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ABSTRACT

Keywords : Reinforced Concrete Frame, Steel Frame, Post-Fire,

Shaking table test, Seismic-Resistant Performance

Fires and earthquakes have been the leading causes of damage and
destruction to urban buildings (including reinforced concrete and steel
buildings). In recent years, ABRI has focused on the fire experiments of
members and structures of reinforced concrete (RC) and steel buildings. The
fire experiments and research for the structural and sub assemblages have
been systematically carried out and have achieved fruitful results. However,
there is still a lack of research to discuss the seismic performance evaluation
of buildings affected by fire high-temperatures and damages. After a fire, the
building's material properties are affected by high temperatures, which
reduces the strength of the building members (such as columns and beams)
and reduces the building's seismic resistance. So far, a systematic approach
to evaluate the seismic resistance reductions of post-fire buildings has not
been established in Taiwan to address this critical issue yet. This research's
main objective is to investigate the post-fire seismic performances of
reinforced concrete (RC) and steel structures. The research team uses a
single-bay and single-story RC experimental house as a benchmark to
conduct the shaking table test in NCREE, South Laboratory. Another
single-bay and single-story RC experimental house is first subjected to the
fire at the outdoor field of ABRI in Tainan to simulate the high-temperature
variations that the RC columns may be subjected to in the building fires by

the shaking table test. This study will also build two single-bay and



single-story steel experimental houses for the same experimental purpose.
This study will first carry out the numerical simulations for RC and steel
single-story and single-bay experimental houses with or without fire damage.
Therefore, in order to correctly evaluate the seismic resistance of buildings
after fire damage and to provide correct information for the future seismic
reinforcement of buildings after fire damage, the experimental study of
structural seismic performance evaluation of buildings after fire damage
should be conducted first to provide the references of fire-resistant and

seismic-resistant design practices for buildings.
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ABSTRACT

Keywords: Inteligent fire-fighting robots, I nternet of Things technology,
indoor positioning, artificial intelligence

The layout and design of the environment will vary according to the characteristics
of the building application, making the disaster relief training for fire and disaster relief
gradually more difficult. In the event of a fire, the complex indoor environment and the
ever-changing fire scene often make fire rescue personnel fall into crisis due to
insufficient information on the scene. The efficiency of evacuation can also reduce the
risk of fire and disaster relief personnel. With the rapid development of firefighting
equipment technology, how to use robots to assist firefighting professionals has become
an emerging issue in the firefighting field.

In recent years, many countries have proposed many fire-fighting and disaster-relief
robots for fires, but there are many types of disaster-relief robots and there is no certain
application criteria. Therefore, when each fire-fighting unit chooses to buy and use
fire-fighting robots, due to insufficient or inappropriate functions, the purchase cost is
wasted. . Therefore, this research is expected to discuss and analyze the latest literature
on fire-fighting and disaster-relief robots in the current market or research field, as a
preliminary study on the core function value-added modules of intelligent fire-fighting
robots, and propose a set of wireless positioning systems that can be applied to indoor
environments. The prototype of the positioning system is to provide the information
transmission of the fire environment and the method of indoor positioning.

It can be used as a reference application to obtain the indoor environment of the fire
and auxiliary research and judgment information during fire rescue and disaster relief, so

as to effectively assist fire professionals in disaster relief and evacuation operations.
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ABSTRACT

Keywords : post-fire, high-strength steel, high-strength bolt, residual mechanical
properties.

With good plasticity and weldability, SM570M series steel of high-strength steel
widely used in practice has yield strength of 420~540 MPa and tensile strength of
570~720 MPa, resulting in a vyield ratio of lower than 0.85. Bolted connections
commonly used in steel members have lower requirement of construction technique and
stable quality. The higher pre-tension exerted from the high-strength bolt results in a
higher connection strength. The steel plates of steel structures after fire will change their
residual mechanical properties due to the effects of high temperature and cooling method,
which further affect the strength of steel structures. The research of the residual
mechanical properties of the high-strength steel and bolt commonly used in practice is
lack; therefore, a series of the tests was conducted to investigate the residual mechanical

properties of the high-strength steel and bolt.

This research was conducted experimentally. High-strength steel coupons and bolts
were heated to temperatures varying from 200°C to 1000°C in the increments of 100°C
and then cooled in air or in water. Further, Leeb hardness test, tension test and Charpy
impact test were carried out for high-strength steel coupons and tension test was
performed for high-strength bolt. Finally, the reduction factors, relative to room
temperature, of the residual mechanical properties of the high-strength steel and bolt
were established. The results showed that the residual mechanical properties of SM570M
series high-strength steel heated under 600°C were not changed significantly due to the
temperature and cooling method. When the steel coupons were heated above 800°C,
temperature and cooling method would make a significant influence on the residual
mechanical properties. The yield and tensile strengths of the F10T series high-strength
bolts heated under 500°C were not changed significantly due to the temperature and
cooling method. When these bolts heated between 500°C and 700°C, their yield and
tensile strengths dropped significantly regardless of the cooling method. When these
bolts heated above 700°C, temperature and cooling method would make a significant

influence on yield and tensile strengths.
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