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Field Measurement and Consideration on Deformability of soft
sedimentary,thin overburden soil in Tunnel excavation.

by Y. Terado and K. Kimura

In designing and excavating for tunnel , it is the most important to understand deformabi—

lity of mediums around tunnel. When excavating soft sedimentary , thin overburden soilgr—

ound , we must know well about it to key operations safe and efficient.

We intended to grasp common characteristics when excavating a tunnel . This tunnel is ex—

cavated in soft sedimentary , thin overburden , cohesionless soil. Dimensions of support—

ing systems are minimized considerably.

Several kinds of field measurements were done with borehole—inclinometer and extensometer.

In conclusion we can recognize as follows

1, An upheaval of ground surface in front of tunnel face occurs with the advance

EN

4,

5+

6+

of excavation.

It becomes 2~9 % of total settlement.

Supporting systems with shotcrete , steel—ribs , and rockbolts have an effect
to limit a zone badly influenced by excavation. It may be in about 0.3 D
above the crown and in about 0.3 D ahead of top heading , where D is equal
to 10.7=m , which means a diameter of a cross section.

When making full use of an longitudinal arch effect of supporting systims ,
ground settlement is under the control of advancing top heading.

A transverse range in 1~1.5 D f{rom center is affected by excavation.

Thin as overburden js , if it is 10m in thickness , a medium ahead and behind
of top heading , above crown behaves as one body. But this quality is weak
considerably in cohesionless soil.

Sudden relative displacement of a zone close above crown and ground surface
occurs when top heading reaches .

Afterwards it recovers in small quantities with the advance of excavation.

It is recognized that about 30% of total displacement at the crown occurs

by the time top heading reaches and displacement is measured.
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