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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.

8

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

SPECIAL PROVISIONS

1

Subject concerned and field of use and/or application
The subject of approval is the Würth RELAST bonded screw anchor with a diameter of
16 mm and 22 mm. The bonded screw anchor consists of an injection mortar and a concrete
screw (with a special concrete cutting thread and a metric connecting thread) as well as a
wedge-lock spring washer, a pressure distribution washer and a nut.
The concrete screw as well as the wedge-lock spring washer, the pressure distribution
washer and the nut are made of a specially coated carbon steel.
The bonded screw anchor is installed by screwing the concrete screw into concrete, i.e. into
a drill hole which has been prefilled with injection mortar.
The bonded screw anchor may be used as shear reinforcement for the post-strengthening of
reinforced and pre-stressed concrete members.
The subject of the permit is the planning, design and execution of the post-installed shear
reinforcement of reinforced and pre-stressed concrete members using bonded screw
anchors.
The field of application of the post-installed shear reinforcement is specified as follows:
- reinforced and pre-stressed concrete members made of standard concrete of strength
class C20/25 to C50/60 in accordance with DIN EN 1992-1-1 in conjunction with
DIN EN 1992-1-1/NA;
- minimum member thickness hmin = 200 mm;
- static and quasi-static as well as fatigue-relevant loads;
- structures subject to external atmospheric exposure and well-ventilated structures under
atmospheric conditions with exposure to chloride and sulphur dioxide without
concentration of hazardous substances; but not in areas with particularly aggressive
conditions, with constant moisture and/or high atmospheric humidity (e.g. areas close to
the sea or with constantly changing immersion in sea water, with a chlorinated
atmosphere or an atmosphere with extreme chemical contamination);
- temperature in the area of the concrete drill thread (anchorage zone): -40 °C to +80 °C
(max. short-term temperature +80 °C and max. long-term temperature +50 °C).

2

Provisions for the construction product

2.1

Properties and composition
The bonded screw anchor (concrete screw, injection mortar, wedge-lock spring washer,
pressure distribution washer and nut) shall correspond to the drawings and information
provided in the annexes.
The material characteristics, dimensions and tolerances as well as the composition of the
injection mortar which are not specified in this decision shall comply with the specifications
deposited with DIBt, the certification body and the external surveillance body.

2.2
2.2.1

Packaging, storage and marking
Packaging and storage
The injection mortar cartridges shall be protected from sun radiation and heat and be stored,
as specified in the installation instructions, in dry conditions at temperatures of +5 °C to
+25 °C.
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2.2.2

Marking
The packaging, accompanying leaflet or delivery note for the bonded screw anchor 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. The mark shall only be applied if the requirements given in Section 2.3
Confirmation of conformity are met.
In addition, the factory identifying mark, the approval number and the complete designation
of the bonded screw anchor shall be specified.
The size and the length shall be stamped on each bonded screw anchor.
The injection mortar cartridges shall be marked in accordance with the Ordinance on
Hazardous Substances (Gefahrstoffverordnung) and marked with the words "Würth RELAST
injection mortar", as well as the batch number and information about the shelf life, hazard
designation and processing. The installation instructions supplied with the bonded screw
anchor shall contain information on safety measures to be taken when handling hazardous
substances.

2.3
2.3.1

Confirmation of conformity
General
The manufacturer shall confirm for each manufacturing plant that the construction product
complies 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 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 product with the national conformity mark (Ü-Zeichen) including statement of
the intended use.
The certification body shall send a copy of the certificate of conformity issued by it to DIBt.
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.
Scope, type and frequency of factory production control shall be in accordance with the test
plan deposited with DIBt and the external surveillance body.
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.

2.3.2
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2.3.3

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 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 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 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 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.
The test plan deposited with DIBt and the external surveillance body shall be decisive for the
scope, type and frequency of external surveillance.
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.

3

Provisions for planning, design and execution

3.1

Planning
The post-installed shear reinforcements in the form of bonded screw anchors used as
punching shear reinforcement shall be planned by an engineer having expert knowledge in
the area of reinforced and pre-stressed concrete.
Unless otherwise specified below, DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA
or DIN EN 1992-2 in conjunction with DIN EN 1992-2/NA shall apply to the detailing of the
reinforced concrete members.
The bonded screw anchors used as shear reinforcement shall be positioned vertically to the
member surface in reinforced concrete beam or slab areas exposed to shear forces and
shall reinforce these areas evenly.
The bonded screw anchors shall not be applied together with other shear reinforcements
(links, shear bendings, double-headed anchors etc.) for the shear resistance. The shear
force action shall be covered in full by the bonded screw anchors.
The shear reinforcement resulting from bonded screw anchors shall not be used in the
calculation for torsional stress. The torsion and shear reinforcement shall be designed
separately.
The minimum and maximum spacings between the individual bonded screw anchors as well
as the minimum edge distances of the bonded screw anchors to the free edges of the beams
and slabs given in Annexes 3 and 4 shall be adhered to.
The installation parameters (depth of drill hole, minimum and maximum embedment depth)
given in Annexes 5 and 6 shall be observed.
The full load capacity of the bonded screw anchors is only given after the curing times
specified in Annex 16 have been adhered to. The curing times do not have to be observed
for the application of the tightening torques given in Annexes 5 and 6.
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If the drill hole depths h1 exceed the values for hnom,max given in Annex 5, Table 10, a stepped
bore shall be carried out in accordance with Annex 11. The feasibility shall be checked in the
planning phase taking into account the anchoring length.
If fire resistance requirements need to be met, suitable fire-resistant cladding or fire-resistant
coatings shall be provided in the area of the exposed anchor part of the bonded screw
anchor, to ensure that the load-bearing capacity present under cold conditions is also
retained in case of fire.
3.2
3.2.1

Design
General
The post-installed shear reinforcements in the form of bonded screw anchors used as shear
reinforcement shall be designed on the basis of DIN EN 1992-1-1 in conjunction with
DIN EN 1992-1-1/NA or DIN EN 1992-2 in conjunction with DIN EN 1992-2/NA as well as the
provisions below by an engineer having expert experience in the area of reinforced and prestressed concrete.
Unless otherwise specified below, DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA
or DIN EN 1992-2 in conjunction with DIN EN 1992-2/NA shall apply to determine the
internal forces and moments as well as the flexural reinforcement of the reinforced concrete
members.
Verifications shall be carried out in the ultimate limit state and the serviceability limit state in
accordance with DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA or
DIN EN 1992-2 in conjunction with DIN EN 1992-2/NA.
The angle α between the bonded screw anchors and the member axis in accordance with
DIN EN 1992-1-1, Fig. 6.5, in conjunction with DIN EN 1992-1-1/NA shall be α = 90°.
The angle θ between the compression strut and the member axis in accordance with
DIN EN 1992-1-1, Fig. 6.5 in conjunction with DIN EN 1992-1-1/NA shall be applied as θ =
45° (cot θ = 1).
When dimensioning point loads near supports, β may be determined in accordance with
DIN EN 1992-1-1, Clause 6.2.3 (8) in conjunction with DIN EN 1992-1-1/NA and the
reinforcement may be calculated with this reduction. In accordance with DIN EN 1992-1-1,
Clause 6.2.3 (8) in conjunction with DIN EN 1992-1-1/NA, this reduction shall not be applied
for the verification of VRd,max . Anchorage of longitudinal reinforcement shall be verified for the
entire acting shear force VEd above the support.
For fatigue-relevant loads, the verification shall be carried out in accordance with
DIN EN 1992-1-1, Clause 6.8.6, in conjunction with DIN EN 1992-1-1/NA. The fatigue
resistance of the bonded screw anchors as shear reinforcement may be applied with
s = 60 N/mm² for up to 5x106 load cycles. This verification may be omitted if the fatiguerelevant loads at up to 5x106 load cycles do not represent more than 33% of the total load.
If shear loads arise in the anchorage zones of the bonded screw anchors (e.g. due to biaxial
bending), links or an adequately anchored transverse reinforcement shall be present in the
anchorage zone of the bonded screw anchors to prevent splitting.
In the serviceability limit state, it shall be verified that the crack width w k is limited to 0.3 mm
under the quasi-continuous load combination unless a requirement for more restrictive limit
values arises.
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3.2.2

Verification of compression strut
In accordance with the regulations of DIN EN 1992-1-1 in conjunction with
DIN EN 1992-1-1/NA, the load-bearing capacity of the concrete compression strut for α = 90°
and θ = 45° shall be determined using the following equation:
1

VRd,max =
Where:
bw
z

2

·bw ·z·𝜈1 ·fcd

(1)

is the width of the web
the inner lever arm with z = 0.9·d, but z = max (d-2 ·cv,l ; d-cv,l -30 mm);

𝜈1
3.2.3

= 0.75 (reduction factor for concrete strength in case of shear cracks in accordance
with DIN EN 1992-1-1/NA, NDP to 6.2.3 (3))
Verification of tension strut
The required shear reinforcement can be determined in accordance with DIN EN 1992-1-1 in
conjunction with DIN EN 1992-1-1/NA using the following equation:
VRds = asw ·z·fywd,ef
(2)
where the effective yield stress of the screw can be calculated using:
fywd,ef = c1

fywk
𝛾S

+ c2 ·

1
ρsw

𝜈1 ·fcd ≤

fywk
𝛾S

(3)

where the individual values shall be applied as follows:
c1
load factor of screw depending on the selected screw and the anchorage above or
below the longitudinal reinforcement (see Annex 3, Table 5);
fywk
the characteristic yield stress of the screw with fywk = 500 N/mm²;
𝛾S
c2
ρsw

= 1.15 (partial safety factor of reinforcement);
= 0.046 (load factor of the percentage contact area of the concrete);
selected reinforcement ratio of shear reinforcement from bonded screw anchors

𝜈1

= 0.75 (reduction factor for concrete strength in case of shear cracks in accordance
with DIN EN 1992-1-1/NA, NDP to 6.2.3 (3))
The required number of bonded screw anchors is determined iteratively via an initial
selection of the shear reinforcement quantity asw or ρsw, from which the effective yield stress
of the screws fywd,ef is calculated. If the required number of bonded screw anchors is
adjusted, this value shall be determined again and the calculation shall be carried out once
more.
If shear loads arise in the anchorage zone of the screws, e.g. due to biaxial bending of slabs,
an adequately anchored transverse reinforcement or links shall be present in the anchorage
zone to prevent splitting of the beam or the slab.
3.3

Execution
The post-installed shear reinforcements in the form of bonded screw anchors used as shear
reinforcement shall only be carried out by companies which have a certificate of suitability for
post-installed reinforcement connections (see Model Administrative Provisions – Technical
building Rules (MVV TB) Annex 1)
The bonded screw anchors shall be installed in accordance with the design drawings.
The installation parameters (nominal drill diameter, maximum tightening torque) given in
Annexes 5 and 6 shall be observed.
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The full load capacity of the bonded screw anchors is only given after the curing times
specified in Annex 16 have been adhered to. The curing times do not have to be observed
for the application of the tightening torques given in Annexes 5 and 6.
The installation instructions in Annexes 9 to 13 and the additional installation information of
the manufacturer shall be observed.
The drill holes shall be created vertically to the member surface. Deviations of a maximum of
3° to the vertical are permitted.
Drilling into existing reinforcements in the member to be reinforced shall be avoided when
creating the drill holes. However, if load-bearing reinforcements such as the flexural
reinforcements should be drilled through during the drilling process, the remaining loadbearing capacity shall be checked.
If the reinforcement is hit on the side of the structure which faces the drill, the drill hole shall
be closed properly with a high-strength mortar.
If the reinforcement is hit on the side of the structure facing away from the drill, drilling shall
be stopped and the bonded screw anchor shall be installed up to the bottom edge of the
reinforcement layer. Installation to the top edge of the reinforcement layer is no longer
possible in this case and a reassessment of the shear force verification is required for the
modified installation situation.
When drilling to the height of the top edge of the top reinforcement, suitable measures shall
be used to prevent the concrete cover from chipping off. If the concrete cover should chip off,
this shall be filled in properly before installing the bonded screw anchor.
After installation of the bonded screw anchor, the area of the exposed anchor part (head of
concrete screw, wedge-lock spring washer, pressure distribution washer and nut) shall be
checked for possible damage. If the special coating is damaged, suitable corrosion
protection measures shall be taken. The suitability of these measures shall be proven using
corresponding verifications.
Provisions for use, maintenance and repair
The area of the exposed anchor part (head of concrete screw, wedge-lock spring washer,
pressure distribution washer and nut) shall be checked for signs of corrosion on a regular
basis (at least once a year). If corrosion is present, suitable corrosion protection measures
shall be taken. The suitability of these measures shall be proven using corresponding
verifications.

References to standards:
DIN EN 1992-1-1:2011-01 +
DIN EN 1992-1-1/A1:2015-03

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 EN 1992-1-1:2004/A1:2014

DIN EN 1992-1-1/NA:2013-04 +
DIN EN 1992-1-1/NA/A1:2015-12

National Annex - Nationally determined parameters - Eurocode 2:
Design of concrete structures - Part 1-1: General rules and rules
for buildings + Amendment A1
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DIN EN 1992-2:2010-12

Eurocode 2: Design of concrete structures - Part 2: Concrete
bridges - Design and detailing rules; German version EN 19922:2005 + AC:2008

DIN EN 1992-2/NA:2013-04

National Annex - Nationally determined parameters Eurocode 2: Design of concrete structures - Part 2: Concrete
bridges - Design and detailing rules

Beatrix Wittstock
Head of Section
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Simplified, schematic representation of a bridge
Areas subjected to shear force

Installed condition

Installed condition, detailed
Top edge of upper
reinforcement layer

Bottom edge
of lower
reinforcement layer

Area of
concrete
thread

Injection
mortar

Pressure distribution
washer
Wedge-lock spring
washer

Nut

Note: Installation conditions from top are mirror-symmetrical
Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Product in installed condition
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Fastening element – Würth RELAST bonded screw anchor
Version with shaft and
connecting thread

Version with
continuous thread

dk,2

dk,1

RELAST

dk,2

dk,1

Table 1: Würth RELAST bonded screw anchor - Dimensions and material
Würth
RELAST
16
22

Connecting
thread
M16
M18
M20
M24

Outer Ø
dG [mm]

Core diameter
dK,1 [mm]

18.6

14.8

24.3

Wedge-lock spring washer

20.5

Thickness
[mm]
10
10
10
10

500

Washer
diameter

Metric
size

Thickness t
[mm]

Outer Øo
[mm]

Internal
Øi [mm]

Ø 16
Ø 18
Ø 20
Ø 24

M16
M18
M20
M24

5.36
6.01
6.80
7.19

34.5
39.0
42.0
47.0

18.7
20.7
22.8
24.8

Table 3: Pressure distribution washers
Metric
size
M16
M18
M20
M24

Yield point
fyk [N/mm²]

Table 2: Wedge-lock spring washers - Dimensions

Nuts

Pressure distribution washer

Washer
diameter
Ø 17
Ø 19
Ø 21
Ø 25

Core diameter
dK,2 [mm]
13.55
14.93
16.93
20.31

Outer Ø0
[mm]
60
60
60
60

Table 4: Nuts in accordance with DIN 934
Internal Øi
[mm]
17
19
21
25

Nut
M16
M18
M20
M24

Thickness
t
[mm]
13
15
16
19

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Spanner
size
[mm]
24
27
30
36

Internal
Øi [mm]
M16
M18
M20
M24
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Parameters of the bonded screw anchors for design in accordance with DIN EN 1992-1-1:2011-01
Table 5: Load factor c1 depending on the screw-in depth

Screw
Würth RELAST
22
Würth RELAST
16

Core diameter
dK,1 [mm]
20.5
14.8

Screw-in depth (in relation to
the facing longitudinal
reinforcement, see Annex 7)
above
below
above
below

Load factors
c1 [-]
0.4097
0.2384
0.3925
0.3130

Minimum spacing of the bonded screw anchors
The minimum spacing specified in Table 6 and maximum reinforcement ratio for the bonded screw
anchors shall always be ensured.
Table 6: Minimum permissible spacing of the bonded screw anchors

Screw

min. longitudinal spacing
sl,min [mm]

min. transverse spacing
st,min [mm]

max. reinforcement ratio
ρsw,max [%] 1)

200

200

0.83

140

140

0.88

Würth RELAST
22
Würth RELAST
16
1)

Reinforcement ratio in relation to the shear reinforcement using bonded screw anchors

Würth RELAST bonded screw anchor used as post-installed shear reinforcement
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Maximum spacings of the bonded screw anchors in beams
When the bonded screw anchors are used in beams, the maximum spacings listed in Table 7 shall
not be exceeded.
Table 7: Maximum permissible spacings of the bonded screw anchors in beams in accordance with
DIN EN 1992-1-1 and DIN EN 1992-1-1/NA

Shear force ratio

max. longitudinal spacing
sl,max

max. transverse spacing
st,max

VEd ≤ 0.3 · VRd,max
0.7 · h or 300 mm
h or 800 mm
0.3 · VRd,max < VEd ≤ 0.6 · VRd,max
0.5 · h or 300 mm
h or 600 mm
VEd > 0.6 · VRd,max
0.25 · h or 200 mm
VRd,max in accordance with Table 7 is calculated in accordance with equation (1).
h = member height (see Figure Annex 5 or 6)

Maximum spacings of the bonded screw anchors in slabs
When the bonded screw anchors are used in slabs, the maximum spacings listed in Table 8 shall not
be exceeded.
Table 8: Maximum permissible spacings of the bonded screw anchors in slabs in accordance with
DIN EN 1992-1-1 and DIN EN 1992-1-1/NA

max. longitudinal
max. transverse spacing
spacing sl,max
st,max
VEd ≤ 0.3 · VRd,max
0.7 · h
h
0.3 · VRd,max < VEd ≤ 0.6 · VRd,max
0.5 · h
h
VEd > 0.6 · VRd,max
0.25 · h
h
VRd,max in accordance with Table 8 is calculated in accordance with equation (1).
h = member height (see Figure Annex 5 or 6)
Shear force ratio

Minimum edge distances of the bonded screw anchors
The minimum edge distances to the free edges of beams or slabs in accordance with Table 9 shall be
adhered to.
Table 9: Minimum edge distances to the free edges of beams or slabs

Screw
Würth RELAST 22
Würth RELAST 16

Minimum edge distance cmin [mm]
80 + 0.06 · h1
70 + 0.06 · h1

h1 = drill hole depth (see Annex 5 and 6)
The measurement 0.06 · h1 results from a maximum permissible inclination of 3°. The increase of the minimum edge distance by the
measurement 0.06 · h1 can be omitted if the creation of a vertical bore is ensured using suitable measures.

Würth RELAST bonded screw anchor used as post-installed shear reinforcement
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Table 10: Installation parameters for standard bore

Würth RELAST 16

Würth RELAST 22

[mm]

16

22

dcut,01

[mm]

≤ 16.5

≤ 22.5

h1

[mm]

≤ 170

≤ 210

Minimum embedment depth

hnom, min

[mm]

100

100

Maximum embedment depth1

hnom, max

[mm]

160

200

Minimum overhang

tüb

[mm]

47

52

Tightening torque

Tinst

[Nm]

Installation parameters
Nominal drill bit diameter

d01

Drill bit cutting diameter
Drill hole depth 1)

M16

M18

M20

M24

25

33

50

75

For the installed condition to the top edge of the upper reinforcement layer, the embedment depth
hnom shall be increased.

hnom

tüb

1) for larger embedment depths, a stepped bore shall be created (see Annex 6)

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation parameters for standard bore
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Table 11: Installation parameters for stepped bore

Würth RELAST 16

Würth RELAST 22

[mm]

16

22

dcut,01

[mm]

≤ 16.5

≤ 22.5

Steps - nominal drill bit diameter

d02

[mm]

20

25

Steps - drill bit cutting diameter

dcut,02

[mm]

≤ 20.5

≤ 25.5

Drill hole depth

h1

[mm]

170 to 2010

210 to 2010

Drill hole depth of standard bore

h1,1

[mm]

170

210

Drill hole depth of stepped bore

h1,2

[mm]

h1 - 170

h1 - 210

hnom min

[mm]

>160

>200

Minimum overhang

tüb

[mm]

47

52

Tightening torque

Tinst

[Nm]

Installation parameters
Nominal drill bit diameter

d01

Drill bit cutting diameter

Minimum embedment depth

M16

M18

M20

M24

25
33
50
For the installed condition to the top edge of the upper reinforcement layer, the embedment depth
hnom shall be increased.

75

hnom

tüb

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation parameters for stepped bore
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Installation from
bottom

Installed condition to top edge
of upper reinforcement layer

Installed condition to bottom edge
of upper reinforcement layer

Installation from
top

Installed condition to bottom edge
of bottom reinforcement layer

Installed condition to top edge
of bottom reinforcement layer

Note: Longitudinal reinforcement bars shall not be drilled through
Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Detailed views of installed conditions
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 Cmin  Cmin

Spacing rules for bonded screw anchors used on beams

 SI,min

 SI,min

 SI,min

 SI,max

 SI,max

 SI,max

 SI,max

 Cmin

 Cmin

 St,min

 St,min

 St,max

 St,max

 Cmin

 SI,min

 SI,min

 SI,min

 SI,min

 SI,max

 SI,max

 SI,max

 SI,max

 St,max
 St,max
 Cmin

 St,min

 St,min

 Cmin

 Cmin

 SI,min

 Cmin

Spacing rules for bonded screw anchors used on slabs

 St,min

 St,max

 St,max

 St,max

 SI,min

 SI,min

 SI,min

 SI,min

 SI,max

 SI,max

 SI,max

 SI,max

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Spacing rules shear force on beams and slabs
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 St,max

 St,min

 St,max

 St,min

 St,min
 Cmin

 St,min

free edge
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Installation instructions - Standard bore drilling and cleaning
Detector

Detect the reinforcement bars and mark the positions of the drill
holes

Drill the hole (using
hammer, hollow or
diamond drill)

Vacuum or blow out the
drill hole all the way to
the bottom

Brush drill
hole 4x

Vacuum or blow out
the drill hole all the
way to the bottom

Notes:
Step 1:
Step 4:
Step 5:

Damaged reinforcement bars can reduce the load-bearing capacity. In case of damage, the load-bearing capacity
shall be verified. The drill diameter shall not exceed dcut (see Annex 5 and 6).
Brush the drill hole 4x times with a hand brush or machine brush. The brush has to reach the bottom of the drill
hole and then the concrete surface.
The drill hole shall be free of dust, dirt and oil. If the drill hole remains open for an extended period, it shall be
protected against contamination or the cleaning process shall be repeated.

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation instructions - Standard bore drilling and
cleaning
Translation authorised by DIBt
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Installation instructions - Injection and screwing into standard bore

Pump fully 3x and discard (until colour is constant)

Nm

Fill drill hole with injection
mortar up to approx. 2/3 of the
depth. Make sure there are no
air bubbles

Set the screw
using an impact
screwdriver
(600 Nm to
1000 Nm)

Tinst

Screw in
screwed-in
condition

First, put on the pressure distribution
washer (1), then the wedge-lock
spring washer (2) with the curved
side facing the pressure distribution
washer. Then tighten the nut with
Tinst (Annex 5).

Notes:
Step 2:

For deep drill holes, the use of a mixer extension and filling nozzle is recommended.

Step 3:

Set the screw using a suitable impact screwdriver. For overhead installation, it is recommended that the fastening element is
inserted through a suitable one-way funnel to catch any mortar that may escape during installation.

Step 4:

After the screw-in depth has been reached, some of the injection mortar shall have been pushed out at the concrete surface.

Step 5:

Before the injection mortar processing time has elapsed, the nut shall be tightened with Tinst.

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation instructions - Injection and screwing into standard
bore
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Installation instructions - Stepped bore drilling
Detector

Detect the reinforcement bars and mark the positions of the drill
holes

Drill a hole with a larger
diameter (using hammer,
hollow or diamond drill)

Vacuum or blow out
the drill hole all the
way to the bottom

Drill a standard drill hole
concentrically to the first
bore

Notes:
Step 2+4:
Step 4:

Damaged reinforcement bars can reduce the load-bearing capacity. In case of damage, the load-bearing capacity
shall be verified. The drill diameter shall not exceed dcut (see Annex 5 and 6).
Drill the standard drill hole at right angles to the concrete plane and concentrically to the stepped bore.

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation instructions - Stepped bore drilling
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Installation instructions - Stepped bore cleaning

Vacuum or blow out
the drill hole all the
way to the bottom

Brush drill
hole 4x

Vacuum or blow out
the drill hole all the
way to the bottom

Notes:
Step 6:
Step 7:

Brush the drill hole 4x times with a hand brush or machine brush. The brush has to reach the bottom of the drill
hole and then the concrete surface.
The drill hole shall be free of dust, dirt and oil. If the drill hole remains open for an extended period, it shall be
protected against contamination or the cleaning process shall be repeated.

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation instructions - Stepped bore cleaning
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Installation instructions - Injection and screwing into stepped bore

Pump fully 3x and discard (until colour is constant)

Tinst

Nm

Fill drill hole with injection
mortar up to approx. 2/3 of the
depth. Ensure there are no air
bubbles

Set the screw
using an impact
screwdriver
(600 Nm to
1000 Nm)

Screw in
screwed-in
condition

First, put on the pressure
distribution washer (1), then the
wedge-lock spring washer (2) with
the curved side facing the pressure
distribution washer. Then tighten the
nut with Tinst (Annex 6).

Notes:
Step 2:

For deep drill holes, the use of a mixer extension and filling nozzle is recommended.

Step 3:

Set the screw using a suitable impact screwdriver. For overhead installation, it is recommended that the fastening element is
inserted through a suitable one-way funnel to catch any mortar that may escape during installation.

Step 4:

After the screw-in depth has been reached, some of the injection mortar shall have been pushed out at the concrete surface.

Step 5:

Before the injection mortar processing time has elapsed, the nut shall be tightened with Tinst.

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Installation instructions - Injection and screwing into stepped
bore
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Drilling of the hole
Hollow drill

Hammer drill

Diamond drill

Diamond drill
Hammer drill

Reinforcement
detector
equipment

Cleaning of drill hole
Hand pump

Hand brush

Compressed air

Vacuuming

Machine brushes

Würth RELAST - nominal diameter
Outer brush diameter [mm]

16 22
18 24

Würth RELAST bonded screw anchor used as post-installed shear reinforcement
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Recommendations:

Mixer extension to guarantee the bottom of the hole is reached

Filling nozzle for air-bubble-free filling of drill hole, especially when installing from below

Filling nozzle with flexible extension so filling nozzle can slide out more
easily

One-way funnel for protection against
contamination by chemical mortar

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Recommended installation aids
Translation authorised by DIBt
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Injection mortar
Occupational safety

Injection mortar

Label: Würth RELAST injection mortar
processing instructions, batch number,
expiration data, hazard designation,
curing and processing times
(temperature-dependent) with and without travel
scale

Static mixer

Dispenser

Table 12: Temperature table
Substrate and mortar
temperature [°C]
≥ -5
≥0
≥5
≥ 10
≥ 20
≥ 30
35

Maximum processing time
twork1 [min]
60
60
60
45
15
5
4

Minimum curing time
tcure2 [min]
360
180
120
80
45
25
20

Minimum curing time
tcure3 [min]
720
360
240
160
90
50
40

1

Tightening torque shall be applied before expiration of twork

2

in dry substrate

3

in wet substrate

Würth RELAST bonded screw anchor used as post-installed shear reinforcement

Injection mortar and application temperature
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