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ABSTRACT

Reinforced concrete has widely been used for medium-rise buildings because of low
cost, excellent durability and easy maintenance, and so on. However, it would have been
impossible to realize the super high-rise buildings and buildings with long spans which are
currently required to build from architectural and social points of view, if the material
strength had remained within the traditional range..

A five-year National Project was promoted by the Ministry of Construction of Japan
since 1988 to develop structures such as super high-rise reinforced concrete buildings using
high strength and high-quality concrete and reinforcing steel. The project was simply

'referred to “ New RC”. The specified strength of concrete was from 30 to 120 MPa and the
vield strength of high quality reinforcing steel bars was from 400 to 1,200 MPa.

This report consists of nine chapters which present the outline‘ and results obtained
through this project.

In chapter 1, the process of development and the structural features of high-rise
reinforced concrete buildings are explained. It was the major motivation of New RC project
to develop even taller high-rise reinforced concrete buildings in the seismic area. The
seismic design and dynamic response analysis method of high-rise buildings which were
prevalent at the time of New RC project initiation is also introduced in this chapter.

In chapter 2, the development goal of New RC project, the development organization
and the outline of expected results are mentioned.

Chapter 3 is entitled “high strength materials” and describes the development of high

strength concrete and reinforcement their mechanical characteristics.
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Chapter 4 describes the structural tests of New RC structural members such as
beams, columns, walls, and so on, subjected to simulated seismic loading, and the
evaluation methods of structural performance of New RC members and assemblies.

Chapter 5 is entitled “Finite Element Analysis” , and describes the development of
non-liner finite element analytical models for New RC members, examples of analysis that
supplement, and the guidelines for the structural testing (_)f Chapter 4, non-liner finite
element analysis.

Chapter 6 introduces the “New RC Structural Design Guideline(draft)’emphasizing
the new seismic design method for New RC high-rise buildings, which basically consists of
evaluation of seismic behavior through time history response analysis.

In Chapter 7, design earthquake motions to be used in the response analysis of the
New RC structural design in the previous chapter are explained.

In Chapter 8, the outline of a full-scale construction test and “New RC Construction
Standard (draft)’ that is the compilation of standard specifications for New RC materials,
their manufacturing and processing, and various phases of construction works, are
presented.

In the last Chapter 9, feasibility studies on three new types of buildings using high-
strength materials are mentioned first, and high-rise buildings that were actually designed
and constructed or under construction are introduced.

The authors wish that the publication of this report will further promote the
dissemination of the results of the New RC project into practice, and will also encourage
further research on the use of high strength and high performance materials to reinforced

concrete structures.
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