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Abstract

In order to realize timely active support in soft rock tunnel, the “timely (resin end anchor) + per-
manent (cement slurry full-length anchorage)” fast prestressed birdcage anchor system was de-
veloped. Relying on the Muzhailing Highway Tunnel, field tests were conducted on the specific
construction process, anchorage and support effect of this birdcage anchor cable. The following
conclusions were obtained: the key construction processes of the birdcage anchor system are
mixing and anchoring, tensioning and locking, and post-grouting, which involve two key parame-
ters: mixing time and resting time. On-site anchor pull-out tests conducted in a large deformation
section of soft rock show that the birdcage anchor system has excellent active support capability,
the pre-stress can be applied 15 minutes after the resin mixing is completed, and the pull-out
force of 1 m resin anchorage length can reach over 400 kN. The deformation of the field test sec-
tion based on this anchor cable has achieved the change of the maximum deformation from 529
mm to 229 mm, and the effect of surrounding rock displacement control is remarkable.
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Figure 1. Longitudinal section of Muzhailing highway tunnel
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Table 1. Design support parameters of Muzhailing tunnel
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Figure 2. Local Intrusion limit
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Figure 3. Resin and grouting (birdcage type) anchor system
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Figure 4. Sketch of birdcage anchor structure
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Figure 5. The structure of the birdcage section
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Figure 6. Grouting ball pad
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Figure 7. Anti-corrosion casing
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Figure 8. Pad and anchorage
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Figure 9. Construction process flow chart
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Figure 10. Birdcage anchor construction process
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Figure 13. On-site loading
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Table 2. Birdcage anchor pull-out test records
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