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(58) Fundamental Study for Action and Effect
of Rockbolt in a Rock Joint
by
Ryunoshin YOSHINAKA, Satoshi SAKAGUCHI (Saitama Univ.)
Teruo SHIMIZU, Hajime ARAI (Kumagai-Gumi Co., Ltd.)

ABSTRACT

Recently, tunnels and underground openings tend to be constructed by New Austrian
Tunnel Method, so that opportunities to use rockbolts in jointed rock mass have increased
But it is not enough to explain the mechanism of bolt action and it is much difficult to
evaluate their effect quantitatively. So we performed a series of laboratory experi-
ments by using mortar specimens, each of which contain single joint reinforced by fully
grouted rockbolt, as a first step to investigate the mechanism of bolt actionm and bolt
effect.

The size of specimens is 80cm x 40cm % 20cm and surface of the joints i§ flat or
have regular asperities whose dilatancy angle i=10° or 20°. Rockbolts are installed
intersecting the joint at the angle of 45°, 90° and 135°, The shear tests is performed
by three dimensional test rig under plain strain condition. The normal stress of the
joint is held constant at the value of 20 or 40 or 60kg/cm2 during the tests.

From the test results we can get following observations.

(1) There are three types of Shear stress-Shear displacement relations. They are,
(i)Constant or Gradually increasing, (ii)Softening, (iii) Gradully increasing and
Softening. They depend on normal stress and dilatancy angle. Softening occur when
asperities of joint are sheared off.

(2) Bolt effect on shear strength depends not on normal stress but on bolt angle X.
In the cases when®X=135°, bolt effect is relatively small, especially for residual
shear strength. This is considered since compressive stress arise in bolt which
reduce the effect of bolt on shear strength by dowel action.

(3) There are three types of bolt stress, and they depend mainly on bolt angle(X. They
are, (i)Tension @®=45°), (ii)Bend (X=90°), and (iii)Compression &x=135°).
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