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Performance Evaluation of concrete using cement compliant with JIS
revisions

Kiyofumi NAKADAYV, Tadatsugu KAGEY, Masao ISHIDA?, Akira OBATAKE?, Yoshihito
KUROIWA®, Kazuya HONDA®Y, Seiichi HIROKAWA®, Makoto TANIMURA?, Toru
YOSHIMOTO?, Yasushi SHIMAZAKI®, Takafumi ITOY

Abstract

To contribute to the realization of carbon neutrality in the cement industry, initiatives are
underway to increase the allowable quantity of minor additional constituents (MACs)
incorporated into ordinary Portland cement (OPC). In JIS R 5210 Portland Cement, revision
work has been conducted with the primary objective of raising the upper limit of MACs in OPC
from <5% to <10% by mass.

As of February 2026, proposed amendments to JIS R 5210 Portland Cement, as well as to
blended cements based on OPC—namely JIS R 5211 Blast-furnace Slag Cement, JIS R 5212
Silica Cement, and JIS R 5213 Fly Ash Cement—have been endorsed by the 25th Civil
Engineering Technology Committee of the Japanese Industrial Standards Committee (JISC).
These revised JIS standards are expected to be promulgated in the Official Gazette during fiscal
year 2025.

This report aims to evaluate the impact of revising the upper allowable limit of MACs on the
performance of concrete specified under Article 37, Item 2 of the Building Standard Low of Japan
(hereinafter referred to as Ministerially certified concrete).

For this evaluation, the Expert Panel (Chair: Prof. Takafumi Noguchi, The University of Tokyo;
Secretariat: Japan Cement Association) was established. All testing was conducted in
accordance with the verification testing program formulated and approved by this panel.

Performance evaluation tests were carried out for Ministerially certified concrete prepared
using cements containing a total MAC content between 0% and 10% by mass, corresponding to
the revised JIS specifications (revised JIS-compliant cement). Under conditions that
comprehensively covered all concrete types previously granted Ministerial certification, the
following tests were conducted:

e Verification tests on fresh and mechanical properties of concrete
e Confirmation tests on fresh properties of concrete under high-temperature conditions
e Mortar and cement paste tests under elevated temperature histories

The equivalence of performance between concretes produced with current JIS-compliant
cement and those produced with revised JIS-compliant cement was assessed based on the
outcomes of these tests. The obtained results are summarized below.

(1) It was confirmed that the fresh properties of concrete showed no significant differences even
under various mix proportioning conditions. Furthermore, regardless of differences in mix
proportions, curing conditions, or age, the compressive strength of concrete demonstrated
equivalent performance. The strength equations derived from compressive strength test
results were also found to be equivalent. In addition, the structural strength correction
factors were confirmed to be of comparable magnitude.

(2) It was confirmed that, under high-temperature environments exceeding 35 °C, the fresh
properties and setting times of concrete did not exhibit any significant differences.

(3) For mortars subjected to elevated temperature histories, no significant differences were
observed in fresh properties, compressive strength, pore structure, clinker reaction degree

1il



of the cement paste, or the formation of hydration products, including calcium hydroxide.
Based on these results, it can be concluded that Ministerially certified concrete produced using
the revised JIS-compliant cement and cements based on it (including blended cements)
demonstrates performance equivalent to that of Ministerially certified concrete produced using

the current JIS-compliant cement and its corresponding cements (including blended cements).

1) Building Research Institute, 2) Taiheiyo Cement Corporation, 3) Mitsubishi UBE Cement
Corporation, 4) Sumitomo Osaka Cement Co., Ltd., 5) Japan Cement Association
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