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Abstract
Research on the Necessary Conditions and the Evaluation Method of the Structural Method
Standards in the Building Standard Law

- based on a study of the structural method standard of reinforced concrete structure -

The technical standards which provide structural safety requirements based on Article
20 of the Building Standard Law (BSL) are prescribed in the BSL Enforcement Order (BSLEO)
and the Minister's Notices (MNs). They are composed of two parts: the structural method
standards and the structural calculation standards. For the structural calculation standards,
thorough review has been made several times about their general composition and contents. The
examples are:

- BSLEO revision in 1981 by which the New Seismic Design Method was introduced,

- BSL and BSLEO revision in 2000 by which the Response and Limit Capacity Calculation
was added along with the introduction of performance-based provisions, and

- BSL and BSLEO revision in 2007 to take necessary measures to prevent the recurrence of
Aneha Scandal (structural calculation falsification).

About the revisions of these structural standards as a whole in recent years, there
have been some negative opinions for their complicatedness and thoroughness. So these
revisions should be reviewed and the direction which we should aim at in future should be
discussed and studied actively from now on. The discussions and studies should be addressed not
only to the contents of standards but also to the systems for checking the conformity such as the
building confirmation system and other related systems such as rules concerning qualified
designers based on the Kenchikushi Law. Such discussions and studies have been and are likely
going to be made mainly focusing on the structural calculation standards. In this paper,
attention is paid to the structural method standards which have not been much interested in so
far. Their original purpose and role, and the present condition and problems in the light of the
needs of the persons concerned in building and the citizens are analyzed. And, from the analysis,
necessary conditions of the standards are clarified and a method to evaluate their
appropriateness is proposed. First of all, the structural method standards should have
appropriate contents corresponding to their function to attain the purpose of securing structural
safety. And, furthermore, they should also be fit for other requests including smooth operation,
securing sufficient design freedom, etc. The list of necessary conditions of the standards is
derived from all of those purposes. Analysis and consideration are made also from the viewpoint
that the standards should not necessarily be fit for all the attributes, but it can be allowed to
leave some functions to be covered by other alternative supplementary measures.

This paper is composed of five chapters. The outline of each chapter is as follows:

The first chapter is titled as "the role and function of the structural method standards
in the BSL and its orders". In this chapter, as indispensable items to clarify the necessary

conditions of the structural method standards in the next chapter, the following analysis and



information extraction are conducted. The most fundamental conditions which the structural
method standards should be provided with are "the necessary conditions to secure structural
safety". The whole compositions of the structural safety standards in the BSL, along with the
history from the establishment of BSL are illustrated. The history of the role and function of the
structural method standards is also described. The following matters are important points in
this chapter. The role of the structural method standards was changed from the original one:
"supplementary standards to judge the conformity with Article 20 of the BSL " into the new one:
"requirements based on Article 20 of the BSL " by the 2000 BSL and BSLEO revision. The
fundamental role of the structural method standards has been changed by the pluralization of
the structural calculation methods and the increase in performance items verified by structural
calculation. And furthermore, the items and contents of structural method provisions prescribed
in other parts of BSL standards than the structural method standards, and the outline of the
provisions of procedures for conformity checking with the structural method standards are also
shown. These are indispensable for the clarification of "other necessary conditions".

The second chapter is titled as "the necessary conditions required to the structural
method standards and their evaluation items". In this chapter, as the fundamental conditions of
the structural method standards, necessary conditions to accomplish the function for the purpose
of securing structural safety are extracted. The result of the analysis conducted in the first
chapter according to the role and function in the structural safety standards is used. The
necessary conditions are divided into two parts: one for securing structural safety of small
buildings to which structural calculation is not applied; and another for buildings subject to
structural calculation. The latter is composed of three parts: "securing the performance items
which can't be verified by structural calculation”, "securing the preconditions for structural
calculation conducted to verify the performance items directly" and "supplementing the
structural calculation securing performance items indirectly ". And, there are some necessary
conditions to secure smooth operation as requirements based on the BSL. To accomplish the
secondary functions in the territory outside the structural safety standards is also the necessary
condition. These conditions are defined based on the contents of the related standards clarified in
the first chapter. Actually, the structural method standards don't satisfy all of the above
necessary conditions. Some conditions are covered by other standards or other alternative
measures than BSL and its orders. In this chapter, including the functions covered by other
standards/measures, all the functions which should be accomplished according to the role in the
BSL in order to secure structural safety required by Article 20 of the BSL are considered to be
"necessary conditions". And additional comments are made about the conditions under which
substitution by other standards or other alternative measures is allowed. At the end of the
chapter, items to evaluate conformity to the necessary conditions of the structural method
standards are listed.

The third chapter is titled as "the revision history of the structural method standards

and the standard related to the reinforced concrete structure". In the fourth and fifth chapters,



the structural method standard for reinforced concrete structure is evaluated on trial and an
evaluation method of the structural method standards is proposed respectively. In this chapter,
previous to the two chapters, the history of the whole composition of the structural method
standards is shown. Then, the contents of each revision, made from the BSL establishment until
the present, of the structural method standard in the BSLEO chapter 3 section 6 and other
related provisions are illustrated. Furthermore, the background of each revision is shown. Then
the detailed analysis is made considering the relationship with the history of changes in the role
and function of the structural method standards written in the first chapter.

The fourth chapter is titled as "evaluation of the structural method standard of
reinforced concrete structure". First, a method to analyze and indicate the subjects of the
standard and its requirement contents is explained, and items to be indicated to identify them
are extracted for each provision of the reinforced concrete standard and other related provisions.
Then, the indicated items are analyzed and studied. Using the result of the analysis and study,
trial evaluation about the conformity to each "necessary condition" of the structural method
standard of reinforced concrete structure is conducted in accordance with "the evaluation items"
proposed in the second chapter. This evaluation is made based on the comparison with the two
AlJ documents: "Standard for Structural Calculation of Reinforced Concrete Structures" and
"Japanese Architectural Standard Specification JASS 5 Reinforced Concrete Work". The
evaluation result is shown as "evaluated to be appropriate", "appropriateness questionable," and
SO on.

The fifth chapter is titled as "the conclusion: the evaluation method of the structural
method standards". First, the preconditions of evaluation are established. Then, in accordance
with "the evaluation items" proposed in the second chapter and the results of the trial evaluation
shown in the fourth chapter, an evaluation method is proposed as the conclusion of this paper
consisting of the necessary conditions and the issues to be considered in evaluation process by
the standard writers and users.

At the end of the paper, the future research items to be studied are listed.

Wataru Gojo
Director

Department of Housing and Urban Planning
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