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(20) Experimental Study for Reinforcing Effects of Rockbolt in Jointed Rock
under Low Confinding Pressure.

Ryunoshin YOSHINAKA,Satoshi SAKAGUCHI (Saitama Univ)
Teruo SHIMIZU,Eizou KATOH (Kumagai-Gumi Co.,Ltd)

ABSTRACT

Recently, tunnels and underground openings tend to be constructed by New
Austrian Tunnel Method, so that oppotunities 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
laboratory experiments which obtain single joint and two rockbolts under
low confining pressure.

The reason that we have selected the low confining pressur is because
rockbolt develope the effect of support, clearer.

The size of specimens is 80cm X 40cm X 20em and surface of the joint is
flat or have regular asperities whose dilatancy angle i=20 (deg).

Rockbolts are installed intersecting the joint at the angle of 45° or 90°.
The shear tests performed under plane strain condition, and the normal
stress on the joint is held constant at 0 or 5 kgf/em® during test.

From the experimental study, it can consider that the total shear
resistance of Jointed Rock is able to divide the following three
components.,

(1) Resistance of joint.
(2) Effect of tensioning of bolt.
(3) Effect of shearing resistance of bolt.
It is not enough to evaluate the total shear resistance by means of
superposition of above three components, and so we model them as following,
based on the observation and result of experiments.
(1) Resistance of Joint.
The most important factor which contributs shear stiffness of joint is
the vertical stress on the joint except for its material strength and
roughness, and so we consider that the vertical dilection factor only
contribute shear stiffness of joint in axial force of bolt.
After yielding of bolt, this force is treated as the bolt Kkeeps the
yield stress.

(2) Tension effect of bolt.
We assume that axial force of bolt is generated from pull out in
distance which is replesented by vertical and horizontal displacement
on joints.
Axial force can divide for two compornents, one is the reaction from
bond spring and the other from wall rock.

(3) Shearing of bolt.
Shearing effect of bolt is related to the destruction of circumference
rock.
This phenomenon is the effect of shear slip distruction, which occures
when wall rock reaction exceeds the shear slip resistance force.
It can assume that the slip line equals to passive earth pressure line,
and the shape of cross section of slip plane equal to the half cross
section of bolt.
Tensile effect of bolt is applied to shear resistance on slip plane as
normall stress.
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