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Summary of the research project AiF No.: 21369N

Injection screws provide a slip-free shear-re-
sistant bolted connection by filling the exis-
ting hole clearance with hardening injection
resin. Neither time-consuming reaming of the
drill holes as with connections using precisi-
on-fit bolts, nor extensive surface treatment
as with slip-resistant preloaded connections
is required. The injection resin is injected
through a hole in the screw head into the
area between the screw shaft and the hole
wall. For this purpose, specially machined
screw sets are required, which are specified
in DIN EN 1090-2, Annex J. The design of non-
prestressed and prestressed designs is alrea-
dy included in DIN EN 1993-1-8; information
on the fatigue strength of the connection is
also provided in the fatigue classification ta-
bles in DIN EN 1993-1-9. Despite existing re-
gulations for the design and dimensioning of
connections with injection screws, these are
classified as a special fastener according to
DIN EN 1090-2. In the case of application,
qualification tests must therefore be defined
and carried out, which currently severely li-
mits user-friendliness. Despite the advan-
tages of injection screws over other slip-free
connections, this type of connection has not

yet been able to establish itself in Germany.

Previously, there have been no clear criteria
for selecting suitable injection resins. The-
refore, relevant material properties of resin
systems were investigated and required di-
mensions were determined. Sub-sequently,
the hole bearing strength was determined
according to DIN EN 1090-2, Annex G as the
decisive design value for different injection
resins. In addition, the design specifications
according to DIN EN 1993-1-8 for prestressed
connections were reviewed. Extensive test
data for the addition of the load-bearing com-
ponents due to the sliding resistance and the
bearing resistance of the injection resin are
not yet available. The interaction of the lo-
ad-bearing components was investigated on
different injection resins and surfaces, and
the design specifications could be confirmed
for the investigated connections. The findings
on load-deformation behavior were also sup-
plemented with numerical investigations.

No test data were available for the fatigue
strength of connections with injection screws
in DIN EN 1993-1-9. Therefore, fatigue tests
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were carried out with different injection re-
sins on both non-prestressed and prestres-
sed joints. The fatigue classification speci-
fications were confirmed for all resin types.
Since DIN EN 1993-1-9 does not contain any
information on the fatigue strength of the
injection resin, the fatigue-slip behavior of
the injected joints was investigated. It was
shown that no material fatigue of the resins
takes place. Instead, creep effects must be
taken into account and the maximum bearing
stresses must therefore be limited. The cor-
responding limit values were defined for the
non-prestressed and prestressed versions.

To ensure safe use of injection screws even
under environmental influences, different
hardening and storage conditions were inves-
tigated. For the selected resin systems, no
significant influence on the load-deformation

behavior of the connections could be determi-
ned, which is why connections with injection
screws can be injected even at low temperatu-
res and under traffic, as well as used in bridge
construction subject to extreme temperature
loads. Any restrictions must be included in de-
tailed execution instructions in order to en-
sure the required quality of execution of the
connection in addition to practical handling.

Overall, the basis for standardized applicabili-
ty of injection screws has been created. The in-
fluencing factors investigated enable safe use
in steel structures subject to dynamic stress.
Suitable injection resins were identified and
required material parameters were determi-
ned. In addition, extensive information on
design and execution is available in the form
of a developed design and execution concept.

Image 1: Section through a standard specimen with injection screws in the experimental and

nu-merical consideration

Editor: German Committee for Steel Construction DASt e.V. | Managing Director: Gregor Machura
SohnstraBe 65, D-40237 Dusseldorf | Tel. (0211) 54012-094 or (0211) 54012-080

For further inquiries, please contact: forschungsmanagement@dast.deutscherstahlbau.de




German Committee for Steel _yﬁ. DAGt

Construction Reports from Steel [HS——

Lo_m Stahlanwendung e. V.

The ICR project no. 21369 N of the German
Committee for Steel Construction (DASt)
was funded via the Association of Industrial
Research Associations ,Otto von Guericke*
e.V. (AiF) within the framework of the Pro-
gram for the Promotion of Collective Indus-
trial Research (ICR) by the Federal Ministry
for Economic Affairs and Climate Protection
based on a resolution of the German Bun-
destag. The authors would like to express
their gratitude for the financial support of
this project. The authors also extend special
thanks to the industrial partners for provi-
ding test specimens and to the members of
the project advisory committee for their va-
luable contributions during the meetings.
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