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The demand for ready-mixed concrete in Japan has decreased in recent decades because 

various budgets for civil infrastructure have been reduced. Moreover, a large number of skilled 

engineers will retire in the near future. Young engineers working at ready-mixed concrete 

factories have little opportunity to study the mixture design of concrete, while technical 

knowledge should be appropriately transferred from experienced engineers to young engineers. 

The study focuses on the technology succession (education), such as technical information of 

mixture design. The lack of knowledge in mixture design is a concern, especially to young 

concrete engineers in Japan. The aim of the present study is to develop an effective education 

program for young engineers via the practical education of mixture design.

The present thesis consists of 6 chapters, and contents of each chapter are shown below:

In “Chapter 1 “Introduction”, the background and purpose of the present study are presented. 

This chapter firstly presents the decrease of the demand for ready-mixed concrete under the 

deflation in Japan in recent decades, reduction of various budget for civil infrastructure, and 

shortage of engineers due to retirement of a large number of skilled engineers in the near future. 

The characteristic of industry of the ready-mixed concrete is addressed, and the particularity of 

the technology for ready-mixed concrete is described. In addition, theory of knowledge 

management and “SECI model” are explained as a knowledge creation process. The objectives 

and characteristics of this thesis are described at the end of this chapter.

In Chapter 2 “Literature Review”, previous studies dealing with knowledge management 

system in construction industry, technology education, and case studies of technology 

succession are reviewed. The chapter makes clear the research significance of this study by 

referring to and comparing to the previous reports.

Chapter 3 “Questionnaire Survey of Engineering Education in Ready-mixed Concrete Plants” 

describes that the questionnaire investigation was conducted to survey the present and 

future-desired education systems in ready-mixed concrete plants. According to the questionnaire 

investigation, most ready-mixed concrete engineers are considering "Safety" as the highest 

important education, regardless of experience (age). The survey may emphasize that most 

engineers desire "Workshop" in the future as one of the important teaching methods in each 
field. To improve the technical knowledge and skill of the concrete engineers, further education 

opportunities especially for young engineers should be increased continuously. Such education 
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system must contribute to the modern civil infrastructures and sustainable development of the 

society as well as the ready-mixed concrete factories in local cities.

Chapter 4, “Investigation on Mixture Proportions and Materials of Ready-mixed Concrete”, 

presents the investigation of “variation of standard mixture proportions” for ready-mixed 

concrete in Yamaguchi, and summarize the influencing factors on the mixture design. Concrete 

is one of indispensable construction materials for civil infrastructure, and ready-mixed concrete 

plants have to supply high-quality products stably. For the purpose, it is also a social 

responsibility of the industry to develop an effective technical succession to concrete engineers 

of next generation. Most important technical issue in the ready-mixed concrete suppliers must 

be mixture proportion of concrete. The investigation results indicate that changes of materials 

and design codes for concrete structure have been most influencing factors. The investigation is 

used for practical education of mixture design shown in the following chapter.

Chapter 5, “Small-group Learning of Mixture-design for Young Engineers at Ready-mixed 

Concrete Plants”, aims to reeducate fundamental mixture-design method and to develop an 

effective education program for young engineers. Engineers working at a ready-mixed concrete 

factory have little opportunity to study mixture design of concrete due to developed 

technologies and shortage of workers. A concern is the lack of knowledge of mixture-designing 

especially for young engineers working at ready mixed concrete plants. To study properties of 

former concrete, river aggregate was employed and a competition of mixture design for the 

concrete was conducted. The educative competition confirmed that practiced engineers have 

more superior skill to modify concrete design than young engineers. A questionnaire survey 

after the competition shows that the education method for the young engineers should be 

modified to learn the skill and experiences from skilled engineers. Based on the practical and

trial learning, this chapter discusses the effective education method (program) for young 

engineers working at ready-mixed concrete plants.

Chapter 6, “Summary”, shows conclusions of this study, and describes further studies in the 

future.
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