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DIRECTIONAL CONTROLLABLE TUNNELLING MACHINE
DESIGNING AND CHARACTERISTICS
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By Yoshihiko NOMURA, Hiroshi HOSHINA, Hiroshi SHIOMI and Takao UMEZU

In the small diameter pipe jacking method, a demand for a tunnelling machine, with

which long and curved tunnels can be constructed, has grown in recent years. It is

necessary for constructing curved tunnels to contro} the direction of tunnelling machine,
This paper describes the design of tunnelling machine for controlling its direction,

whose direction control is achieved by both directional control mechanism and position

measuring system, The tunnelling machine designed based on this method has been used

for constructing 50 meters long tunnels in silty loam deposits whose curvature radiuses
were smaller than 200 meters, Experimental results show that this design method can

realize long and curved tunnel in small diameter.
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Table 2 Results of soil testing.

Item [ No. 1 No. 2

T Depth of soil layer m 1.70 ~ 3.30 0.756 ~3.30
Classification of soil Silty loam Silty loam
by gram size
o Gravel % 0 0
Gra||n size Sand % 35.5 271
anavER L sitt-Clay % 64.5 72.9
‘ Uniformity coefficient 2.68 4.79
Effective grain size mm| 0.028 0.014
Moisture content % 95.49 83.99
Specific gravity 2410 2.369
Wet density  g/cm?® 1.308 1.454
Void ratio 2.602 ; 1.998
Degree of saturation % 88.44 99.59
Direct Cohesion kPa 4 9.8
shear test  |Friction angle 21°30’ 18°00°
Unconfined compression
strength kPa 70 22
. 5{1.15~1.45m)
Standard penetration test, N-Value 2 1(2.15~2.46m)
Liquid limit % 27.85 26.40
Plastic limit % 11.95 11.83
Plasticity index 15.90 14.57
Table 3 Measuring items.
Item Measuring method

Pitching angle Inclinometer
Rolling angle

Horizontal bending anglé Linear motion potentiometer
Vertical bending angle
Horizontal position

Tunnelled length

Electromagnetic method
Addition of pusher jack stroke

Inclination jack stroke Linear motion potentiometer

Driving jack Pressure transducer

Thrust Inclination jack

Pusher jack
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