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The Evaluation on Applicability of Leakage-prevented
Sealing Packer Out of Grouted Rockbolt Hole
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ABSTRACT : Nowadays, some studies have been performed for rockbolt method widely used in Korea. To make large slopes, tunnels
or rock structures stable, supporting systems, such as anchor bolt, rock bolt which are developed recently, are commonly used. In
this study, laboratory pullout tests were carried out to compare the characteristics of rock bolt that is most widely used with ones
of rock bolt by newly developed circular model testers. Re-pullout test for the rock bolt in which loading and unloading cycles are
repeated several times showed that the maximum pullout load is almost constant irrespective of the number of loading cycles, which
may be due to no failure between rock bolt and filler that is filled with soils and concrete as a substitute. A development of rock
bolt fillers as supporters using to protect people in tunnels and slopes is reviewed as a probable man-made hazard after excavation
works. The functions of the grouted rock bolts associated with reinforcement effects also should be assessed in this study, which
develop the sealing apparatus preventing from overflowing mortar out of a rock bolt hole for securing safety in the tunnel and slopes
in order to secure stability named the sealing packer.
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Fig. 1. Leakage of grouting filler
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Fig. 2. Results of mixing tests

Fig. 3. Results of mixing tests (after foaming)

Table 1, Lists of mixing tests

Foaming time (sec) | Urethane | Water | Cement | Catalyzer
Start End (® (& (® (®
19.2 179.8 20 10 5 5
27.4 172.2 20 10 10 5
259 201.0 20 10 15 5
28.0 156.2 20 10 20 5
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Fig. 5. Pullout test measuring system photo
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Fig. 6. Pullout test scheme with packer and sensors

Table 2. Test conditions of pullout test

. Concrete thickness (cm) Mixing ratio (kg)

Soilbox Re-bar
Upper | Lower | Soil Cement | Sand | Water
A 15 15 70 | 25 mm
Mortar 12 3 4

B 15 15 70 | 25 mm

C 12 15 73 25 mm | Cement 12

D 10 15 75 25 mm | Cement 10| 4
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Fig. 10. Photos and leakage test of sealing packer after 12 hours

Table 4. Dimensions of packer

Dimension (mm)
Item Drilling Inner Outer
. . . Length
diameter diameter diameter
Rockbolt 105
Soilnail 105~110 8045 45+5 25045
Fig. 9. Dead load test of packer, packer after pullout tests Ground anchor | 105~110
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