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ABSTRACT

ABSTRACT

Keywords: Self-Compacting Concrete, Concrete Filled Box Column, Fire

Resistance

In recent years, it is common to adopt steel reinforced concrete in Taiwan
high-rising buildings. In process of engineering, to see the box column filled
with Self-Compacting Concrete (SCC) is really general. But it is worth for
academia studying in depth that SCC is subjected to fire, whether it remains
security or accords with performance-based design code of reinforced concrete
buildings. This study is to investigate the bearing capacity of fire damaged
concrete filled box column (CFBC) and to offer the reference of CFBC fire

resistance to domestic code edits.

In the study, the full-scale concrete filled box column is fabricated and
poured with SCC. The fireproofing also covers its surface. After the box
column is applied axial compressive with fixed axial load ratio, the fire
damage experiment has been performed immediately. The test is stopped when
the average temperature of the steel up to 400°C,600°C and 800°C. The box
column would be reloaded until it was cooled to nature temperature. So that,

the residual bearing capacity of fire damaged CFBC could be found out.

In fire damage experiment, when the average temperature of steel in
CFBC achieve respectively 400°C and 600°C, the column is still in expansion
phase. The mainly reason is caused by the thermal expansion of steel.
However, as the average temperature reaches 800°C, the steel softening caused
the elastic modulus to drop significantly and led the column to present in a
compressed state. The result of residual bearing capacity test shows that the
compressive force of column under the 400°Cfire damaged is larger than
estimated nominal compressive force. It says that the column has not or a little
been damaged by the fire. The same result also shows on the test with 600°C
which is about 96% of the result with 400°C. The compressive force of

column under the 800°C fire damaged is substantial decrease, and the residual

iX
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bearing force is about 80% of the result with 400°C . Apparently, the CFBC has
been affected by fire damaged in 800°C, and showed the brittle nature. All of

the failure of the specimen is due to the localized buckling in steel.

This project comes to the immediate and long-term strategies.
For immediate strategies:

The diffident cooling ways in the fire damaged CFBC caused different
residual stress in steel and concrete. Therefore, the variability of cooling way

should be considered in the study in the future.
For long-term strategies:

Most of the actual scene of the fire are forced cooling; therefore, it suggests
that Architecture and Building Research Institute can add cooling equipment

in fire test equipment to meet the needs of future research.
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1. 1SO 834
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ST A R R(C)t RS EEE(MN E%L E PN AR A
10°C~30°C » 7= 45T ¥ 38 [ %+ 50°C ; it WS £ E B > ¥ & 8 £ fhi A%
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538°C 30 4 4 /fit¥| 843°C- 1 /| P& fid ¥ 927°C > 2 - P+ it ¥] 1010°C -
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UL 263 Hérz %= gixi2 5 5 ~48/p2 7] 538°C > 10 ~ 48 /f i 1|
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T:vZ2EH38AE (C)

IS LTS BRI E R M T

fy=fy T <500°C
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