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Development of RPE Rock Bolt System
Takefumi Nakako, Takeyuki Yoshida, Shigeo Matsubara, Toshiharu Kittaka
Synopsis :

The rock bolt is one of the most popular rock reinforcements used for modern tunnels.
A new type of rock bolt, hydraulically expansive and anticorrosive (named Rust Proofing Expansive = RPE rock bolt), has been devel-
oped in collaboration with Nisshin Pipe & Tube Co., Ltd., using Nisshin Steel’s super corrosion resistant hot dip coated steel “ZAM, (Zn-

6%Al-3%Mg)”. Relevant installation devices such as a high-speed pneumatic pumping system and a compact pullout tester have also been

developed.

The summary of this report is as follows :
1) The RPE rock bolt reinforces a rock instantly by hydraulically expanding its heart-shaped tube at 25MPa in the borehole drilled
therein.
2) The RPE rock bolt showed adequate corrosion resistance in tests conducted in actual tunnels as well as in accelerated laboratory cor-
rosion tests.
3) By using the high tensile strength steel (490N/mm?) with well-balanced strength and ductility, the weight of RPE rock bolt with a yield
strength of 170kN has been reduced by about 30% compared with the rock bolt made of ordinary strength steel of 3mm in thickness.
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Fig.2 Forming process of shape tube for RPE rock bolt.
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Table 1  Specifications of steel sheet for shape tube of RPE

rock bolt.
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Table 2 Mechanical specifications of material of shape tube and
rock bolt
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Fig.3 Assembling process of RPE rock bolt.

BIRE R T 720122 — T EBBHE2CO, T —72
BHCTHEET 5. BIRICBL, o ERBOBEIZLY
R4lZRT L) 7T a—F =V RBEEEEPIEAEL,
REWEBRERZEL ) 2B ashiz, 22T, &

a) AARMRY—7 Wi

b) Fedinfll 2 —7 Wik

4 BHEFRCAELTu—F—
Fig. 4 Blow hole caused in weld metal.
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Fig.5 Result of tensile test of test-piece with sleeve.
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weld metal in tensile test.)
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Fig.7 Outline of high pressure water pump system in which
air converter and water pressure control valve are
installed.
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Fig.8 Mechanism of griping cylindrical head of RPE rock bolt.
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Fig.9 Equipment for pull out test of RPE rock bolt.
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Table 3  Actual results of mechanical properties of RPE rock
bolt.
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Fig.10 Results of salt splay test and combined cycle test.
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Table 4 Result of expanding test of RPE rock bolt by devel-
oped high pressure water pump.
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time.
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Fig.13 Results of pull out test of RPE rock bolt fixed on thick
steel plate.
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Fig.14 Appearances of RPE rock bolt system.
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