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INTRODUCTION

Recent studies in Japan regarding evacuation safety and fire risk assessment are
encouraged in developing performance-based design method and performance assessment
method, in common with the other fields of the fire safety engineering. Researchers and
engineers are now preparing tools and methods that will be applicable to fire safety design
based on the performance-based code, because the performance-based code for the building
regulation will be enforced in June, 2000 in Japan. In this paper, the studies and papers
regarding evacuation safety and fire risk assessment in Japan mainly from 1997 to 1999 are
reviewed, and the future issues are discussed.

EVACUATION SAFETY

In the studies for evacuation safety assessment, there was a performance assessment
method for egress routes [1, 2]. In this study, they turned their attention to assess legibility
that means how evacuees can easily find or understand egress routes. The legibility is
considered one of important performance required for egress route design in performance-
based code. In this method, they assess the legibility using an expected travel distance to
safety zone, for example a fire escape staircase, as an index. And, the studies have been
conducted to assess the safety level of egress route in consideration of the reliability of fire
protection systems that are required for egress routes [3, 4].

There is another kind of risk assessment method for evacuation [5, 6]. In these
studies, an expected number of evacuees remaining in a space at the critical egress time is
treated as an index, while the dispersion of evacuation starting time, number of evacuees, and
difference of fire conditions are considered as parameters. The new simplified calculation
method for evacuation behavior is proposed [7] to aim at practical use as an assessment tool
for evacuation safety design based on the performance-based code.

Regarding fire safety design method, there are studies to aim at realizing an effective
evacuation planning, especially for egress route design, based on psychological characteristics
of evacuees, such as inclination of choosing a wider or lighter passage in evacuation [8~11].

There are some guidelines and provisions for the evacuation safety design that are
described in the prescriptive building code in Japan. In the study for the evacuation safety
code, alternative concepts of the prescriptive codes are represented from the viewpoint of
making the performance-based code [12, 13]. There are other papers that introduced the fire
safety engineering tools for evacuation applicable to the design based on the performance-
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based code [14, 15].

Studies to investigate the evacuation behavior at real fires were presented [16~19].
And, we also had the studies to understand psychological characteristics of the evacuees by
observing a change of heart rate or using a virtual reality simulator [20, 21].

The study on the evacuation behavior of the elderly and handicapped-persons is
necessary [22~26]. In this regard, simulating evacuation behavior in a hospital or a facility
for the elderly were presented [27~29]. In these simulation models, it is very important how
to model the assistance action to disabled occupants by staff.

FIRE RISK AND FIRE RISK ASSESSMENT

Fire safety regulation has been changed several times depending on the social
requirement, especially after the occurrence of serious or remarkable fires. The amendment
of the fire safety regulation on fire protection measures was investigated to study its effect on
fire risk [30].

The Tokyo Fire Department collects the data of fire protection systems based on an
annual inspection to buildings. Using this data, the reliability of fire protection systems is
discussed [31, 32]. In these papers, it was reported that the reliability of fire protection
systems is decreasing along with the secular change. Also, the Tokyo Fire Department
intends to develop the fire risk assessment method in consideration of the reliability of both
fire prevention actions performed by security staff and fire protection systems. In relation
with this project, several studies [33~36] were conducted.

On the other hand, the cost-effectiveness of fire protection systems is discussed from
the viewpoint of evacuation safety [37, 38]. Regarding fire risk, the study to describe the
relationship between fire risk and cost of fire protection systems [39], and the risk transfer for
the external hazards and the internal hazards from the viewpoint of the property/casualty
insurance [40] are conducted. And also, the issues of fire safety task from the viewpoint of
risk management of buildings are discussed[41]. In Japan, there have not been so many
studies regarding analysis on the relationship between fire risk and cost, or the fire risk
management, but there is increasing necessity to discuss about this issue in the future.
Furthermore, the study to discuss the mitigation of fire and fire deaths based on the recent
statistical data of residential fires is reported [42].

CONCULUSIONS AND FUTURE ISSUES

In the background of movement toward the performance-based building codes in
Japan, there are a number of studies on fire risk assessment and performance-based design
methods in recent years. However, it has been recognized that there is not enough data
available to estimate fire risk and fire safety performance of fire protection measures. In
relation to this situation, it is important to discuss about the treatment of the evacuation
starting time in the evacuation safety assessment method. And, in fire risk assessment
method, it is also recognized that the discussion of treatment of both fire incident rate and
performance of public fire departments is important.

On the other hand, as a new movement to be worth attention from the viewpoint of
performance-based design and regulation, the Fire and Disaster Management Agency
(FDMA) started the 3-year project for developing synthetic fire safety design method in 1999.
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Along with the recent current of deregulation of technological standards in the Fire Codes in
Japan (Fire Service Law etc.) such as standards for installation of fire protection equipment
and the possible movement toward performance-based fire codes in the future. This project
aims to develop evaluation methods of performance of fire protection systems such as
sprinklers, fire alarm systems, and smoke exhaust systems together with a guideline for
performance-based design method and the database of engineering tools and knowledge.

In the current studies regarding fire risk assessment method, most of them aim at
proposing a kind of framework of fire risk assessment, because of lack of available data.
Therefore, 1t is necessary to collect more data that is useful to fire risk assessment, and also to
grope for the method to put the current data to practical use.
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