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DSI HOLLOW BOLT ANCHORS SUPPORT EICHELBERG TUNNEL 
 
In connection with the new construction of federal highway A71 from Erfurt to Schweinfurt, 
the Eichelberg Tunnel has been under construction in the Suhl section since early March 
2003. The tunnelling works are to be completed by the end of July 2005, whereas the overall 
new section of the A71 is to be completed by 2006.  
The Eichelberg Tunnel JV completely prepares the project, approval and working drawings 
for the tunnel. 
The tunnel consists of two 1,100 m long tunnel pipes with an excavation section of about 93 
m² each for a two-lane highway. The driving lanes have a total width of 8 m and 1 m wide 
emergency sidewalks on both sides. Two walkable and one drivable crosscut between the two 
tunnel pipes serve as escape routes. Both pipes have a breakdown bay in the center of the 
tunnel. 
To operate the tunnel, a service building North and a sub-center South are required as 
additional structures. 
As a preparatory measure, first in the North and subsequently in the South, entrance sections 
are supported with shotcrete, ground anchors and soil nails  as excavations for the portals and 
as plain front walls for the tunnel entries. Subsequently, the tunnels are headed beginning 
from the North portal using the shotcrete tunnelling method. Having driven the South 
entrance section, two additional headings are driven from the South portal as opposite 
drivings. 
 
Depending on the rock classification, the three and four part tunnel arcs are spaced between 
0.75 m and 1.75 m. The anchor systems comprise SN anchors 25 mm dia. and hollow bolt 
anchors R32N in anchor lengths from 4 m to 6 m according to the rock properties. The 
working face is supported with tubes 42.4 mm dia., ramming bars 28 mm dia. or self-drilling 
spiles, each 3.5 m to 4 m long. 
After the breakthrough of the tunnel, the side walls and floor were driven backwards and 
subsequently lined with an internal leaf, with the tunnel being essentially built as a vault with 
a bench and only getting a floor vault in worse areas.  
In the regular area, the internal leaf is constructed in two steps: first with a bench or a 40 cm 
thick reinforced floor vault cast with B35 waterproof concrete and subsequently with a 35 cm 
or 40 cm thick reinforced vault cast with B35 in block lengths of 12 m. In the entrance areas 
the internal leaf thickness is increased to 60 cm, with block joints being executed as press 
joints. The concrete used has a high frost resistance. 
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 strand anchors at south portal                 north portal 

 

             
      installation of self drilling anchors       installation of self drilling anchors 

 

              
         installation of self drilling anchors 
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Stabilization of the rockfall at the B99 Katschberg federal road, Carinthia, 
Austria 
 
On 31.12.2002 a rockfall with a cubage of about 6,000 m³ occurred at the B99 Katschberg 
federal road at km 78.4 in Carinthia, Austria. Fortunately, nobody was hurt. In addition, about 
2,000 m³ of rock had to be blasted off subsequently.  
The causes for the rockfall were described as follows: 

• the existence of a distinctive, mechanically effective fault structure with loosened rock 
subsoil led to the reduction of the mountain stability; 

• strong weathering of rock in some areas; 
• Passing of mountain water through the loosened rock subsoil and hydraulic crevasse 

water thrust connected therewith as well as frost blasting near the surface; 
• superimposed load due to overburden loose sediment; 
• sliding off at an average inclination of 40° to 50°.  

The stabilization concept required the specific application of fixing and sealing measures such 
as nailings, nailed (simple or double reinforced) shotcrete areas, concrete sealings, retaining 
walls as well as in-situ concrete ribs and beams back anchored with permanent strand 
anchors. In addition, correspondingly dimensioned barriers such as elastic stone barriers and 
gravity walls were erected. The stabilization measures were accompanied by a geotechnical 
surveillance and control concept with 2 inclinometer drillings each 40 m deep, surface 
measuring points and pressure cells in order to detect stronger movements at an early stage. 
Since the bench edge of the rockfall was located in the immediate vicinity of the A10 Tauern 
Expressway, the most important north-south connection between Germany and Italy/Slovenia, 
the execution of the stabilization measures had to meet special requirements. As scheduled, 
construction time was 6 months, whereby one lane of the B99 federal road remained open to 
traffic.   
 
DSI Salzburg delivered about 1,350 m permanent DYWIDAG Strand Anchors with 4- and 5-
0.6" prestressing strands St 1570/1770 N/mm², ranging between 19 and 31 m in length, about 
500 m DSI Hollow Bolt Anchors with accessories as well as about 2,400 m GEWI steel with 
accessories as stabilization means. 
 

             
 Rockfall at B99 federal road    Rockfall at B99 federal road 
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   loosened rock subsoil      weathered rock 

 

             
           weathered rock         bar anchored beams 

 

 

             
          nailed shotcrete                           construction of gravity wall 
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 nailed shotcrete area                      bench edge near highway A10 
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