 'Confirmation of 
conformity' are met.  

A marking in accordance with Annex 2 shall be impressed on each head of the double-headed 
anchors.  

2.3 Confirmation of conformity 

2.3.1 General 

The manufacturer shall confirm for each manufacturing plant that the reinforcing elements 
comply with the provisions of the national technical approval included in this decision by way 
of a declaration of conformity based on factory production control and a certificate of 
conformity issued by a certification body recognised for these purposes as well as on regular 
external surveillance, including initial type-testing of the reinforcing elements carried out by a 
recognised inspection body in accordance with the following provisions:  

For issuing the certificate of conformity and for external surveillance, including the associated 
product testing, the manufacturer of the reinforcing elements shall use a certification body and 
an inspection body recognised for these purposes.  

The declaration of conformity shall be submitted by the manufacturer through marking of the 
construction products with the national conformity mark, including statement of the intended 
use. 

The certification body shall send a copy of the certificate of conformity issued by it to DIBt. A 
copy of the initial type-testing report shall also be sent to DIBt.  

2.3.2 Factory production control 

A factory production control system shall be set up and implemented in each manufacturing 
plant. Factory production control shall be understood to be continuous surveillance of 
production by the manufacturer to ensure that the manufactured construction products satisfy 
the provisions of the national technical approval included in this decision.  

The factory production control shall at least comprise the measures laid down in the test plan. 
The test plan is deposited with DIBt and the body used for external surveillance. 

The results of factory production control shall be recorded and evaluated. In addition to the 
information specified in the test plan, the records shall include at least the following 
information: 

- designation of the construction product, 

- type of check or test, 

- date of manufacture and testing of the construction product, 

- result of checks and tests and comparison with the requirements, 

- signature of the person responsible for factory production control. 

The records shall be kept for at least five years and submitted to the inspection body used for 
external surveillance. They shall be submitted to DIBt and the competent supreme building 
authority upon request.  
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If the test result is unsatisfactory, the manufacturer shall immediately take the necessary 
measures to resolve the defect. Construction products which do not meet the requirements 
shall be handled in such a way that they cannot be mixed up with compliant products. After 
the defect has been remedied, the relevant test shall be repeated immediately, where 
technically feasible and necessary to show that the defect has been eliminated.  

2.3.3 External surveillance 

The factory production control system shall be verified regularly, i.e. at least once a year, by 
means of external surveillance at each manufacturing plant.  

Initial type-testing of the reinforcing elements shall be carried out within the scope of external 
surveillance. Samples for random testing may also be taken. Sampling and testing shall be 
the responsibility of the recognised inspection body. Within the framework of external 
surveillance of factory production control, at least the tests set out in the deposited test plan 
shall be performed. 

The results of certification and external surveillance shall be kept for at least five years. The 
certification body or inspection body shall present them to DIBt and the competent supreme 
building authority upon request.  

3 Provisions for planning and design 

3.1 Planning 

Unless otherwise specified below, DIN EN 1992-1-1 and DIN EN 1992-2 shall apply to the 
determination of the internal forces and moments, to the flexural reinforcement for the 
structural works erected with the construction technique as well as to the detailing of the beams 
and slabs. 

DIN EN 1992-1-1 shall always apply in conjunction with DIN EN 1992-1-1/NA.  

DIN EN 1992-2 shall always apply in conjunction with DIN EN 1992-2/NA.  

The HDB-S double-headed anchors shall not be taken into account for the verification of 
torsional resistance. When using HDB-S double-headed anchors, the torsion and shear 
reinforcement shall be designed separately. 

The HDB-S double-headed anchors shall be arranged perpendicular to the main load-bearing 
direction upright in the area of the beams or slabs subject to shear action and shall be 
distributed evenly. 

The specifications given in Annex 9 shall be observed for the arrangement of the HDB-S 
double-headed anchors. 

3.2 Design 

3.2.1 General 

The HDB-S double-headed anchors shall be designed as shear reinforcement based on 
DIN EN 1992-1-1 and Annex 8 of this decision as well as the following provisions.  

DIN EN 1992-1-1 shall always apply in conjunction with DIN EN 1992-1-1/NA. 

More precise references to DIN EN 1992-1-1 are given hereinafter. Unless excluded, the 
provisions of DIN EN 1992-2 apply accordingly alongside DIN EN 1992-1-1. 

When designing point loads near supports, β may be determined in accordance with 
DIN EN 1992-1-1, Clause 6.2.3 point (8) and the reinforcement may be calculated with this 
reduction. In accordance with DIN EN 1992-1-1, Clause 6.2.3 point (8), this reduction shall not 
be applied for the verification of VRd,max. 
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When designing point loads near supports, the longitudinal reinforcement shall be verified to 
be anchored at the support for the entire shear force VEd. 

The angle α between the HDB-S double-headed anchor and the member axis in accordance 
with DIN EN 1992-1-1, Figure 6.5 shall be α = 90°. 

The fatigue verification shall be carried out in accordance with DIN EN 1992-1-1, Clause 6.8. 

For the double-headed anchors, a stress range of ∆σRsk = 70 N/mm² in the load cycle range 

from zero to 2 · 106 (N ≤ 2 · 106) shall be assumed as the characteristic fatigue strength. 

3.2.2 Verification of resistance to fire 

The resistance to fire of areas reinforced and verified with Halfen shear reinforcement HDB-S 
shall be determined in accordance with the provisions of DIN EN 1992-1-2 in conjunction with 
DIN EN 1992-1-2/NA. In the area of the reinforcing elements, the required minimum concrete 
cover shall be maintained for the anchor heads and mounting rails. 

3.3 Provisions for execution 

When installing the reinforcing elements, it shall be ensured that the HDB-S double-headed 
anchors are aligned perpendicular to the component axis or perpendicular to the main load-
bearing direction in accordance with Sections 1 and 3.2. 

The executing company shall provide a declaration of conformity in accordance with Section 
16a(5) in conjunction with Section 21(2) of the Model Building Code to confirm the conformity 
of the construction technique with the general construction technique permit included in this 
decision. 

The following standards, approvals and references are referred to in this decision: 

- DIN 488-1:2009-08  Reinforcing steels – Part 1: Grades, properties, marking 

- DIN EN 206:2001-07 Concrete: Specification, characteristics, production and 
conformity, German version EN 206:1:2000 

- DIN EN 1992-1-1:2011-01 Eurocode 2: Design of concrete structures – Part 1-1: General 
rules and rules for building construction; German version 
EN 1992-1-1:2004 + AC 2010 

- DIN EN 1992-1-1/NA:2013-04 National Annex – Nationally determined parameters – 
Eurocode 2: Design of concrete structures – Part 1-1: General 
rules and rules for buildings 

- DIN EN 1992-1-2:2010-12 Eurocode 2: Design of concrete structures – Part 1-2: General 
rules – Structural fire design; German version EN 1992-1-2:2004 
+ AC:2008 

- DIN EN 1992-1-2/NA:2010-12 National Annex - Nationally determined parameters – 
Eurocode 2: Design of concrete structures – Part 1-2: General 
rules – Structural fire design 

- DIN EN 1992-2:2010-12 Eurocode  2: Design of concrete structures – Part 2: Concrete 
bridges – Design and detailing rules; German version 
EN 1992-2:2005 + AC:2008 

-  DIN EN 1992-2/NA:2010-12  National Annex – Nationally determined parameters - 
Eurocode 2: Design of concrete structures – Part 2: Concrete 
bridges - Design and detailing rules 
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− DIN EN 1993-1-4:2015-10 Eurocode 3: Design of steel structures – Part 1-4: General rules – 
Supplementary rules for stainless steels; German version 
EN 1993-1-4:2006 + A1:2015 

− DIN EN 1993-1-4/NA:2017-01 National Annex – Nationally determined parameters - Eurocode 3: 
Design of steel structures – Part 1-4: General rules – 
Supplementary rules for stainless steels 

-   DIN EN 10111:2008-06 Continuously hot rolled low carbon steel sheet and strip for cold 
forming – Technical delivery conditions; German version 
EN 10111:2008 

-   DIN EN 10025-2:2019-10  Hot rolled products of structural steels – Part 2: Technical delivery 
conditions for non-alloy structural steels; German version 
EN 10025-2:2019 

-   DIN EN 10088-5:2009-07 Stainless steels – Part 5: Technical delivery conditions for bars, 
rods, wire, sections and bright products of corrosion resisting 
steels for construction purposes; German version 
EN 10088-5:2009 

 

 

- The data sheet is deposited with DIBt and the body used for external surveillance. 

- The test plan is deposited with DIBt and the body used for external surveillance. 

Beatrix Wittstock 
Head of Section  

Drawn up by 
Schüler 
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HALFEN double-headed anchors type HDB-S as shear reinforcement for use in concrete 
 

Application examples 

 
 

Annex 1 

 

Application examples 
Application example with ribbed HDB double-headed anchors 
(Version with smooth anchors alternatively possible) 

 



National technical approval / 

General construction technique permit 

No. Z-15.1-249 of 11 November 2020 

 
 

 

  

 

HDB anchor and mounting rail 
 
Anchor dimensions     Material: B500 in acc. with DIN EN 1992-1-1, 

Annex C and deposited data sheet with a 
characteristic yield strength fyk ≥ 500 MPa 

       Butt joints in acc. with DIN EN ISO 17660-1, 
       welding process 24 - flash welding. 
      
  
 
 
 
 
 
 
 
 
 
 

 
Data in brackets apply to smooth steel 

            applies only to double-headed anchors smooth 
            applies only to double-headed anchors ribbed 

 
 
              Example of marking of the HDB anchor 

       on both sides e.g. (anchor- Ø dA = 16 mm) 
 

Anchor Ø 
ØdA 
[mm] 

Head Ø 
ØdK 
[mm] 

Head 
thickness  
min hSt 
[mm] 

Cross 
section  

A 
[mm²] 

FZ,d 
[kN] 

10 30 5 79 34.1 
12 36 6 113 49.2 
14 42 7 154 67.0 
16 48 7 (8) 201 87.4 
18 54 9 254 110.6 
20 60 9 (10) 314 136.6 
25 75 12 491 213.4 

HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 
 

HDB anchors and mounting rails 
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1 

2 

1 

2 

Material mounting rail and clamping bracket: 
A4 = 1.4401 / 1.4404./ 1.4571 (3) 
Steel: S235JR = 1.0038 
DD11 = 1.0332 (in acc. with DIN EN 10111 
(3) in acc. with DIN EN 1993-1-4 + DIN EN 1993-1-4/NA 
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 HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 
 

HDB anchors and mounting rails 
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Mounting bars made of reinforcing steel or round steel 

– with bent ends 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Material: Reinforcing steel in acc. with EN 1992-1-1, Annex C and deposited data sheet 

 Round steel A4 = 1.4571 / 1.4401 / 1.4404 (in acc. with DIN EN 10088-5)     
    S235JR  = 1.0038  (in acc. with DIN EN 10025-2) 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 

Installation of the HDB elements 

 
 

Annex 3 

 

Installation of the HDB elements 
(Illustration exemplary with ribbed HDB double-headed anchors) 
 

Installation from above (example ceiling reinforcement) * 
Mounting bars lie above the upper reinforcement layer 
 
– without clamping stirrup    – with clamping stirrup 
perpendicular to the upper reinforcement layer   parallel to the upper reinforcement layer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Installation from below (example ceiling reinforcement) * 
* For beam reinforcement, proceed accordingly 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Concrete cover cu and co in acc. with DIN EN 1992-1-1, Clause 4.4.1 
in conjunction with with DIN EN 1992-1-1/NA 
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Anchor spacing for slabs 

 
 

Annex 4 

 

Anchor spacing for slabs 
(Illustration exemplary with ribbed HDB double-headed anchors) 

 
Spacing SL,HDB in main load-bearing direction in acc. with Annex 9, Table 1 
(depending on slab thickness, shear action and concrete strength class, but max. 0.8 x h) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Spacing SQ,HDB perpendicular to the main load-bearing direction in acc. 
with Annex 9, Table 2 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 

Anchor spacing for profiled beams 

 
 

Annex 5 

 

Anchor spacing for profiled beams 
(Illustration exemplary with ribbed HDB double-headed anchors) 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Spacing SL,HDB of the HDB anchors in the direction of the flexural stress in acc. with 
Annex 9, Table 1. For beams with h < 20 cm and VEd < 0.3 VRd,max, the spacing does not need 
to be less than 15 cm. 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 

Anchor spacing for compact reinforced concrete beams with single-row HDB arrangement 

 
 

Annex 6 

 

Anchor spacing for compact reinforced concrete beams 
for single-row HDB arrangement with required stirrup reinforcement 
 
(Illustration exemplary with ribbed HDB double-headed anchors) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
If the edge distances are less than 
specified in Annex 9, Table 3, Annex 9, 
Table 4 shall be taken into account. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Spacing SL,HDB and SQ,HDB  in acc. with Annex 9, Table 1 and 2 
Edge distances aQ,HDB  in acc. with Annex 9, Table 3 or 4  aQ,HDB in acc. with Annex 9, 
           Table 3 or 4 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 
 

Anchor spacing for compact reinforced concrete beams with double-row HDB arrangement 
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Anchor spacing for reinforced concrete beams 
for double-row HDB arrangement with required stirrup reinforcement 
(Illustration exemplary with ribbed HDB double-headed anchors) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As long as the edge distances in accordance with Annex 9, Table 3 are 
respected, the position of the stirrups between two HDB anchors is 
arbitrary. This also applies for single-row HDB reinforcement. 

 
For the absorption of transverse tensile forces at 
least one stirrup should be placed between two 
HDB anchor pairs. 
 

 
 
 
 
 
 
 
Spacing SL,HDB and SQ,HDB in acc. with Annex 9, Table 1 and 2 
Edge distances aQ,HDB in acc.with Annex 9, Table 3 or 4  aQ,HDB in acc. with Annex 9, 
           Table 3 or 4 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 
 

Shear design for slabs and beams 

 
 

Annex 8 

Shear design for slabs and beams 

General 

The permissible anchor diameter dA in [mm] shall be limited by the following inequation: 𝑑𝑑𝐴𝐴 ≤ 4 √ℎ            (A1) 

h member thickness in cm 

Slabs 

In slabs with a shear-resisting effective height of 20 cm or less, the required HDB-S anchor cross-

section shall be determined in accordance with EN 1992-1-1, Clause 6.2.3 (2). 

For slabs with a shear-resisting effective height between 20 cm and 40 cm, the required HDB-S 

anchor cross-section may be determined as follows using a flatter strut inclination: 

1,2 ≤ cot θHDB−S ≤ 4, thus 14° ≤ θHDB−S ≤ 39° 

where 

θHDB−S = �0.8 + 0.1 ∗ d

d0� ∗ θ − �2.3− 1.15 ∗ d

d0� 𝑑𝑑  Shear-resisting effective height 𝑑𝑑0 20 cm 𝜃𝜃  Inclination of the strut (between 18.4° and 39°) 

The required anchor cross-section of the HDB-S anchors may be determined using the following 

equation: 

VRd,sy = �as,HDB ∗ cot θ + aSW ∗ cot θ� ∗ z ∗ fyd 𝑎𝑎𝑠𝑠,𝐻𝐻𝐻𝐻𝐻𝐻 Cross section of HDB-S reinforcement 𝑎𝑎𝑆𝑆𝑆𝑆 Cross section of stirrup reinforcement 

z Lever arm of the internal forces 𝑓𝑓𝑦𝑦𝐸𝐸 Design yield strength: fyd = fyk / 1.15 with fyk = 500 N/mm² 

Beam 

Beams are designed in accordance with EN 1992-1-1, Clause 6.2. The HDB-S reinforcement may 

be taken into consideration for the minimum shear reinforcement in beams. 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 

Arrangement rules for shear reinforcement 
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Arrangement rules for shear reinforcement 

General 

The anchors shall be arranged in such a way that the anchor heads are flush with the outer edge 

of the flexural compression and flexural tensile reinforcement. EN 1992-1-1, Clause 4.4.1 shall 

apply to the upper and lower concrete cover of the anchor heads. 

The maximum spacing of the anchors is given in Annex 9, Tables 1 and 2; the smaller value shall 

apply in each case. 

In the main load-bearing direction, the maximum spacing of the anchors shall be determined 

taking into account the member height and the shear action. 

In fine-grained cross-sections, for h ≤ 20 cm and VEd ≤ 0.3 ∗ VRd,max the spacing sL,HDB does not 

need to be less than 15 cm. 

Table 1: Maximum spacing SL,HDB of the HDB-S anchors in the main load-bearing direction 

Level of shear action Type of member 

Spacing as a function of the member 

thickness in cm or as a function of the 

concrete strength class 

≤ C45/55 ≥ C50/60 

𝑉𝑉𝐸𝐸𝐸𝐸 ≤ 0.3 𝑉𝑉𝑅𝑅𝐸𝐸,𝑚𝑚𝑚𝑚𝑚𝑚 

thin slab 

 (ℎ ≤ 40 𝑐𝑐𝑐𝑐) 
0.8 h 

thick slab  

(ℎ > 40 𝑐𝑐𝑐𝑐) and 

beams 

0.7 h or 30 cm 0.7 h or 20 cm 

0.3 𝑉𝑉𝑅𝑅𝐸𝐸,𝑚𝑚𝑚𝑚𝑚𝑚 < 𝑉𝑉𝐸𝐸𝐸𝐸 < 0.6 𝑉𝑉𝑅𝑅𝐸𝐸,𝑚𝑚𝑚𝑚𝑚𝑚 

thin slab 

 (ℎ ≤ 40 𝑐𝑐𝑐𝑐) 
0.6 h 

thick slab 

(ℎ > 40 𝑐𝑐𝑐𝑐) and 

beams 

0.5 h or 30 cm 0.5 h or 20 cm 

𝑉𝑉𝐸𝐸𝐸𝐸 ≥ 0.6 𝑉𝑉𝑅𝑅𝐸𝐸,𝑚𝑚𝑚𝑚𝑚𝑚 

thin slab  

(ℎ ≤ 40 𝑐𝑐𝑐𝑐) 
0.25 h 

thick slab 

(ℎ > 40 𝑐𝑐𝑐𝑐) and 

beams 

0.25 h or 20 cm 

Perpendicular to the main load-bearing direction, the maximum anchor (tie) spacing is determined 

by the member height and the existing transverse reinforcement as a proportion of the 

reinforcement in the main load-bearing direction. With a transverse reinforcement of 20%, the tie 

spacing shall not exceed the member height. In members up to 40 cm thick, the tie spacing may 

be 1.5 times the member height if the existing transverse reinforcement is 50 %. Intermediate 

values may be interpolated linearly. 
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HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 
 

Arrangement rules for shear force reinforcement 
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Table 2: Maximum spacing SQ,HDB of the anchors perpendicular to the main load-bearing direction 

as a function of the member thickness and the existing transverse reinforcement 

 

Existing transverse 

reinforcement as % of 

main reinforcement 

Spacing SQ,HDB,max as a function of concrete 

strength class and member thickness h in cm 

≤ C45/55 ≥ C50/60 

Slab with a member 

thickness h ≤ 40 cm 
50 1.5 h 

Other slabs and beams 

with 

VEd ≤ 0.3 VRd,max 

20 1.0 h or 80 cm 1.0 h or 60 cm 

Other slabs and beams 

with 

VEd > 0.3 VRd,max 

20 1.0 h or 60 cm 1.0 h or 40 cm 

At free edges and slabs and in beams, stirrup reinforcement shall always be arranged as edge 

protection to secure the concrete cover. With slabs, U-bars may be used for edge protection. At 

least one longitudinal reinforcement bar must be arranged between the HDB-S anchors and the 

free member edges at the height of the anchor heads. 

 

The minimum edge distance aQ,HDB shall be determined as a function of the anchor diameter and 

the concrete strength class in accordance with Annex 9, Table 3. For concrete strength classes 

higher than C45/55, the values of strength class C45/55 shall apply. 

Table 3: Minimum edge distance aQ,HDB [cm] of the anchor at free edges 

Anchor diameter 

dA [mm] 

Concrete strength class 

C20/25 C30/37 C35/45 C45/55 

10 12 11 9 8 

12 15 13 11 10 

14 17 15 13 12 

16 20 17 15 13 

18 23 19 17 15 

20 25 21 19 17 

25 31 26 23 21 

 



National technical approval / 

General construction technique permit 

No. Z-15.1-249 of 11 November 2020 

 
 

   

HALFEN double-headed anchor type HDB-S as shear reinforcement for use in concrete 
 

Arrangement rules for shear force reinforcement 
 

 
 

Annex 9 
Page 3/3 

Beams 

For VEd ≤ 2 3⁄  VRd,max and VEd > 2 3⁄  VRd,max respectively, 25% and 50% of the required shear 

reinforcement shall be provided in the form of stirrups in accordance with EN 1992-1-1. In 

deviation from Annex 9, Table 3, edge distances in accordance with Annex 9, Table 4 are 

permitted if the minimum values for stirrup and edge bar diameters are respected and the stirrups 

are arranged in the area of the anchor heads in accordance with Annex 6. 

Table 4: Minimum edge distance aQ,HDB [cm] of anchors at free edges of beams depending on the 

reinforcement securing the edge 

Anchor diameter 

dA [mm] 

Bar diameter of 

the stirrups 

≥ ds [mm] 

Diameter of the 

longitudinal edge 

bar 

≥ ds [mm] 

aQ,HDB [cm] for concrete strength class 

C20/25 C30/37 C35/45 C45/55 

10 8 10 7 6 6 5 

12 8 10 9 8 7 6 

14 8 10 10 9 8 7 

16 8 10 12 10 9 8 

18 10 12 14 12 10 9 

20 10 12 15 13 11 10 

25 12 16 19 16 14 13 

For concrete strength classes higher than C45/55, the values of strength class C45/55 shall be 

applied. For beams with compact cross-sections, a minimum stirrup reinforcement shall be 

installed depending on the shear action. In the case of fine-grained cross-sections, it is sufficient 

to fit the compression and tension chords respectively with stirrups. 

Slabs 

In one-way slabs, a transverse reinforcement of at least 20% of the main reinforcement shall 

always be provided to resist the transverse bending moments and transverse tensile forces. 
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