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(45) Large Scale Model Tests on the Effects of Rock Bolts as Tunnel Support
in Boft Rock ( Part 2 )

by Takashi Tsuchiya, Noriaki Yasuda
( Railway Technical Research Institute, JNR )
Yujiro Tazawa and Hideaki Sudo

( Kajima Institute of Construction Technology )

For the purpose of studying the effects of roeck bolts as tunnel support in soft
rock, model tests using a large scale testing device have been carried out.

Artificial rock cubes of 2.5x2.5%2.5 m were made of bentonite mortar, and a bore
hole (tunnel ) of 60 cm in diameter was provided at the center of the cube. The hole
thus achieved was 1/10 scaled of actual tunnel of 6 m in diameter. Around the
circunference of the hole, rock bolts support of 20 cm or 40 em in length and 12 or 24
in sectional installation number were employed.

Schematic view of the model and loading conditions are as shown in Fig. 1.

o0

2500m P
Iy l restraint
Pz Ko = Py/Py = 0.5
pu=te ( Part 1 Test : Kg = 1.0 )
15 )
) 3 ’ 4= £
S B in which
AV Ky : Coefficient of Lateral Pressure

Py : Horizontal Load

Tr ' Py : Vertical Load

Fig. 1 Schematic View of the Model
and Loading Conditions

From the experimental studies, the following results were obtained.

1. In the lower loading stage ( Py S 0.4 MPa, 4.1 kgf/cm? ), convergence of the
tunnel is approximately O %. In the range of Py>0.6 MPa ( 6.1 kgf/cm? ), failure
of the sidewalls takes place by degrees and vertical convergence increases in
comparison with horizontal one.

2. The stabilizing effects of rock bolts become operative in the range of qg/Pvélﬂ
( in which qy ¢ uniaxial compressive strength of the rock , qy = 10 kgf/cm? ).

3. Deformation behaviour and failure mode of the tunnel are gignificantly influenced
by the supporting conditions such as length ( L ) and number { n ) of rock bolts.
In the case in which the total length of the rock bolts ( Lxn ) is maintained
constant, it scems to be very useful for improving their stabilizing effects to

increase the number ( n ) of rock bolts.

4. With the increase of the load, the tension of the rock bolts installed at
sidewalls increases, however,almost no increase is observed at crown and invert.

On the basis of these experimental facts, it is conducted that the reduction of
L and n of the rock bolts installed at crown and invert can be expected.

It shoyld be recommended to advance continuous improvements and modifications on
the evaluation of these results for a better performance in the actual applications.
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