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Die Injektion ohne Baugrundverdrängung erfordert eine Begren-
zung des Injektionsdruckes auf eine Größe, die unerwünschte 
Reaktionen des Gebirges wie Verformungen, Aufbrechen oder 
Aufweiten von Klüften ausschließt. Wegen der Wechselbeziehung 
von Injektionsdruck, Viskosität des Injektionsstoffes und Reich-
weite der Injektion sind für die Wahl des Injektionsstoffes sowohl 
technische als auch wirtschaftliche Aspekte von Bedeutung. 
Sowohl Injektionsstoffe auf Polyurethanbasis als auch auf Acrylat-
basis sind aufgrund ihrer Stoff- und Verarbeitungseigenschaf-
ten prinzipiell sehr gut für Injektionen zur planmäßigen oder 
nachträglichen Abdichtung geeignet. Der anfänglich flüssige 
Injektionsstoff wird über Bohrungen in das Porensystem des 
Gebirges, in Risse, Fugen oder Inhomogenitäten injiziert, erhärtet 
dort und füllt die vorhandenen Zwischenräume dehnfähig und 
abdichtend aus. In zunehmendem Umfang werden diese Injek-
tionsstoffe auch im Zusammenhang mit Tunnelbauvorhaben 
angewendet, bei denen aus unterschiedlichen Gründen füllende 
bzw. abdichtende Injektionen im Gebirge erforderlich sind. 
So auch im vorliegenden Fall beim Großbauvorhaben Stuttgart 21, 
in den Tunneln Feuerbach und Bad Cannstatt, bei denen Polyure-
thane und Acrylatgele zur Injektion im Gebirge eingesetzt werden. 
Die bei diesen Bauvorhaben vorliegenden geologischen  

enlargement of fissures. Owing to the interrelationship between 
grouting pressure, viscosity of the grouting agent and extent of the 
injection, technical as well as economic aspects are of significance 
for the choice of grouting agent.
Essentially grouting agents on a polyurethane as well as an acrylate 
basis are both highly suitable for injections for scheduled or subse-
quent sealing on account of their material and processing character-
istics. The initial liquid grouting agent is injected into the pore system 
of the rock via drill holes, into cracks, joints or inhomogeneities, 
where it sets, thus expanding to seal and fill the existing intermedi-
ate gaps. These grouting agents are being applied increasingly in 
conjunction with tunnelling projects, which require the rock to be 
filled or sealed for a variety of reasons. 
This is also the case for the Stuttgart 21 major project, where poly
urethanes and acrylate gels are applied to inject the rock in the 
Feuerbach and Bad Cannstatt tunnels. The geological boundary 
conditions prevailing in this project only permit the use of polyure-
thanes for advance sealing injections in order to secure the excava-
tion, whereas the loosening zones around the tunnels have to be 
sealed by means of acrylate gel. As is shown in the article by Prof. 
Dr.-Ing. Walter Wittke et al. in this issue a convincing argument ex-
ists for applying acrylate gel with its lower viscosity, which enables 

Property PU AC Explanation

Viscosity > 100 mPas 3...10 mPas Values of typical products

Injection in voids filled  
with water

slight threat of mixing/dilution

possibly threat to flow capacity 
due to foam formation

high threat of mixing/dilution

no reaction with volume enlarge-
ment in liquid state

Proclivity for mixing grows as 
viscosity decreases
(transition to turbulent flow)

PU basic material (diisocyanate) 
reacts with water causing foam to 
form. The outcome: flow proper-
ties, mechanical properties and 
tightness deteriorate

Tightness Proof possible up to 7 bar
up to 7 bar as well as after cyclic 
drying

Proof as crack filler according to 
[EN 1504-5] or permit

Expandability > 10 %

standard proof as crack filling 
agent, individual products cope 
with larger elongations. AC is 
generally more ductile than PU

Swelling capacity
capacity practically 
non-existent

begrenzt quellfähig

Possibility of subsequent sealing if 
the rock is incompletely filled or 
movement of the rock in the case 
of swellable products 

Compatibility
with concrete

Storage in alkaline liquids, evaluation of mechanical properties
Proof that contact with concrete 
does not lead to adverse changes 
to the properties

Environmental
compatibility [3]  

no toxic effects on groundwater, proof in liquid, fully reacted 
and solid state

No release of hazardous materials

Table 1	 Main properties of grouting agents (PU = Polyurethane Resins, AC = Acrylate Gels)

Tunnel 6/2017Injektionstechnik

 

tunnel 
eMagazine

only

€99
(8 issues)

tunnel – The technical and practice-orientated  
magazine dealing with all information about  
subsurface constructions. 

Learn about

 y Planning and designing
 y Realization of projects

 y Technical developments
 y Tunneling equipment

 y Maintenance and renovation  
of  subsurface constructions

The international trade magazine 
for underground construction

www.tunnel-online.info/emag        phone     +49 5241 8090884        readerservice@bauverlag.de

Receive each tunnel issue as a PDF file.

Get free access to all published tunnel  
editions since 2010.

im
ag

e 
–

 ©
 Ö

B
B
/G

er
h

ar
d

 B
er

ge
r

1707m010_bv_az_tunnel_e-zine_210x297.indd   1 23.02.17   15:29


