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GENERAL PROVISIONS

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

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

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

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 shall 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.

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.

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.

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.

The general construction technique permit included in this decision also serves as a national
technical approval for the construction technique.

Translation authorised by DIBt
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2.2
2.21

2.2.2

SPECIAL PROVISIONS
Subject concerned and field of use and application

This approval covers 'Halfen Stud Connectors type B (HSC-B)' made of rebar B500B with a
nominal diameter of 12, 14, 16, 20 or 25 mm combined with a one-sided or two-sided joint
configuration with couplers in accordance with national technical approval no. Z-1.5-189 and
subsequent supplementary provisions. The HSC-B with a nominal diameter of 12 or 14 mm
may also consist of stainless reinforcing steel B500 NR, material no. 1.4571 or 1.4362.
Application examples are provided in Annex 1. In one-sided joint configurations, the coupling
bars can be anchored using anchor heads in accordance with national technical approval
no. Z-21.8-1973 or bent stud connectors type B in accordance with DIN EN 1992-1-1:2011-
01.

The subject of the permit is the planning, design and execution of the load-bearing coupling
elements 'Halfen Stud Connectors type B (HSC-B)' used to connect steel corbels or steel
beams to reinforced concrete elements, under static, quasi-static as well as fatigue loads.
Both one-sided and two-sided configurations are possible.

Halfen Stud Connectors type B (HSC-B) shall only be used in normal weight concrete. The
concrete strength shall be at least C20/25 and not more than C70/85.

Provisions for the construction product

Material properties

The starting material of the coupling bars shall have the properties of a B500B in accordance
with DIN 488-1 or B500 NR, material no. 1.4571 or 1.4362 in accordance with the national
technical approval.

The requirements for the anchor heads in accordance with national technical approval
no. Z-21.8-1973 shall be adhered to.

The couplers shall meet the requirements in accordance with national technical approval
no. Z-1.56-189 and the information in the data sheet deposited with DIBt and the external
surveillance body. The materials used for the connection parts are given in Annex 2, Table 2.

Manufacture, packaging, transport, storage and marking

Manufacture

The connecting bars of the Halfen Stud Connectors type B (HSC-B) are screwed into the
couplers in the factory at one or both ends of the bars. On the connection side of the steel
structure, screws in accordance with Annex 2, Table 2, are used depending on the nominal
diameter of the HSC-B.

Only HSC anchors and couplers which are marked with the mark of the manufacturing plant
shall be used in accordance with the national technical approvals specified under
Section 2.1.1.

Packaging, transport and storage

The couplers, coupler threads and anchors shall be packed, transported and stored in such
a way that they are protected against corrosion, mechanical damage and contamination until
they are used at the construction site.

Translation authorised by DIBt
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2.3
2.3.1

2.3.2

Marking

The manufacturer shall affix the national conformity mark (U-Zeichen) to the delivery note for
the Halfen Stud Connectors type B (HSC-B) in accordance with the Conformity Marking
Ordinances (Ubereinstimmungszeichen-Verordnungen) of the federal states. The delivery
note shall also contain the nominal diameter of the HSC-B. The mark shall only be applied if
the requirements given in Section 2.3 are met.

Confirmation of conformity
General
The manufacturer shall confirm for each manufacturing plant that the construction product
complies with the provisions of 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 carried out by a
recognised inspection body in accordance with the following provisions.
To issue the certificate of conformity and for external surveillance including the associated
product testing, the manufacturer of the construction product 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 evaluation report shall also be sent to DIBt.
Factory production control
A factory production control system shall be set up and implemented in each manufacturing
plant. Factory production control is understood to be continuous surveillance of production
by the manufacturer to ensure that the construction products manufactured satisfy the
provisions of this decision. The factory production control shall at least include the following
measures:
- Description and check of the starting material and the components:
The manufacturer of the Halfen Stud Connector type B (HSC-B) shall ensure that the
properties required for the reinforcing steel B500B in DIN 488-1 or B500 NR in
accordance with the national technical approval, the properties required for the anchor
heads in accordance with Z-21.8-1973 and those required for the couplers in accordance
with Z-1.5-189 are verified through plant codes and national conformity marks.
- Factory production control shall be carried out for the couplers in accordance with Z-1.5-
189, Section 2.3.2.
The dimensions specified in the 'Halfen Stud Connectors type B (HSC-B)' data sheet
shall be checked and the tolerances specified therein shall be complied with.
The results of factory production control shall be recorded and evaluated. The records shall
at least include the following information;

- designation of the construction product,

- type of check or test,

- date of manufacture and testing of the construction product,

- result of the checks and tests and comparison with the requirements,
- signature of the person responsible for factory production control.

Translation authorised by DIBt
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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.

If the test result is unsatisfactory, the manufacturer shall inmediately 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 confused 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.

External surveillance

The plant and the factory production control system shall be inspected regularly, i.e. at least
once a year, by means of external surveillance at each manufacturing plant. Initial type-
testing of the construction product shall be carried out within the scope of external
surveillance. Samples for random testing shall also be taken. Sampling and testing shall be
the responsibility of the recognised inspection body.

Samples for random testing shall also be taken as part of external surveillance. Sampling
and testing shall be the responsibility of the recognised body. The analyses of the tensile
tests as part of factory production control shall be checked. In case of doubt, the external
surveillance body shall carry out their own tests.

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

Provisions for planning, design and execution

Planning and design

For the planning, detailing, determination of the internal forces and moments and design, the
following shall apply;: DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA,
DIN EN 1993-1-1 in conjunction with DIN EN 1993-1-1/NA, DIN EN 1993-1-4 in conjunction
with DIN EN 1993-1-4/NA and DIN EN 1993-1-8 in conjunction with DIN EN 1993-1-8/NA as
well as Annexes 2 and 3.

The fatigue verification shall be carried out in accordance with DIN EN 1992-1-1 and
DIN EN 1992-1-1/NA, Clause 6.8. As a characteristic value of the fatigue strength for
nominal diameters 12 to 20 mm a stress range of Acgy =80 N/mm? for N =2.10° load
cycles and for nominal diameter 256 mm a stress range of Aok, = 70 N/mm?2 for N =2 - 108
load cycles shall be assumed (see DIN EN 1992-1-1, Figure 6.30). The stress exponents for
the S-N curve shall be taken as k, = 3.5 to 2:10° load cycles, k, =3 from 2+10° to 107 load

cycles as well as k, = 5.

Provisions for execution
The minimum spacings in accordance with Annex 2, Table 1, apply to the installation of the

Halfen Stud Connectors type B (HSC-B) in the reinforced concrete member. Adherence to
these minimum spacings shall be ensured.

Translation authorised by DIBt
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The following standards and references are referred to in this decision:

DIN 13-1:1999-11

DIN 488-1:2009-08
DIN 6912:2009-06
DIN 7984:2009-06
DIN EN 1992-1-1:2011-01

DIN EN 1992-1-1/NA:2013-04

DIN EN 1993-1-1:2010-12

DIN EN 1993-1-1/NA:2017-09

DIN EN 1993-1-4:2015-10

DIN EN 1993-1-4/NA:2017-01

DIN EN 1992-4:2019-04:

DIN EN 1993-1-8:2010-12

DIN EN 1993-1-8/NA:2010-12

DIN EN 10277:2018-09

DIN EN 1SO 1461:2009-10

DIN EN ISO 3506-1:2010-04

DIN EN ISO 4014:2011-06

DIN EN ISO 4016:2011-06

DIN EN ISO 4017:2015-05

DIN EN ISO 4018:2011-07

DIN EN ISO 4762:2004-06

ISO general purpose metric screw threads - Part 1: Nominal sizes
for coarse pitch threads; nominal diameter from 1 mm to 68 mm

Reinforcing steels - Part 1: Grades, properties, marking
Hexagon socket head cap screws with centre, with low head
Hexagon socket head cap screws with low head

Eurocode 2: Design of concrete structures - Part 1-1: General
rules and rules for  buildings; German version
EN 1992-1-1:2004+AC:2010 and

National Annex - Nationally determined parameters - Eurocode 2:
Design of concrete structures - Part 1-1: General rules and rules
for buildings

Eurocode 3: Design of steel structures — Part 1-1: General design
rules and rules for buildings; German version EN 1993-1-
1:2005+AC:2009 and

National Annex - Nationally determined parameters - Eurocode 3:
Design of steel structures — Part 1-1: General design rules and
rules for buildings

Eurocode 3: Design of steel structures - Part 1-4: General rules -
Supplementary rules for stainless steels in conjunction with
DIN EN 1993-1-4:2006+A1:2015 and

National Annex - Nationally determined parameters - Eurocode 3:
Design of steel structures- Part1-4: General rules -
Supplementary rules for stainless steels

Eurocode 2 - Design of concrete structures - Part 4: Design of
fastenings for use in concrete; German version EN 1992-4:2018

Eurocode 3; Design of steel structures - Part 1-8: Design of
joints; German version EN 1993-8:2005+AC:2009 and
National Annex - Nationally determined parameters - Eurocode 3:
Design of steel structures - Part 1-8: Design of joints

Bright steel products - Technical delivery conditions;, German
version EN 10277:2018

Hot dip galvanized coatings on fabricated iron and steel articles -
Specifications and test methods (ISO 1461:2009); German
version EN ISO 1461:2009

Mechanical properties of carrosion-resistant stainless steel
fasteners - Part 1. Bolts, screws and studs (ISO 3506-1:2009);
German version EN |SO 3506-1:2011

Hexagon head holts - Product grades A and B (ISO 4014:2011);
German version EN 1SO 4014:2011

Hexagon head bolts - Product grade C (ISO 4014:2011);
German version EN SO 4016:2011

Fasteners - Hexagon head screws - Product grades A and B
(ISO 4017:2014); German version EN ISO 4017:2014

Hexagon head screws - Product grade C (ISO 4018:2011);
German version EN 1SO 4018:2011

Hexagon socket head cap screws (ISO 4762:2004); German
version EN ISO 4762:2004

Translation authorised by DIBt
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Explanations to DIN 1045-1 including amendment 1:2005-05
(Erfauterungen zur DIN 1045-1 einschliefilich  Berichtigung
1:2005-05)

Tools for the determination of internal forces and moments and
special detail verification in reinforced concrete structures
(Hilfsmittel zur SchnittgréBenermitflung und zu besonderen
Detailnachweisen bei Stahlbetontragwerken)

Mechanical connection and anchoring of steel bars
'Halfen reinforcement screw connection type HBS-05' dated
29 October 2019

Halfen Stud Connector HSC dated 1 March 2018

Products, structural components made and fasteners of stainless
steels, dated 5 March 2018

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

Drawn up by

Translation authorised by DIBt



National technical approval /
General construction technique permit
No. Z-21.8-1974 of 17 January 2020

Deutsches
Institut

Bautechnik

fiir

Steel corbel joints
One-sided joint configuration
HSC-B with anchor head
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Two-sided joint configuration
HSC-B with couplers screwed to both sides
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One-sided joint configuration
HSC-B with anchor head

Two-sided joint configuration
HSC-B with couplers screwed to both sides
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Joints for optional steel members (end plate connection)
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Halfen Stud Connector type B (HSC-B)

Application examples

Annex 1
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Design boundary conditions
End plate of steel member in accordance with DIN EN 1993-1-1 and DIN EN 1993-1-8 (e.g.: corbel, beam):

— —
oo O||o [«

Bolted end plate joint with two or more

| | bolt rows
. . . !
J L OUO OO |«
] |
i f 2 8jj,min = aij_mini 2 aij,min
L be N
Reinforced concrete member in accordance with DIN EN 1992-1-1 (e.q.: columns, walls, beams etc.):
As!,corner
) N e
5 = &ij,min
ij,edge ——
SR ki ki i

1st
OO OO t;nsr:?:zone 000 O
Asl.mtermedlale

Il

lollotollof| | ziee.. | 0000

Zone

L b

Table 1: Design boundary conditions for end plate and reinforced concrete member

End plate of steel member Reinforced concrete member")
HSC-B| Maximum Hole Edge Coupler [Coupler edge| Bar diameter Bar diameter
@ds |hole diameter| spacing | distance | spacing spacing Ic_mgltudlnal ](_Jngitudmal
& s 9 reinforcement reinforcement
= Ajjmin dij,edge Asl comer Asl, intermediate
[mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
12 13.0 30 2 21 30 2 40 2012 2 $10
14 15.0 35 > 21 35 > 46 > §12 =¢10
16 17.0 38 =21 38 2 50 = ¢12 =z ¢10
20 21.0 48 227 48 =63 2¢12 2¢12
25 28.5 66 =36 66 = 86 2 (12 2 $20

" The longitudinal reinforcements Asicomer and Asiinermediate shall be anchored above and below the end plate in the
reinforced concrete member in accordance with DIN EN 1992-1-1.

Halfen Stud Connector type B (HSC-B)

_ ~ Annex 2
Design boundary conditions Page 1/2
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Table 2: Geometry, materials and design boundary conditions for coupler and bolt

Threaded coupler!) Bolt?

HSC-B Wrench | Coupler | Maximum | Minimum | Maximum |Tensile stress

@ds Thread size  |length Lm| screw-in screw-in preload area As Tightening

sized) swW depth depth forced torque

[mm] M [mm] [mm] [mm] [mm] [kN] [mm?] [Nm]

12 M12 x 1.75 19 36 16.5 12 311 84.3 5 Sy

14 M14 x 2 22 42 19.5 14 42.7 115 5

16 M16x2 24 48 22.5 16 58.6 157 5)

20 M20 x 2.5 30 60 28.5 20 91.6 245 5)

25 M27 x 3.0 41 75 36 27 173.3 459 5)

" Couplers in accordance with national technical approval no. Z-1.5-189, materials: 11SMn30+C (1.0715) in accordance
with DIN EN 10277 as well as X6CrNiMoTi17-12-2 (1.4571) or X2CrNiMo17-12-2 (1.4404) with Rp02 = 440 N/mm? and
Rm 2 500 N/mm? in accordance with national technical approval no. Z-30.3-6

4 Bolts in accordance with DIN EN ISO 4014, DIN EN 1SO 4016, DIN EN ISO 4017, DIN EN ISO 4018 or DIN EN 1993-1-8:
hexagon socket screws in accordance with DIN EN ISO 4762, DIN 7984 or DIN 6912 as well as stainless steel bolts in
accordance with DIN EN 1SO 3506-1

3 Thread in accordance with DIN 13-1, tolerance range 6H

4 Preload force for couplers which were installed so they are recessed or not flush with the surface without washers for
shimming

% Tightening torques of bolts shall be determined in accordance with local conditions (coefficients of friction).

Halfen Stud Connector type B (HSC-B)

Annex 2

Design boundary conditions Page 2/2
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Planning and design in accordance with DIN EN 1992-1-1, DIN EN 1993-1-1 and
DIN EN 1993-1-8

1. Geometry and designations
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b) Joint for optional steel member

Figure 1: Joint geometry, actions and static model

Halfen Stud Connector type B (HSC-B)

: " Annex 3
Planning and design
g J Page 1/9
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2. Actions in design section 1-1

Corbel joint:
Design value of acting vertical force:

Ved = Fea (1)
If friction forces of the bearings due to restrained deformations cannot be excluded, a horizontal force of:

Hed 2 0.2-Feq (2)
shall be applied.

Joint for optional steel member (e.d. beam or cantilever):
The design values of the acting internal forces and moments shall be determined in accordance with
Figure 1b) in the joint between the reinforced concrete member and the end plate (section 1-1).

3. Determination of the tensile chord load Zgq
Corbel joint:
Ziq = Vg ’;_z + Hgq % (3a)

Where:

VEd = design value of vertical load

Hea = design value of horizontal load

ac = distance of vertical load from column edge

an = distance of horizontal load from centre of gravity of tensile chord reinforcement

Zo = 0.9-d (lever arm of internal forces)

d = distance of centre of gravity of tensile chord reinforcement to bottom edge of

corbel end plate

Joint for optional steel member (e.g. beam or cantilever):

M 0.5-h=0.1-d
Zgg = 2+ Npg - 0t (3b)
0 o
Where:
Mead = design moment
NEed = design value of axial force
Zy = 0.9-d (lever arm of internal forces)
d = distance of centre of gravity of tensile chord reinforcement to bottom edge of end plate
h = height of end plate

Halfen Stud Connector type B (HSC-B)

Annex 3

Planning and design
Page 2/9
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4. Determination of compression chord load Dgq and friction component Vi ea

Corbel joint:
Dgg = VEa :—; (4a)

Joint for optional steel member (e.g. beam or cantilever):

M d=0.5h
Dgqg = ,_—zd“ Ned — (4b)

Friction component Vi eqins for verification of bolts, couplers, local concrete blow-out failure:

Vir.ed,inf = DEd" Minf (4c)
where: Ded = compression chord load in accordance with equation (4a) or (4b)
Winf = friction coefficient in accordance with Table 3

Friction component Vi edsup fOr verification of concrete edge failure:

Vfr.Ed.sup =z DEd'].tsup (4d)
where:Des =  compression chord load in accordance with equation (4a) or (4b)
Hsup = friction coefficient in accordance with Table 3

If the friction component is to be used for design and verification, corresponding on-site measures shall
be used to ensure that friction forces between the corbel head plate or the end plate of the connected steel
member and the positioning plate (steel/steel) can be transferred. The positioning plate is used to precisely
position the HSC-B during concreting. If no positioning plate is used or the positioning plate is removed
after concreting, the friction coefficients for the concrete/steel case shall be used.

Table 3: Friction coefficients for verifications of members in ULS

L Steel/steel Concrete/steel
Friction coefficients A
Minf Msup Mint Msup
Friction component which can be activated 0.1 - 0.2 e
Friction component which cannot be activated 0 ' 0 '

5. Design of steel corbel or steel member to be connected and positioning plate

The design of the steel corbel or the steel member to be connected is carried out in accordance with
DIN EN 1993-1-1, taking into account the limit values for edge and hole spacings as well as the hole diameter in
accordance with Annex 2, Page 1, Table 1. Hot-dip galvanisation in accordance with DIN EN ISO 1461 is used for
permanent corrosion protection.

The positioning plate is not taken into account in the structural analysis. Temporary corrosion protection against rust
streaks is achieved using galvanisation or Sendzimir galvanisation with a minimum thickness of 212 ym. Permanent
corrosion protection using hot-dip galvanisation in accordance with DIN EN ISO 1461 is used for other applications.
If ventilation is required for concreting, provision shall be made for an opening with d = 4 mm in the centre of the
positioning plate.

Halfen Stud Connector type B (HSC-B)

Annex 3
Planning and design Page 3/9
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6. Design of bolts

Actions:
Nij.Ed = Zed/Niensite chord (5)
where:
Nij.ed = actual tensile force per bolt
Zkd = tensile chord load in accordance with equation (3a) or (3b)
Niensile chord = number of fasteners in tensile chord
Vied = (Ved - Viredinf)/n (6)
where:;
Vijgd = actual shear force per bolt
VEd = design value of acting vertical or shear force
Vi Edint = friction component in accordance with equation (4c)
n = total number of fasteners
Strength of bolt under shear and/or tensile loads:
f.uh
Nijra = ko -2 Aq (7)
M2
where:
Nijra = tensile strength of bolt
k2 = 0.9
fub = nominal value of tensile strength of holt
As = stressed cross section of bolt
Ym2 = 1.25 (partial safety factor)
ruh
Vij,Rd = Oy ; *i2 As (8)
Mz
where:
Vij.Rd shear strength of bolt
Oty 0.60 for bolts of strength classes 4.6, 5.6, 8.8
Oty = 0.50 for bolts of strength classes 4.8, 5.8, 6.8, 10.9
Cly = 0.44 for bolts of strength class 12.9
Oty = 0.75 for austenitic stainless steel bolts of strength class 50
O = 0.68 for austenitic stainless steel bolts of strength classes 70, 80
Oty = 0.50 for austenitic-ferritic stainless steel bolts of strength classes 50, 70 and 80
Verification:
(—N”'E")Z + (ﬂ‘-ﬂ)z < 1.0 €)
Nij.rd Viiga/ ~—
Halfen Stud Connector type B (HSC-B)
Planning and design Annex 3
Page 4/9
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7. Design of couplers
The couplers are designed in accordance with DIN EN 1993-1-1 using the elastic-plastic (E-P) verification

procedure.

Actions:
Nijea ® Zed/Niensite chord (10)
where: Njjeq = actual tensile force per coupler
Zrd = tensile chord load in accordance with equation (3a) or (3b)
Niensile chord= NumMber of fasteners in tensile chord
Vigd = (VEd - Viredin)/n (11)
where: Viea = actual shear force per coupler
Ved = design value of acting vertical or shear force
Vireaint = friction component in accordance with equation (4c¢)
n = total number of fasteners

Strength of a single coupler under shear and/or tensile loads:
The design values of strengths Nijra and Vijra are each displayed as limiting curves for the different nominal
diameters of the HSC-Bs in interaction diagram 1.

Verification:
The value pair (Nijeq, Vied) of the acting internal forces and moments shall not be outside the respective limiting

curves in interaction diagram 1.

8. Verification of local concrete blow-out failure

Action:
The acting shear force per coupler Vijed is calculated in accordance with equation (11).

Design value of local shear resistance:

Vijclockd = %'Swz(f{;k' Rp0.2)"° (12)
where: Vjclocrd = local shear resistance per coupler
SW = wrench size of couplers in accordance with Annex 2, Page 2, Table 2
fek = characteristic cylinder compression strength of the concrete (for concrete with
strength class > C50/60, fex = 50 N/mm? shall be applied)
Rp,0.2 = 440 N/mm? (characteristic yield strength of coupler material)
Ye =15 (partial safety factor in accordance with DIN EN 1992-1-1)
Verification:
() =10 (19)
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Interaction diagram 1: Design values of strengths Nijra and Vijra of a single coupler depending
on HSC-B nominal diameter @ds
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9. Verification of concrete edge failure
Action:

(Ved+ Vergdsup)
Veoncrete,Ed = 2 (14)

where: Veoncreteed = design value of shear force acting on concrete edge below end plate

VEd design value of acting vertical or shear force
Viedsup = friction component in accordance with equation (4d)

Design value of concrete edge resistance:

Veoncreteia = 15 3=+ be + L - (fa) **° (15)
where: Veoncretegd = concrete edge resistance below end plate in [N]

be = width of corbel head plate or end plate in [mm]

Lm = length of couplers in accordance with Annex 2, Page 2, Table 2 in [mm]

fek = characteristic cylinder compression strength of the concrete in [N/mm?]

(for concrete with strength class > C50/60, fo = 50 N/mm? shall be applied)

Ye = 1.5 (partial safety factor in accordance with DIN EN 1992-1-1)
o = (.85 (reduction coefficient to take sustained loads into account)
Verification:

When positioning a HSC-B at the lower edge of the member, loaded with a shear force perpendicular to the edge,
the minimum edge distance of the end plate close to the edge shall be 15 - Ly, otherwise the following conditions
shall be met:

(a) minimum edge distance of 20 cm for couplers close to the edge

(b) supporting reinforcement Asaur = Vea / fya for acting vertical load or shear load Vea. The supporting
reinforcement in the form of links/stirrups or loops shall enclose the HSC-Bs with direct contact to the shaft and
shall be positioned as closely as possible to the member to be connected. The tensile force of the supporting
reinforcement shall be transferred to the reinforcement in the member using a corresponding lap.

10. Design of splitting tensile reinforcement

Splitting tensile reinforcements (links) shall be designed in accordance with DIN EN 1992-1-1 or based on DAfStb
booklet 631 to take into consideration splitting tensile forces Zsieq as well as Zszcd.tensile chord OF Z's2,Ed,compression chord
below the rows of couplers. Existing reinforcements may also be taken into account for the cross sections.

Geometry, designations and design rules

The primary splitting tensile reinforcement Asw,1 in accordance with equation (18) shall be positioned directly
below the couplers. The secondary splitting tensile reinforcement Asw,2 tensile chord OF AsW,2,compression chord in
accordance with equation (22) or (23) shall be placed in area ds2 in accordance with equation (21), complying with
the minimum design spacings in accordance with Figure 2 as well as the minimum link diameter in accordance
with Table 4.

Halfen Stud Connector type B (HSC-B)
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Table 4: Minimum link diameter

Hsc-B | Minimum link diameter of splitting
Dds tensile reinforcement Asw,1/ Asw,2,...
[mm] [mm]
e 12 6
14 - 6
16 6
20 8
25 12
aii_
J,VEd
Minimum
structural
design
distances in
1st row [cm]
tensile 0 00 0 0 00 0
zone L = s s s s s e %] — i
o Zs1.Ed
d
E = Zsﬁ,Ed,tcnsilc chord
2

maow | 0000 | 000 O

zone =
o i - Zs1Ed |
o[ ds2
L Zsz.Ed,compression chord
‘C_, M
| e mesmeeman st st e e s |
bOGl bCOl
Figure 2: Splitting tensile forces and splitting tensile reinforcement
Primary splitting tensile reinforcement directly below couplers
" SwW
Zgiga = 025 Vijga (1 = r“m) (17)
where: Zs1ea =  design value of primary splitting tensile force
Vigd = Ved/n
Vea = design value of acting vertical or shear force
n = total number of fasteners
SW = wrench size of couplers in accordance with Annex 2, Page 2, Table 2
ajmax =  maximum spacing of two couplers in a row
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Agwy = 224 (18)
vd
where: Asw.1 = primary splitting tensile reinforcement per row of couplers
fya =fu/ Vs (design value of yield strength for B500A)
fyk =500 N/mm? (characteristic value of yield strength for B500A)
Ys =1.15 (partial safety factor in accordance with DIN EN 1992-1-1)

Secondary splitting tensile reinforcement in area ds» below the tensile or compression chord

VEg 2 ajj
st.Ed.tensiie chord = 0.25 - %‘ ! (1 = 'b_j) (19)
col
; 4 Laj
és'z,Ed,cUmpr{:ssiun chord — 0.25 'Vconcrete.Ed : (1 b “) (20)
col
where:
Zs2,Ed tensile chord = design value of secondary splitting tensile force below tension chord
Zs2,Ed,compression chord = design value of secondary splitting tensile force below compression flange
Ved = design value of acting vertical or shear force
Veoncrete,Ed = design value of shear force of concrete edge in accordance with equation
(14)
Beol = width of column with beal < 3-5 aj
aj = maximum spacing of two couplers in a row, in accordance with Figure 2
dsQ = 2.“!3b(_, (21)
where: dsz = area below couplers with secondary splitting tensile reinforcement
be = width of corbel head plate or end plate
LsaE nsi I
ASW,Z,tensiie chord = sz'hd'tef-;iledm . (22)
Zga ki mpressi I
ASW,Z,comm'essinn chord = e “I;y:“ e (23)
where: Asw 2 tensile chord = Secondary splitting tensile reinforcement below the tensile chord
Asw,2,compression chord = Secondary splitting tensile reinforcement below the compression
chord
fya = fy [ ys (design value of yield strength for B500A)
fyk =500 N/mm?  (characteristic value of yield strength for B500A)
¥s =1.15 (partial safety factor in accordance with DIN EN 1992-1-1)

Verification of anchoring of tensile chord reinforcement

For the one-sided joint configuration of a corbel or a steel member to be connected, the anchoring of the tensile chord
reinforcement shall be carried out and verified in accordance with DIN EN 1992-1-1 and DAfStb booklet 525. In the case of
anchor heads, anchoring shall be carried out and verified in accordance with national technical approval Z-21.8-1973
(HALFEN Stud Connector HSC).
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