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ABSTRACT

Establishment of Quality Attainment System for Concrete Structures in a Local Government

Makoto NINOMIYA

Recently, severe accidents have occurred one after another which can spoil the reliability of
concrete structures. Therefore, the Ministry of Land, Infrastructure, Transport and Tourism issued
an official note “Quality attainment of concrete structures” in 2001. By the issue of this note, efforts
for quality attainment were started also in local governments in the whole country in Japan.
However, in Yamaguchi prefecture, only burdens on contractors were increased in terms of
investigation and repairing of cracks, and what was worse, quality attainment was not achieved.

The author tried to improve this situation, and started “trial constructions” utilizing actual
structures to verify measures to control cracking. Based on the results of the trial constructions, an
original “crack control system” was established and the operation of the system was started in 2007.
Furthermore, the system was expanded only from crack controlling to “Quality attainment system”
in 2014.

The objectives of this dissertation are to establish a practical crack control system considering the
characteristic situations unique to local governments, to verify the effects of the system, to expand
and improve the crack control system into quality attainment system, and to propose and verify
some measures to make this system sustainable and developmental.

In chapter 1, the backgrounds and the objectives of this research are explained where the
conditions of concrete structures in Yamaguchi prefecture and the characteristics of public works
ordered by local governments.

In chapter 2, trial constructions in actual structures are explained. Various measures for crack
control were compared and verified in many abutments and box culverts in the construction of an
14km expressway. In the trial constructions, it was confirmed that some kinds of cracks were
remarkably reduced by appropriate concreting works. These cracks caused by inappropriate
constructions were defined as “cracks due to poor construction”. On the other hand, it was also
confirmed that harmful vertical penetrating cracks in abutments could not be avoided only by
appropriate concreting works. Furthermore, “cooperative awareness” was nourished among the
owners, the contractors, and the material suppliers involved in the trial constructions because they
understood the importance and the limitation of construction in the same field.

In chapter 3, the crack control system is explained. As three main columns of the system,
“appropriate construction timing”, “appropriate measures utilizing reinforcement or materials”,
“conducting appropriate concreting works” were set. The characteristics of this system were,

\



opening and sharing data, securing the reliability of data, measuring temperature of concrete which
was not obligatory, and utilizing construction data in design. This system was an original one based
on the results of the trial constructions.

The effects of the crack control system were not only the reduction of harmful cracks, but also
the improvement of covercrete quality, the improvement of preparations of contractors, and
interchanges with engineers in other regions. The improvement of covercrete quality was verified
by academic researchers in JSCE and JCI, and this result encouraged spreading this system to
Tohoku region, and etc.

In chapter 4, the quality attainment system which was developed from the crack control system in
2014 is explained.

The effects of this system were, quality attainment, reduction of design cost, establishing
cooperative awareness of all the players involved, improving the skill of engineers, utilizing high
quality structures in seminars, adjustment of ordering price. On the other hand, future tasks of this
system were, sustainability of the system, improving the quality and the quantity of accumulated
data, standardization of crack width measurement, developing the system to maintenance stage.

In chapter 5, the characteristics of the system established in this dissertation were explained from
different viewpoints using several kinds of analogies.

In chapter 6, the present situations of spreading this system to other regions, and the future tasks
for promoting this spread are explained.

In chapter 7, the achievements and future tasks of this research are summarized.

Vi
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