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Practical Development of New Pre-Lining Support Method
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Summary

The infrastructure development is being predominantly carried out due to improve the renewal of urban
function typically, of some urban renewal projects. The tunneling project in soft ground tends to be increasing
which called the “Urban Tunnel”, in the tunneling field. The mountain tunneling method is being increasingly
adopted with various auxiliary methods like a pre-support method because of its low costs, although the shield
tunneling method had been generally applied to such a soft ground condition before.

The pre-lining method that has been filled arch-shell shaped thin lining concrete ahead of excavation cutting
face is one of the pre-support methods. However, the authenticity, effectiveness and applicable fields for pre-
lining method as an actual construction method are being obscure because it is applied for a few examples and it
is still under development. This method has not yet been established as a widely applicable method due to its
definition, and the theory is different among employers and institutes.

According to the above situation, the New Pre-lining Support Method, to be called “New PLS Method”
hereafter, that fill lining concrete immediately at perimeter location of cutting face before excavation face shall
establish in this study. The expansion of this method’s application shall be attempted as well as the effective
materials to establish this method are provided after various information and theories are present in the
process for development of construction technology based on the actual applied examples of New PLS method for
three tunnel construction projects. This development process has a cycle as follows:

(1) arrangement output, (2) extraction problems, (3) planning countermeasures

Finally, one of the theories to develop construction technology shall be given from the experience of above
development process in civil engineering.

The summary for each chapter of this paper is described below.

Chapter 1: Introduction

The necessity to expand this New PLS method application is described under the situation of increasing cases
of mountain tunneling method applied to urban tunneling fields, and the purpose and significance of this study
is made clear.

Chapter 2: Current situation and technical trend in regard to the pre-lining method

Basic mechanisms and characteristics of New PLS method are shown together with outline of the definition
and theory for the pre-lining method provided by each employer and institute, as well as the outline of similar
examples not only in Japan, but also in other countries are collected.

Chapter 3: The development process of New PLS method

The development process, analysis of the result, problem finding, establish countermeasures, are outlined as
well as the importance to apply new construction technology to actual construction projects is emphasized in the
civil engineering field. This study has three application tunnel projects, and each application shall be each step
of development process by turns. The development process consists of the following three steps,

(1) The Basic Step, (2) The Practical Step, (3) The Expansion Step
Chapter 4: Step for basic mechanism cognition

It is shown that the information and problem gotten from the application of the trial 2-lane road tunnel
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construction project, (N-tunnel). Outcome and problem is arranged from the actual situation to cut and fill slit
concrete and the output of surveying deformation inside tunnel after the summery of this trial is described i.e.,
the outline of trial tunnel construction project and the specification of pre-lining machine and required
characteristic to concrete mixing design.
Chapter 5: Step for practicality cognition
It is shown that the information and problem gotten from the application to the actual expansion to 3-lane
road tunnel construction project, (H-tunnel), as well as the trial test at laboratory preceding carry out at H-
tunnel, is presented. The specifications of improved pre-lining machine, required characteristics and mixing
design of pre-lining concrete is examined after the countermeasures for problems at previous step is
investigated. The following points are established from the actual construction situation and the output data
from surveying in this step,
(1) Basic specification of pre-lining machine
(2) Mixing design of pre-lining concrete
(3) The theory of system and required characteristic for pre-lining concrete
(4) Cutting speed and control system for concreting
In addition, the problems not only in this step but also for applicable expansion in the future are described.
Chapter 6: Step for application expansion
It is shown that the actual information gotten from the application to the 2-lane road tunnel construction
project, (Y-Tunnel). The specifications of improved pre-lining machine and required characteristics, mixing
design of pre-lining concrete is described at the practicality cognition stage as countermeasures for problems as
well as outline of tunnel construction is presented. It is also established that the support pattern with shotcrete
to the invert part and its adaptation guideline as a countermeasure to subside lower part that is a problem of
New PLS method.
Chapter 7: Optimization of concrete material to minimize total cost
In regards to the total cost optimization, concrete materials optimum cost and its mixing design is made clear
with attention on the reducing total cost that would be one of main factor to expand the application of New PLS
method.
Chapter 8: Conclusion
In conclusions of this study, the problems to expand further application of New PLS method in the future is
described as well as the study results of each chapter above mentioned are summarized.
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