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Abstract
Keywords: fire protection design, fire rescue, underground building space

I. Research Background

Taiwan's land is narrow and thick. With the development of the economy, the
architectural style of buildings has also changed dramatically. In order to increase
the available space, the underground underground parking lots, underground streets,
underground shopping malls and other complex underground buildings are getting
bigger and bigger, deep. Large-scale (large area or vertical depth is too deep)
underground building space, is a high-risk disaster site, often due to excessive
smoke, fire source search is difficult, personnel evacuation difficulties and other
factors, causing significant losses.

At present, firefighters perform large-scale building space fire rescue missions
for underground building space or diversified purposes. The firefighters may be lost
in space due to smoke, high temperature (heat) and internal compartment factors,
causing casualties to occur. Improve the effectiveness of firefighters' disaster relief
and reduce their own casualty rate. In addition to strengthening the effectiveness of
disaster relief equipment and disaster safety training, the study will provide a safe
and reliable study on the application of the hardware facilities and firefighting and
disaster relief of the building itself and the strengthening of the disaster relief
strategy. The disaster relief environment will improve the efficiency of disaster
relief and ensure the safety of disaster relief.

I1. Methodology

The method adopted in this study

1. Literature research method: collect relevant information such as the forward
command post or firefighting disaster relief base of domestic and foreign
underground construction space, the specifications of the necessary equipment
for fire rescue, or research literature, etc., to provide as the national underground
building space forward command post or fire rescue base, fire protection The
reference for the necessary equipment setting specifications or regulations
revision for rescue.

2. Case analysis method: Analyze the fire rescue situation and problems related to
underground or large building space fire cases at home and abroad, and compare
the case rescue situation with the current rescue strategy.

3. Research method: Targeting the northern, central and southern parts of the
country, each of the counties and cities has a single building with a large
underground building space. Through on-site survey to understand the internal
command post or fire rescue base, the necessary equipment for fire rescue, and
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the actual situation inside the building, as a discussion of the forward command
post or fire rescue base, necessary equipment setup for fire rescue and fire rescue
strategy Or the basis for the integration of program practices.

4. Expert interview method: Visiting domestic professionals with large-scale
building space building fire rescue experience (such as: middle and high-level
fire commanders of county and city fire stations) to conduct interviews, discuss
and propose relevant suggestions for the main topics of this study. As an
important reference for the subject of this research.

5. Computer analysis method: Use the computer software Anylogic to simulate the
path and time required for the firefighters to carry out fire rescue, and the path
and time required for firefighters to enter the disaster relief assembly.

I11. Key Findings

Through the comprehensive analysis and collation, the following findings were

obtained.

1. Through literature review, it can be seen that the fire hazard characteristics of
underground building space can be divided into thick smoke dense, difficult to
rescue, difficult to evacuate, high amount of combustibles, high temperature
burning, smoke spread, rapid extension, structural closure, communication
difficulties, development diversification, etc. Among them, the factors of dense
smoke occupy the first place. It is obvious that this factor is the primary cause of
the difficulty in rescue of firefighters and the difficulty of evacuating internal
personnel. It also highlights the importance of smoke exhaustion during fire
rescue.

2. From the analysis of relevant major fire cases, it can be found that underground
building space disasters take a long time and are not easy. Firefighters must go
deep into the scene to conduct life search and rescue and fire fighting activities.
It is limited by the time limit of air bottle use and the difficulty of confirming the
fire point. Increase the risk of firefighters.

3. From the literature and on-the-spot investigations, it is known that the disaster
prevention center or the central management office has many functions in the
structure, facilities and equipment, and it should be feasible as a fire rescue base.
When planning a fire rescue base, you can use the disaster prevention center or
the central management office as a fire rescue base, or use the specifications of
the disaster prevention center or the central management office as a reference for
planning fire rescue sites.

4. From the literature and on-the-spot investigations, it is known that the emergency
lift room or special safety ladder space has the feasibility of being used as a
forward command post. When planning the forward command post, the

X1



e

emergency lift room and the special safety ladder room can be designated as the
forward command post, or the specification of the emergency lift room or the
special safety ladder can be used as a reference for the planning forward
command post.

5. The firefighters have low reliability and trust in the connection of the necessary
equipment for fire rescue. Therefore, it is necessary to establish, train, regularly
inspect and maintain the standard operation procedures of the connected water
supply pipes.

6. Large-scale underground building space disaster relief, its communication is the
primary focus. If the station has set up radio communication auxiliary equipment,
firefighters should regularly test and maintain its own transmission efficiency; if
the place is not set, the drill should be used in the radio. Relay relay transmission
to ensure that the communication during disaster relief is undoubted, and it is
recommended that the unsupervised person set up improvement, and the quality
of firefighting and disaster relief communication will be improved to facilitate
disaster relief activities.

7. Regarding the location, structure and equipment of the underground building
space at the firefighting and disaster relief base or the forward command post, it
is recommended that the relevant competent authorities cooperate with each
other in the future to allocate and clarify the building and fire protection
regulations, and promote the implementation and promotion of the regulations.

IV. Suggestions

1. Fire protection and disaster relief bases and forward command posts and fire
tactics use integrated education promotion.

2. Amend the "Standard for Installation of Fire Safety Equipments Based on Use
and Occupancy " to stipulate the requirements for the installation of smoke
evacuation equipment in underground buildings.

3. Amend the provisions of the "Construction Technical Rules Design and
Construction™ relating to the installation of emergency lifts and machines in
underground buildings.

4. Assist in the installation of firefighting and relief sites and the space of the
forward command post in the existing underground building space.

5. Assist in the improvement of radio communication aids in existing underground
building spaces.

6. Strengthen the public safety and fire safety inspection of underground building
space.
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