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AL Em X B Study on technology for prevention and diagnosis of early
frost damage of concrete
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ABSTRACT

The most critical things in cold weather concreting are preventing early age frost damage
and guaranteeing a normal strength development. Early age frost damage is a serious problem
for concrete structures in cold regions, which is caused by freezing and cyclic freeze-thaw
cycles during the initial hardening stage. The objective of this study was to (1) grasp the
present situation of cold weather concreting in various countries and summarize the content
from various guidelines by investigating Guides to Cold Weather Concreting of various
countries, (2) propose effective diagnosis methods for early age frost damage, (3) investigate
the effect of compressive strength development at early ages on frost resistance of concrete
and (4) propose a prevention method of early age frost damage by using additive for setting
time adjustment.

Based on the literature review of Guides to Cold Weather Concreting of various countries,
it is known that most of the regulations are relatively similar. However, the minimum required
compressive strength is the main difference in various countries. Meanwhile, technological
development is needed to improve the diagnosis and prevention of early age frost damage.

The nail and pneumatic penetration test machine methods are discussed to develop
accurate diagnostic methods for detecting the depth of early age frost damage. The
penetration test by pneumatic penetration test machine effectively diagnoses the depth of
early age frost damage in 7 days. It can roughly detect the damage depth with a micro-
destructive degree.

To investigate the effect of compressive strength development at early ages on the frost
resistance of concrete, laboratory and outdoor exposure tests were conducted. Air-entrained
concrete with a compressive strength of 5.0 MPa can withstand several freeze-thaw cycles and
effectively prevent early age frost damage. Concrete that has finished its final setting can
effectively resist early age frost damage in Air-entrained and Non-air-entrained conditions.

To develop an effective prevention method for early age frost damage using additive for
setting time adjustment, setting time test and compressive strength test are performed.
Adding 4 and 6 kg/m?® of ACF additive effectively prevents early age frost damage, which can
apply for cold weather concreting due to the outstanding prevention effectiveness of early age

frost damage.
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