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ABSTRACT

ABSTRACT

Keywords: precast concrete, steam curing, beam, compressive strength,

flexural strength

1. Purpose of Research

In the 11th National Science and Technology Conference held in 1991,
“promoting the prefabrication of building components to reduce carbon
emissions, shorten the construction period, and improve the quality of the
working environment” was listed as an important topic for discussion. Previous
studies have recognized that there are advantages and necessity to make
concrete components in architecture, mainly components made by the factory,
the quality is easy to grasp, the production speed is fast, and it can avoid
the possibility of pouring concrete on the construction site. Many
shortcomings; 1in particular, the precast concrete factory can use
comprehensive maintenance measures to ensure that the strength of the concrete
made by reducing the amount of cement can meet the demand, and effectively
achieve the goal of energy saving and carbon reduction. In order to shorten
the time required for the production and production of precast concrete, the
current practice will cure the precast concrete by means of high-temperature
steam curing. The subject of this research is to explore the influence of the
curing method on the flexural strength of the precast concrete and its beam

members.

2. Methodology and Process

This study plans two kinds of concrete 28-day design compressive strength
(280kgf/cm’, 420kgf/cm’), three kinds of furnace stone powder to replace cement
amount (0%, 30%, 60%), and five curing methods (normal temperature curing and

preset 1.5 Hour, 3 hours, 50°C, 70°C steam curing for 6 hours) and other test

Xl
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variables for compressive strength test, and then select the design strength
420kgf/cm’ from the concrete compressive strength test results, and the furnace
stone powder replaces 30% of the cement content of the concrete. Observe the
deflection behavior of the beam specimen after curing at room temperature and
pre-positioning at 50°C for 3 hours, and conduct the concrete compressive
strength, permeability and length change tests to compare the effects of room
temperature curing and steam curing on concrete durability and The influence

of volume stability.

3. Important Findings

The compressive strength test results show that the compressive strength
of concrete after steam curing decreases with the increase of furnace stone
replacement amount and increases with age. Before 28 days of age, the strength
of normal temperature curing is greater than that of steam curing. After 28
days of age, the strength of steam-cured concrete containing furnace stone
powder still has significant growth. It can be seen from the results of the
permeability test that, regardless of normal temperature curing or steam
curing, the permeability of 30% furnace stone powder concrete is lower and
the durability is better. The length shrinkage of steam-cured concrete at early
age 1s less than that of normal temperature curing, and the length shrinkage
of b6-day age is greater than that of normal temperature curing, and its volume
stability 1s poor. The two curing methods have similar yield or ultimate load
at 28 days of age. At 56 days and 91 days, the yield and ultimate load of beam
specimens cured at room temperature are higher than those of steam curing,

but the difference is not significant.

Xl
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4. Major Recommedations
Immediate implementation:
Sponsor Agency: Architecture and Building Research Institute, Ministry of the
Interior
Co-sponsor Agency: Architecture and Building Research Institute, Ministry of
the Interior

This study uses the preset time and steam curing temperature as
experimental variables to discuss. The steam curing time is fixed at 6 hours
according to the cost and related literature recommendations. However, as the
type and amount of Pozzolanic materials used in concrete increase gradually,
1t is necessary to focus on the steam curing time. Discussing and finding out
a steam curing method that can be used with concrete with different dosages
of Pozzolanic materials will help to improve the technology and application

of concrete.

Long-term implementation:
Sponsor Agency: Architecture and Building Research Institute, Ministry of the
Interior
Co-sponsor Agency: Architecture and Building Research Institute, Ministry of
the Interior

This study mainly discusses the effect of steam curing on the engineering
properties of concrete and the flexural strength of beam specimens. The test
results of 56 days and 91 days show that the engineering properties and flexural
strength of beam specimens of the two cured concretes are similar, while the
steam curing is slightly worse. In the case of room temperature curing, the
engineering properties of concrete containing furnace stone powder after steam
curing have a tendency to gradually improve with the increase of age. If it

1s possible to conduct a study at a later age, such as six months or one year,

Xl
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to understand the Pozzolanic reaction at late age. The research results have

important reference value for the design and application of the concrete.
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