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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Fundamental Study on Quality Control Method for Dry Mixed Shotcrete Considering Compatibility with

Material and Equipment

Name: Yuji Hikaru

This doctoral dissertation aims to establish Dry Mixed Shotcrete as one of the useful methods for creating
long operating life on social infrastructural contractures. In this paper, quality evaluation system of dry mixed
shotcrete considering compatibility between material and machine is newly proposed by indicating improvement
approaches to problems on dry mixed shotcrete .

This thesis consists of 8 main chapters and the contents of each chapter are briefly explained as follows.

Chapter 1 describe the general background, objectives and composition of this thesis.

In chapter 2, the latest research works regarding to shotcrete such as development chronology, the difference
between Dry mixed shotcrete and Wet Mixed Shotcrete, utilization situation are summarized. In addition, future
tasks are proposed.

In chapter 3, primary factor on deteriorating quality of Dry Mixed Shotcrete and the mechanism which how that
factor effect on it are indicated by carrying out experimental studies to make clear the influence of them.
Following results are obtained by verifying each mechanisms of ‘Batching’,”Mixing’,”Casting’.

+ Influence of variation of material pumped to strength is small.

* Nozzle form has significant influence to quality. Therefore, selecting appropriate nozzle form is quite important
when shotcrete is carried out.

+ The distance of shotcrete has also significant influence to quality. Therefore, selecting appropriate distance and
materials are important.
Chapter 4 suggests assessment of shotcrete system considered between material and machine.

To evaluate compatibility between material and machine, distinct element method for behavior of materials in
nozzle while casting are carried out and following results are obtained.

- Distribution velocity is changeable by changing nozzle form.

« Transition in behavior of orientation vector of materials in nozzle is made clear in this chapter. Therefore the

efficiency of mixing by changing nozzle form is established quantitatively.

In chapter 5, Estimation method mix proportion of Dry Mixed Shotcrete and contraction control are suggested.



To evaluate suitability of them, a method for establishing mixture of materials for Dry Mixed Shotcrete is
discussed and new contraction control method by using it is proposed. Results of this method is follows.

- Strength of concrete can be predicted by measuring moisture content of mortal and aggregate content just after

shotcrete.
In chapter 6, testing method of Dry Mixed Shotcrete without coring is discussed and following result is obtained.

+ In case of 4 X4 X 16 specimen, That vary widely in quality inspection has been confirmed.

In chapter 7, for further improving performance of Dry Mixed Shotcrete, installing chemical prestress for high
quality toughness is discussed. Following results are obtained.

+ High quality toughness can be given by using short fiber and expanding material to mixing and Dry Mixed

Shotcrete.
Chapter 8 describe the new Dry Mixed Shotcrete system are proposed.

Chapter 9 describe the general conclusions of this study.



