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Abstract:

This project was commissioned by Ove Arup & Partners. The main goal was to
develop an evaluation system similar to NFPA 101A for Australian healthcare facilities.
This goal was accomplished by adapting NFPA 101A to the Australian situation, adding
new parameters, using meetings to solidify values, testing values, creating a computer
tool, and writing training documents. Arup will continue to develop and trial the
evaluation through its work with healthcare facilities both local to Melbourne and
nationally, throughout Australia.

Note: This report is to be used for student evaluation at WPI and by Ove Arup &
Partners for internal use only.
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Executive Summary

Australia had no way to quickly survey a healthcare facility for its level of life
safety in the event of a fire. An evaluation system for the healthcare facilities was
needed. In the United States, the National Fire Protection Association (NFPA) has
published an evaluation procedure for healthcare facilities as part of NFPA 101A. This
project was the result of Ove Arup & Partners sponsoring a project that called for part of
the National Fire Protection Association’s standard 101 A to be adapted to the Australian
environment. The primary goal of the project was adapting the evaluation into a system
usable in Australia. Secondly, a computer tool and two training documents were created
for the use by Arup’s fire engineering employees.

NFPA 101A is a process in which a facility is evaluated for the safety provided to
its occupants. The process is undertaken in four different worksheets. The first one is the
“Occupancy Risk Parameters” which evaluates the level of risk the occupants are at. The
second worksheet is called the “Safety Risk Parameters”. This worksheet is used to
determine the safety elements of a facility. Through charts and equations, the result is
calculated on the last two worksheets. The re;ult is four numbers in different categories
of safety.

The project was undertaken in three main steps. First, the healthcare facility
section of NFPA 101A was adapted by correlating it to the Building Codes of Australia.
Secondly, new parameters and values were added to the evaluation process to provide a
more comprehensive evaluation. This was completed through meetings with Arup fire
engineers. Thirdly, a testing of the new evaluation process was completed by comparing

the results of the new evaluation with already finished NFPA 101 A evaluations. The



healthcare facilities used in the testing phase were located in Victoria, Australia and
reflect a variety of typical situations. Finally, a computer tool and training documents
were created to make the evaluation easier to perform. During these steps the input of
Arup fire engineers from the Melbourne office was invaluable and helped form the
evaluation through their opinions.

The Healthcare Evaluation System for Australia (HESA) is included, along with
the training documents, in this report. HESA is the evaluation system that was developed
through the project. Recommendations for the use and further development of the

evaluation system and the accomplishments of the project are as follows.

Recommendation 1: Consider New Risk Parameters

Although new parameters were added to the evaluation, there is still room to
make the evaluation process more comprehensive. Areas such as patient medication
levels, mental awareness levels, and reaction levels are prime candidates to be added into
the evaluation. Part of many healthcare facilities are psychiatric wards, these areas would

especially benefit from the new parameters.

Recommendation 2: Conduct Further Value Analysis

NFPA 101A had its values determined by computer programs and a panel of
experienced fire engineers. The computer program allowed for a very thorough analysis
of the evaluation to be done, and problems with unsafe buildings passing the evaluation
were virtually eliminated. An analysis similar to the type completed on NFPA 101A has

not yet been done on the new evaluation system. The changing and adding of parameters

10



has made an analysis of the new evaluation system necessary. The type of analysis
similar to the one used on NFPA 101A will assure that the new evaluation systems is

accurate.

Recommendation 3: Restrict Use to Supplement Comprehensive Analysis

The new evaluation is in no way a polished document. The members of the
project group were not fire protection engineers, and the opinions represented by the
evaluation are those of the fire engineers from Arup’s Melbourne office. The evaluation
is only designed to give a rough estimate of the level of life safety of a building. The
evaluation should be used in conjunction with more comprehensive and technical

methods of fire engineering.

Accomplishments

The project accomplished all that was expected and more. Primarily an
evaluation system was created that can be used for determining the life safety of a
building in Australia. This project provided Australia with an evaluation system that can
be used to quickly and easily determine which buildings pose a great risk to safety of the
occupants. The addition of four priority levels to the evaluation system results in a better
understanding of risk associated with a particular facility or zone.

The new evaluation system is a more comprehensive evaluation than NFPA
101A. The addition of parameters allows the evaluation system to accurately reflect the

status of the building. A more comprehensive will better identify the buildings which do
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not meet standards for life safety. This better level of identification has been shown true
for facilities that are referenced in the report.

A computer tool, and training documents have been created to provide the users
with the tools necessary to use the evaluation quickly and effectively. The computer tool
will reduce the amount of time that it takes to complete and display the results of the
evaluation system. The training documents will assist the users of the evaluation system

from becoming confused about the process.

Final Comments

The project group believes that with further development the new evaluation can
be of use to Ove Arup & Partners and to Australia. However, until the further
development has been completed, the project group strongly recommends caution be used
in applying the evaluation, and use it only after reading the training documents included.
The use of this evaluation should also be restricted to Arup staff until such a decision is

made by Arup to allow the new evaluation system to be made public.



1.0 Introduction

In the United States, every 15 seconds firemen respond to a fire related call. In our
modern society we have developed fire codes, standards and regulations that help protect
the populace against the effects of fire. These codes are designed to provide a minimum
acceptable level of safety for the occupants of buildings and structures. A non-profit
organization called the National Fire Protection Association (NFPA) is one of the
developers of such codes, standards and regulations. The codes and standards that this
project addresses are NFPA standards 101, 101 A and the Building Code of Australia.

The NFPA standard number 101 is also known as the Life Safety Code. This
standard focuses on life safety in buildings. It divides buildings into functional categories
and then provides a reference as to how a building must be constructed. It provides
standards for many types of buildings. Each of these types has a different set of rules
with which it must comply (LSC, 1997). NFPA 101 treats healthcare facilities very
differently from other buildings. Healthcare facilities have a large number of people who
are immobile due to an injury or the treatment they are currently undergoing. The
immobility of patients forces special considerations. As a result, standards for healthcare
facilities deal less with the means of exit than with the means of containing and
extinguishing the fire (LSC, 1997).

NFPA 101A, known as the Alternative to Life Safety Code, presents a process for
an evaluation of buildings to determine if a building meets the criteria outlined in the
NFPA 101. It was developed to provide a quick way of finding out if a building is
designed properly in accordance with NFPA 101. By equations, numbers, and charts of

the building’s level of fire safety can be analyzed. Because NFPA 101 A uses numerical
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methods, the engineer responsible for the work on the building can easily find the parts of
the building which are deficient. This method can be a time saving device because of the
way it can easily pinpoint breaches in the code (ALSC, 1998).

Arup, the project sponsor, has proposed that the project group create an evaluation
system similar to the NFPA 101 A which can be used for building design in Australia.
There is a need for it since an equivalent evaluation does not yet exist for Australia. If
the project can be successfully completed, it will allow Arup and others to do more
efficient fire safety engineering design for healthcare facilities. Ideally, such an
evaluation process should be simple enough that technicians, instead of professional
engineers, could complete the worksheet. This would allow a more efficient use of
company resources, as well as provide a mechanism for quickly finding specific
deficiencies in a building.

After the evaluation of a building is completed, an engineer should be able to
measure the equivalency of the building to the Building Code of Australia (BCA). Upon
seeing this result, the engineer should be able to create a feasible solution to the problem
with the use of minimal resources. This will streamline the construction and renovations
of buildings.

The first part of this report details the most pertinent background information on
the topic. Included in the background information are topics such as: NFPA 101, NFPA
101A, the Building Code of Australia (BCA), the Capital Development Guidelines by the
DHS, risk assessment, other evaluation techniques, and some information gathered
through interviewing experts in the field. Next, the methodology shows the process by

which this project was completed. This involves researching pertinent material,



interviewing appropriate people, referencing evaluations created for other countries,
holding meetings, developing the new evaluation, developing training documents and
evaluating the results of the new evaluation. The data and analysis section, chapter 4,
follows the methodology and focuses on the results from the various stages of the project.
An in depth look at the data collected and discussions of the reasons certain decisions
were made is presented. Finally, recommendations and conclusions of the project are
discussed in detail in chapter 5. The new evaluation, which has been developed during
this project, was named Healthcare Evaluation System for Australia (HESA) and is
included as Appendix D along with the training documents.

This project is being undertaken for partial completion of the graduation
requirements for Worcester Polytechnic Institute. This report is the Interactive
Qualifying Project. This project is intended to allow the project group to apply studies in

technology to a social setting in a different society.
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2.0 Background Information

The purpose of the background information chapter is to provide information to
develop a better understanding of the concepts relating to the project. This section will
describe the basic codes and standards, evaluations systems and opinions on how to
create an evaluation system.

The main codes and standards that the project focused on are those written by the
National Fire Protection Association (NFPA) and the Australian Building Codes Board
(ABCB). The National Fire Protection Association (NFPA) is a nonprofit organization
that is in charge of developing codes, standards, and evaluation techniques; it also
researches areas related to fire protection and prevention. The Building Codes of
Australia (BCA) is a government set of codes that are required for the design all
buildings in Australia.

These sources contain most of the information needed to understand the
concepts for evaluating healthcare facilities. Interviews were also conducted to
determine the purpose behind the creation of the evaluation. The interviews offered ideas

on the initial steps of analyzing the quality of the existing evaluations.

2.1 Delphi Process
It is important to know the manner in which NFPA 101A was developed in order
to have better understanding of the concepts involved in the creation of an evaluation.

The fire safety evaluation, NFPA 101A was established and revised by a system called

the Delphi Process (Nelson, April 99).
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The Delphi Process is a method that involves large numbers of people to generate
policies and find answers to topics. The larger a group the process involves, the more
complete the answer or policy will be. However, problems with the collection and
processing of the data increase as the group size increases. Issues such as transportation,
communication, background, and strong opinions are amplified. The Delphi Process
addresses these problems by keep opinions anonymous and making travel optional. The
concepts of the process are simple, but have to be implemented carefully to insure that
the method is done correctly.

At the basis of the process is a control group. This group is responsible for
creating questions, compiling responses, and creating a sample group, and insuring the
sample groups continue participation in the project. They look for people who are experts
in the field, or deal daily with the subject and areas related to it. The control group then
writes a survey, or a type of document that allows these experts to respond. The control
group receives these responses. The responses are compiled and analyzed. More
documentation is created with the previous responses taken into consideration. This new
documentation is sent out and the responses are compiled and analyzed. The process
continues until the control group feels that they have completed the study or that a
general consensus is achieved within the sample group. (Linstone, 1975)

The process can be greatly enhanced with the aid of computers. The response
times and the automatic processing of information can greatly increase the speed of the
study that is being conducted. The process also becomes more impersonal which can

reduce the conflict inherently imbedded in highly controversial subjects. The strength of
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the process is its ability to involve a large study group, a reduction of emotional answers,

and the flow of a great amount of information. (Linstone, 1975)

2.1.2 NFPA’S use of the Delphi

There are now hundreds of fire standards published by the NFPA. The standards
are referenced all over the world. They are recognized because of the credibility that the
method of their creation provides. Committees and modified Delphi processes are used
in the development of their codes and standards. Because of this, many prominent names
and leaders in the fire industry are involved in this work.

Technical committees provide an initial report of a code or standard for purpose
of being reviewed by the NFPA and other interested parties including fire protection
engineers. The technical committee will also publish a report to get feedback and more
information. Anyone is allowed to submit information, corrections, or additions in
relation to the report, but must do so within 24 months. The submitted information and
proposals are brought forth in the Report of Proposals (ROP). This report must be
approved by two thirds of the NFPA committee or it goes back to technical committee.
The ROP is then published again for comments and proposals. After the technical
committee revises the ROP and gets a two-thirds vote, it submits the Report of
Comments (ROC). The ROC is a published report of the opinions and comments made
by outside sources on the standards. These two reports are discussed and then voted on
by the members of NFPA. Then complaints are then again submitted (Grant: pg. 2).

After the NFPA recognizes the new standard, code, or revision, local governments

often use the document for reference and inclusion in local standards and ordinances.



2.2 NFPA 101 — Life Safety Code

The purpose of the Life Safety Code (LSC) is to provide minimum requirements for
an occupant’s safety in case of a fire. It addresses necessary features like construction
type, means of egress and occupancy risk to insure overall safety. This code is the basic
reference for many types of facilities and concerns almost every aspect of a building.

As previously stated, the objective of this code is to provide occupants a certain level
of safety that is appropriate for a particular type of building. This level of safety should
be accomplished by taking the following criteria into consideration:

e Prevention of ignition of fire.

e Detection of fire.

e Control of fire development.

¢ Confinement of the effects of fire.

e Extinguishing of fire.

e Provision of refuge and/or evacuation facilities.

e Staff reaction.

e Provision of fire safety information to occupants ( LSC, 1997)

This code may be applied to both new and existing buildings. Some physical
limitations in existing buildings require tremendous effort and expense with little affect
on life safety. According to NFPA 101, during a renovation, the level of life safety in
existing buildings should not be less than what is required for the original design of the
building. All changes and alterations have to be made without compromising the Life

Safety Code.
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2.2.1 Requirements of NFPA 101 for all Buildings
According to NFPA 101 any building that follows their guidelines has to comply
with the following requirements:

e Every building must have exits and other safety requirements, such as sprinkler
systems and smoke barriers, provided in case of fire or other emergencies.
Sometimes, it may not be practical to exit the building. In this case, buildings must
be equipped with a refuge area that provides occupants with safety from the smoke
and fire.

e Every building must be constructed, equipped and maintained to ensure life safety to
occupants at all times.

e Buildings must also have exits and other safety measurements in proportion to the
number of people in the facility.

e Exits in buildings must be located and maintained with paths free for egress from all
parts of building while it is occupied. Exits cannot have any lock or fastening device
that would prevent egress from the building. They should also be accessible for
disabled for occupants. In the case that the occupants must be restrained, the doors
must have an automatic unlocking system, or the staff must be able to effect the
release.

e Exits must be clearly marked and visible for occupants. Occupants must be able to
recognize the exits and use them in case of an emergency. Doorways or pathways
that can be confused with exits must be clearly marked to avoid confusion.

e The lighting design must include exit signs where applicable.

20



Buildings of certain size that cannot warn occupants visually of fire must be equipped
with audible fire alarms to warn occupants of fire.

Buildings should have at least two means of egress, in case one of them is not
accessible due to the fire.

Vertical exits and openings must be protected with a certain level of safety to prevent
the spread of flames and smoke to other parts of the building.

This code will not necessarily provide a building suitable for handicapped people;

other methods have to be taken into account. (LSC, 1997)

2.2.2 Mean of Egress Requirements

Means of egress are defined for all buildings in chapter 5 of the LSC. Engineers

use chapter 5 of the LSC as a base and supplement the chapter with standards that pertain

to the type of building being designed. For example, a fire engineer would make the

building comply with everything in chapter 5 and compliment it with chapter 12 if he/she

is working on a new healthcare facility. Following are the basic requirements of egress

as defined by chapter 5 of NFPA 101.

All aisles, exits corridors and passageways must meet requirements specified by
Chapter 5 in the Life Safety Code.

In planning exits, an allowance must be made for occupants to be transferred to
another section or floor that is separated by a smoke or fire barrier. In case the

occupants are bound to their beds, they need to be transferred in their beds.
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e Locks cannot be put on patients’ sleeping rooms. In the case that patients need to be
locked up for security reasons, staff must always carry keys. The locks on the doors
may also be equipped with automatic releasing devices.

e Doors that are not a means of egress can be locked

e Doors that can be locked can only have one lock and staff must be able to open them
in case they are needed in an emergency.

e Doors in exit passageways, stairs, horizontal exits, smoke and fire barriers must be
closed to block the travel of smoke and gases. Doors that act as a means of egress
(like horizontal exits and smoke barriers) can be held open by hold open devices
provided they release upon the activation of a fire alarm.

e Automatic devices used to close stairway doors must close all stairway doors upon an

alarm. (LSC, 1997)

2.2.2.1 Horizontal Exits Must Meet the Following Requirements
Part of every egress system includes horizontal exits. This section details the

requirements of horizontal exits. Horizontal motion is a key point in life safety in

healthcare facilities and needs to be address when designed. This is because there are
many patients with limited mobility and it is difficult to egress by way of stairs.

e The area on each side of horizontal exits associated with patient rooms, treatment
rooms, lounge, or corridors must be 2.79 m*(30 net sq. ft) per occupant of a hospital
or nursing home, or 1.39 m? per occupant of limited care facility.

e For horizontal exits, it is allowable to have a single door that will serve as a one way

exit only. It can be either a swinging or a horizontal sliding door. If a sliding door, it
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should be an automatic one. If not automatic then it should be one leaf only and
should have a mechanism that will keep door to open. The minimum width for doors
is 1.12 m.
A horizontal exit with a corridor of 2.23 m or more must be equipped with two
swinging doors opposite to each other. These doors must also meet requirements set
above.
In case that horizontal exit has a corridor of 1.83 m or more it should also have an
exit with a pair of swinging doors. These doors must have a width of at least 86 cm.
Capacity of all other exits must not be less than 1/3 the amount required for building.
The width of a means of egress must be proportional to the occupancy load.
Means of egress equipped with stairs should provide a space of .76 cm per person.
For those means of egress without stairs, equipped with doors, ramps or horizontal
exits provide a space of .508 cm per person.
All ramps, aisles and corridors that comply with a mean of egress have to be at least
2.44 m in width. Those that are located in areas that are used by the inpatients like
treatment rooms and administrative offices should have a minimum width of 1.12 m.
Those that are located in a limited care facility or a psychiatric care hospital must
have a width of at least 183-cm.
Each floor or section must be equipped with at least one of the following exits:

¢ A door that leads directly out of building.

¢ A flight of stairs.

¢ A smoke proof enclosure.

¢ Aramp.
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¢ An exit passageway.

e Any rooms of more than 92.90 m” in area that has patient sleeping in them must be
equipped with at least two exit access doors separately located from each other. Any
room or any suite of rooms of more than 232.26 m* must also have at least two
accessible exit doors.

e Suite of sleeping patient rooms cannot be greater than 464.51 m?. Other suite rooms
cannot be greater than 929.03 m®.

e Means of egress has to be illuminated according to Chapter 5 section 8 of the Life
Safety Code.

e Allowable travel distance:

¢ Cannot exceed 45.72 m between any room door and an exit.

¢ Cannot exceed 60.96 m between any point in a room and an exit.

¢ Cannot exceed 15.24 m between any point in a sleeping room and an exit
access door.

¢ Cannot exceed 30.48 m between any point in a suite of sleeping rooms and an

exit access door. (LSC, 1997)

2.3 Specific Requirements for Healthcare Facilities

Healthcare occupancies are institutes used for medical purposes, occupied by four
or more individuals with either physical or mental illness. The following fit under the
Healthcare definition: 24-hour facilities: hospitals, nursing homes, and limited care
facilities. The only non 24-hour facility under the healthcare definition is ambulatory

centers (ALSC, 1998).
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Chapter 12 and 13 in the LSC are specific to either new or existing healthcare

facilities. These are the basic concepts in those chapters:

All new and existing healthcare facilities should adapt themselves to the chapters
(12& 13) of the Life Safety Code.

Healthcare facilities that have a security section where doors have to be locked can’t
conform to LSC because it says that all doors must remain unlocked. This requires
special modifications. These modifications include the automatic release of locks
upon activation of a fire alarm, or instructing the staff to release the restraining
devices.

All buildings that are attached to healthcare facilities must conform to the standards
for healthcare facilities.

All facilities that do not provide 24-hour occupancy are not categorized as healthcare
facilities. They should adapt themselves to the requirements that they are classified
under. The exception is in the case of ambulatory healthcare centers.

The Life Safety Code takes into account that certain requirements are needed for
occupants including a staff to help the immobile patients. However, it is not the
purpose of the code to specify the ratio of staff needed for this activity.

All new healthcare facilities must be equipped with a certified automatic sprinkler
system. Existing health care facilities however are not required to follow this
regulation.

Doctor’s offices, treatment areas, and diagnostic facilities that are separated from a
healthcare facility are considered business occupancies and have to adapt themselves

to requirements established by chapter 26 and 27 of the Life Safety Code.
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e The number of occupants that the means of egress is designed for should not be
exceeded. However, it can’t be less than one person for each 120 sq. ft (11.1 sq. m) in
a gross floor area designated for sleeping. It can’t be less than 240 sq. ft (22.3 sq. m)
for gross floor area in inpatient healthcare treatment partitions. Gross floor area can

be measured by the size of a floor plus its exterior walls. (LSC: pg. 413-424)

2.4 Alternative to Life Safety (NFPA 1014)

The NFPA has published a guide called Alternative Approaches to Life Safety
(ALSC, 1998) The Alternative to Life Safety does two things. Primarily, it is a tool to
evaluate the life safety provided by facilities. Secondly it adds to the basic concepts of
the 101. NFPA standard 101A consists of evaluations for five different classifications of
buildings. The large risk and number of occupants of these types of facilities necessitates
the need for this evaluation. (ALSC, 1998)

The evaluation system is both a quantitative and qualitative one. Numbers are put
into the evaluation to ultimately give a result of “yes the facility is safe” or “no it is not
safe”. Some members of the NFPA in a Delphi process chose certain parameters to
evaluate facilities based on what they felt were the most important.  Some people feel
that the evaluation could have been more comprehensive. (Paul Sullivan)

The second part of NFPA 101A, an addition to the concepts of the life safety, is
only a compliment of the LSC. These are mostly calculations of egress. For example the

NFPAT101A provides the width of corridors and average flow or evacuators.
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2.4.1 Parameters

The aspects of the facilities addressed and evaluated by the 101A are referred to
as parameters. The way these parameters are evaluated is discussed in NFPA 101A. Each
value is determined by the analysis of the control group of the Delphi Process and is
weight on their importance to fire safety. A technical committee of the NFPA determines
the thirteen parameters that the evaluation uses.

The evaluation is completed by finishing a point scoring system for specific fire
zones. Fire zones are areas in a facility that are separated by floors, firewalls, or smoke
barriers. Figuring out the specific zone is an extremely important role in the evaluation.
The evaluation’s validity can be sacrificed if the zones are determined incorrectly. Zones
should be evaluated by the following parameters: patient mobility, density, attendant
ratio, different types of construction, finish, protection system special medical equipment,
areas not involving housing or customary access. There is a certain exception to whether
a zone is put into the evaluation, if it is separated by a 2-hour fire resistant construction
(ALSC, 1998).

- The parameters are explained in detail in the 101A, outlined in Appendix B.

Table 2.1 shows a list of criteria for the evaluation.
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Evaluation Parameters

Patient Mobility Dimensions
Patient Density and Patient Factor Openings

Zone Location Hazardous Areas
Floor Factor Smoke Control
Ratio of Patients to Attendants Smoke Barriers
Patient-Attendant Factor Emergency Routes
Patient Average Age Horizontal Exits
Safety Parameters Direct Exists
Construction Manual Fire Alarm
Interior Finish Smoke Alarm
Corridor Partition Sprinklers

Doors

Table 2.1 Parameters Evaluated in the NFPA 101A ( ALSC, 1998)

2.4.2 Evaluation Worksheets

The evaluation of healthcare facilities consists of five worksheets, which are
broken into ten steps.

The first step is to figure out Risk Factor values. This consists of five parameters:
patient mobility, patient density, zone location, ratio of patients to attendants, and average
patient age. Patient mobility is calculated and represented by the letter M. The different
levels of mobility have a different numerical values associated with them. The other
factors that are evaluated in the same way are patient density (D), zone location (L), ratio
of patients to attendants (T), and patient age (A). These are then put into the equation:

occupation risk (F)= M*D*L*T*F. The layout can be seen in the table 2.2.
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Patient Mobility | Mobility Status | Limited Mobility | Not Mobile Not Movable
(M) Risk Factor 1.0 1.6 4.5
Patient Density # of Patients 1-5 6-10 11-30 >30
(D) Risk Factor 1.0 12 15 2.0
Zone location Floor ] 2™or3™ | 4%"to6" > 6" Basement
(L) Risk Factor | 1.1 1.2 1.4 1.6 1.6
Ration of Patients Patients/ (1-2)/1 | (3-5)/1 | 6-10/1 | >10/1 None
to Attendants Attendants
(D) Risk Factor 1.0 1.1 1.2 1.5 4.0
Patient Average Age Age >65>1 <65, >1
(A) Risk Factor 1.0 1.2

Table 2.2 Occupancy Risk Parameter Factors

Next, the safety parameter values are determined. The scores determined for each
one of the 13 parameters are put into the appropriate qualification in the Individual Safety
Evaluation and summed. The qualifications are confinement safety, extinguishment
safety, people movement safety, and general safety. Each summation also has a
mandatory minimum value. The values of the mandatory safety requirements are
subtracted from the individual safety evaluations. If the resulting values are greater then
zero, the safety standards have been met and a yes box can be checked next to that
parameter. If all are yes, the minimum requirements are met and if not then there are
violations (ALSC, 1998). After completing this the Facility Fire Safety Requirements
Worksheet, series of yes or no questions are asked. If the facility complies with the LSC
then the evaluation is complete. (ALSC, 1998).

An evaluation is completed for every representative zone in the healthcare

facility. Depending on the size or functionality of the facility, dozens of zone could be
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present. The process could be somewhat tedious if you have many zones, but proves to

be an effective way to obtain an overall picture of the safety of a building.

2.5 Australian Codes

There are currently two building codes used in Australia today, the Building
Codes of Australia (BCA) and the Department of Human Services’ Fire Risk
Management Strategy. Both of the codes are required by law and are written by
government agencies. The following sections explain what the codes are and what they

entail.

2.5.1 Building Codes of Australia

“ The BCA is a uniform set of technical provisions for the design of and
construction of buildings and other structures” (BCA, 1996). It is written and amended
by the Australian Buildings Codes Board, which is advised by the Building Codes
Committee (BCC), and the building industry. The purpose of the code is to provide an
adequate set of standards that serve the public.

The Australian government requires that all buildings meet the requirements of
the BCA. In some cases, alternative solutions are accepted as opposed to proscriptively
following the requirements of the BCA. Architects and contractors in Australia must
conform to the BCA, which says that its users must comply with the Performance
Requirements. The performance requirements are referred to as “Deemed-to-Satisfy
Provisions”, in which the codes are followed exactly, or “Alternative Solutions” where

the architect or builder provides a solution that is acceptable to the council that reviews
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buildings. This gives the architects options; they can use the BCA for specific
requirements or reference it and make alternative provisions for safety
(BCA 1996).

The BCA 1is broken into nine sections of design parameters and eight sections
regarding the specific differences in the different areas of Australia. The different states
have concessions due to their different laws and adoption of the BCA.

The nine sections are displayed in table 2.3.

A) General Provisions F) Heath and Amenity
B) Structure G) Ancillary Provisions
C) Fire Resistance H) Special Use Buildings
D) Access and Egress I) Maintenance

E) Service and Equipment

Table 2.3 The nine sections of the BCA.
The sections that pertain to the project are those of general provision, structure,

fire resistance, and access and egress. (BCA, 1996)

2.5.1.1 General Provisions

The section entitled “General Provisions”, Section A, deals with the definitions
used in the BCA, classifications of different buildings, materials referenced by the BCA,
and the fire-resistance of building elements. . The sub-section, “Classifications”, is how
the BCA references different types of buildings such as car parks and laboratories. The
“Reference Materials” section provides the technical document number of published
work by Standards Australia, which are referenced by the BCA. Section A is used to
clarify questions instead of being a proscriptive code like the rest of the BCA. The last

subsection in section A is fire-resistance of building materials. This section outlines the
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process to get the Fire Resistance Level (FRL) of different building materials and charts
the actual value. The FRL is the rating the BCA assigns to building elements and is
covered extensively in chapter 4 of this report. Section A of the BCA is included in

Appendix B.

2.5.1.2 Structure

This is a very small section of the BCA but is very important. The objective of
this section is to protect people from structural failure (BCA, 1996). Structural failure is
said to occur when a loaded supporting structure element can no longer sustain the
loading forces. This section contains references to what types of loads structures must be
able to sustain. The section also includes the material properties of building elements.
References are made to the Standards Australia’s proscriptive documents.

The material properties also referred to the in Standards Australia’s requirements.
Standards Australia is a private company that works on research and development to

create a safer environment by providing rules, regulations, standards, and specifications.

2.5.1.3 Fire Resistance

One of the sections of the BCA discusses fire resistance. The objectives of this
section are to protect people from injury in case of a fire in a building, to prevent the fire
from spreading and protect other property from any physical damage (BCA, 1996).

According to the BCA there are three types of construction. There is type A, type

B, and type C buildings. Type A has the most resistance to fires and C has the least.

32



These different types of construction are explained in the methodology as well as in
appendix B.

Under the section of fire resistance there is a sub-section called
Compartmentation and Separation. Compartmentation and separation is the division of
floors into areas which will not allow smoke or fire to spread for a specified amount of
time. The BCA assumes that a zone will be separated by a two-hour rating. A zone is an
area that has been compartmentalized. The section also expands on where smoke proof
doors or firewalls should go and what their specific requirements are. For the purpose of
this project, only those requirements specified for class 9a buildings (healthcare facilities)
are taken into consideration. These requirements are explained in greater detail in our
methodology.

Protection of Openings is another sub-section of fire resistance. According to this
section “openings in building elements required to be fire-resisting include doorways,
windows, infill panels, and fixed or open-able glazed areas that do not have the required
FRL. Also, openings between building elements such as columns, beams, and the like are
deemed to be openings in an external wall.” (BCA, 1996) These openings need to be
protected by one of the solutions given by the BCA in this section. The methods are
specified in the BCA as well as the measurement requirements for each.

The BCA continues into Fire Hazards Properties. In here, the BCA provides the
ratings allowed for the flame-spread index and the smoke-development index of
materials. These ratings vary for different types of buildings; they are given to identify a
certain level of safety depending on the building. It also covers materials used in the

ceiling of fire-isolated exits and fire retardant materials that comply with the code. Fire
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retardant materials are special materials that are used to delay the spread of fire or smoke
in the event of a fire.

The section then covers in greater detail things that had already being touched by
different sub-sections. For example, there is a section just for the requirements for fire
doors, smoke doors, fire windows and shutters that had already being covered by
Protection of Openings. There is also a sub-section that expands more on the different
construction types.

Fire Resistance is an important section of the BCA because it addresses some
factors for the delay of the spread of fire or smoke and the protection of the people in the
building. As has been seen, the FRL specifies the requirements for openings,

construction of building, and other methods for delaying the spread of fire and smoke.

2.5.1.4 Access and Egress

In this section, the main objective is to protect people from injury while
evacuating a building, provide safety to people while accessing a building, and the
services and facilities while in the building (BCA, 1996). This section is divided into
three sub-sections: Provision for Escape, Construction of Exits, Access for People with
Disabilities.

Provision of Escape covers all the necessary requirements that a building needs to
comply with providing the means to evacuate a building. In this part the BCA specifies
the number of exits required, if fire-isolated exits are needed, the distance between exits,

dimension of exits and path travel, the external stairways or ramps, and horizontal exits.



(BCA, 1996) The last one is very important in this project because horizontal exits are
required in class 9a buildings. This is explained in greater detail in the methodology.

Another part of Access and Egress is dealing with the construction of exits. This
section determines the requirements needed by an exit to comply with the BCA. It
touches topics like the materials used in fire-isolated stairways, installation of equipment
in exits and path of travel, the required width of stairways, handrails, requirements of
doorways and swinging doors, and signs on doors (BCA, 1996). A building needs to
comply with all of these requirements in order to meet their objective, that is protection
of people while evacuating building.

The last part of this section relates to access for people with disabilities. This
section is important in this project because of the amount of people with disabilities that
occupy healthcare facilities. In this section, the BCA sets the requirements for accessing
a building and hearing augmentation among others (BCA, 1996). Hearing augmentation
is very important for people who have hearing problems might not be able to listen
clearly to an alarm in case of a fire. This is why the alarm has to comply with the sound
requirements of this section of the BCA.

The access and egress means and procedures are significantly important for any
building, especially for healthcare facilities. It is the role of the healthcare facility to
provide its patients and staff with the necessary number of exits and insure they meet the

requirements specified by the BCA.

2.5.2 Capital Development Guidelines
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The Department of Human Service (DHS) has created a Fire Risk Management
Strategy (FRMS). The objective of this strategy is to weigh the risk of fire in a building
and take the necessary precautions. In order to do this, the DHS has developed the
Capital Development Guidelines, which help consultants and engineers through
necessary steps to complete their evaluation.

The whole purpose of FRMS is to provide a level of safety complying with the
DHS regulations to all occupants including residents, patients, visitors and staff. In
addition, the FRMS develops guidelines to protect assets of a building from being
affected by fire. The FRMS tries to keep the services available to the community and
minimize business interruptions. In order for FRMS fulfill its purpose, a fire audit
together with both a qualitative risk assessment and a quantitative one needs to be done
by an engineer or a consultant.

According to the Capital Development Guidelines, “the purpose of a fire audit is
to characterize the building, contents, fire safety provisions, people and the environment
to the degree necessary, to undertake a fire risk assessment or to satisfy other
supplementary tasks such as compliance audits and the like.” (CDG, 1997) This audit
should be accompanied by a formal report that explains all the details about the audit that
was completed.

When an existing building has been audited the consultant doing the audit should
have copies of all previous fire audits that have been completed. They should also be
supplied with all architectural and building service drawings. In the case that the facility
being audited is new, the consultants doing the audit must base themselves on drawings

rather than from previous fire audits.
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A fire audit must address all of the following parameters, this does not mean that

more parameters cannot be added to it if they increase the level of safety.
e General architectural/structural/services design and site layout
e Fire protection equipment
e Occupant characteristics
e Fire brigade intervention
e Enclosure audit
e Fire prevention methods
e Fire safety management
e Emergency exit signs and emergency lightning
e External hazards identification
e Other
(CDG, 1997)
These parameters are divided into sub-parameters. For a complete list of all the
parameters needed to complete a fire audit, please refer to appendix B of this report.
After the audit has been completed a qualitative risk assessment has to be done.
The Capital Development Guidelines state that a qualitative risk assessment must meet
two objectives. First, consultants have to identify all fire hazards and suggest
recommendations on how to address the fire hazards. Second, consultants have to
propose methods of analysis and evaluation for a quantitative risk assessment. (CDG,
1997)
Having completed the qualitative risk assessment, the next step is to do a

quantitative risk assessment. A quantitative risk assessment must evaluate, using
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numbers, the effectiveness of fire protection methods, as well as fire protection systems
and fire management procedures. (CDG, 1997)

Both quantitative and qualitative risk assessments are needed in order to justify
each other. The quantitative risk assessment is based on theory and knowledge of the
consultant. The qualitative risk assessment is supported by numbers rather than facts, as
previously stated. Consultants can use the quantitative and qualitative risk assessment to
support the suggestions that they have made for the facility that has been evaluated.

After the consultant has done a fire audit, a qualitative risk assessment,
and a quantitative risk assessment, the facility can take the necessary measurements

suggested by the consultant.

2.6 Other Evaluation Systems

The NFPA is not the only organization that has an evaluation system for

healthcare facilities. There is one in the United Kingdom and Australia as well.

2.6.1 Quantified Assessment of Hospitals Fire Risks in the U.K.

David Charters, an Arup fire engineer at London, states that a quantified risk
assessment can be used to implement a safety policy in the most cost-effective way.
Quantified risk assessment is an approach to assist in the policy decisions, planning,
implementation and monitoring of safety (Charters, 1996). In order to evaluate or assess
the uncertainty of any activity, a parameter has to be chosen that can be related to the
particular activity.

This quantified risk assessment process can be divided into four parts:
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a. Hazard identification- This identifies hazards that can provoke a fire or an incident.

b. Frequency analysis- This is done to get an estimate on how often these events might
happen, using previous data, or doing a fault and event tree

c. Consequence analysis- In order to get a feel of what might be the consequences of
such an event an analysis is necessary. These can be predicted by using fire models
for growth, smoke movement, evacuation, etc.

d. Risk assessment- This is undertaken to decide if anything should be done to address
the predicted level of risk. This part depends on many political, economical, and
cultural factors. A healthcare facility in a remote area maybe required to take
different steps to bring the level of fire safety to an “acceptable” level than a more
suburban healthcare facility.

(Charters, 1996)

For the frequency analysis part, historical data was collected to better understand how
often these events happen. Looking at the history of fire in health care facilities, there
has not been a substantial amount of fires to predict the likelihood of an event like this
happening. So to fill in the missing information they had to construct event trees and
fault trees. Event and fault trees are used to determine the most probable outcomes of a
fire. The tree allusion is used because of the branching nature of the analysis.

Figure 2 and 3 of the Charters evaluation (placed in Appendix B) show us event
trees done which predict the possible outcome of an event since its initial phase.

Outcomes of the event trees were defined in the number of patients that were at risk from

a fire in a health care facility or that were at risk from the evacuation procedure.
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The probability that was chosen for each of the other parts of the process (hazard
identification, consequence analysis and risk assessment) was gathered from historical
data and judgement from professionals in the fire engineering field. The frequency of the
outcome was estimated by evaluating the frequency of an initial event together with
probabilities of the factors that were mentioned earlier.

To determined the level of risk, calculations had to be done on the frequency and then
combined with the consequence analyses for the outcomes of the events. Charters says
that in this case “a factor is used to adjust the total level of risk so that it equals that for
the data used to quantify the event tree.” (Charters, 1996) This factor is labeled as the
“probability of injury,” assuming that it will be proportional to the number of people
exposed to the hazard and that for all outcomes the probability does not change.

After the level of risk has been calculated, a decision must be made to denote if area
being assessed is acceptable or not. Finally, it has to be considered what can it be done to
reduce risk of an event.

Quantified risk assessment has several uncertainties that need to be taken into
consideration. These uncertainties are completeness, quality of data, physical modeling,
accuracy, management competency, and human factors. In order to address the
uncertainties they had to use assumptions and models. Management and human factors
also must be into account to reduce the number of uncertainties (Charters, 1996).

[t should be known that a normal risk assessment does not take human factors in to
consideration. This should be addressed using other methods, such as assumptions.

Their importance to the conclusion of this project is necessary for getting correct results.
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2.6.2 Australia Aged Care Facility Evaluation

The purpose of this evaluation is to identify the quality of aged care facilities in
Australia. The Commonwealth Department of Health and Family services set up this
quantitative evaluation. It provides a range of parameters for fire safety. This is a fairly
comprehensive tool to evaluate these facilities. The evaluation rates the facilities by
assigning a score to the parameters that have been chosen. These parameters include
areas ranging from safety to happiness of the residents.

The evaluation has eight different sections. The sections are broken into
parameters, which are also broken into subsections. These parameters are explained in
detail in Appendix B. The sections are weighted based on the author’s opinion of which
ones are more important. The scores given in the sub-parameters are also weighed
against each other and summed to form the score for the individual section. For example,
the scores in the Safety section are multiples of each other. The sub-parameters 1.b (i),
1.b (i1), and 1.b (iii) have weighting of 3 times the other scores in their subsection. This
means the values given to them are three times the amount of the other sub-parameters in
1.b. Some scores are evaluated in other manners according to their importance. If a
subsection gets a score of less than 4 out of a possible 5 it gets a zero because of its level
of consequence. (CHFS, 1998)

The parameters that are pertinent are in sections 1, 2, and 4. These deal with fire
prevention, detection, and emergency procedures. These parameters could possibly be

included in the evaluation of the Australia healthcare facilities. The other sections in the
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evaluation are irrelevant to the project, only dealing with concerns of comfort for the
facility and residents.

The sections scored and weighted are reflected against the maximum score of
100. The numerical value is an overall determination of the quality of the facility. This
does not appear to be widely used in the fire-engineering field possibly due to its dealings
with many other issues that do not concern the fire engineers. It will provide an idea of

the pertinent variables to put in an evaluation.

2.7 How to Create an Evaluation System

This section explains the principle ideas and concepts behind the method of
creating an evaluation system from the beginning.

“Fire safety decisions often have to be made under conditions where the data is
sparse and uncertain.” (SFPE HBK, 1995) When creating an evaluation, having this
uncertainty makes it difficult to determine what values or parameters should be discussed
in an evaluation of fire safety. Dr Jack Watts suggest that in the creation of an evaluation
system for fire safety, a systematic and documentable approach is taken. This approach

is detailed in The Society of Fire Protection Engineers Handbook of Fire Protection

Engineering.

At the very base of the evaluation, a method of making the decisions that will
affect the ranking must be created. A hierarchical approach to fire risk ranking was
initially developed at the University of Edinburgh and later further developed at the
University of Ulster (SFPE HBK, 1995). The hierarchical approach is designed to

differentiate the levels of decision making.
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Through the differentiation of the levels, an evaluation that is more clearly
designed can be created. The more clear the reason the evaluation exists is, the easier it
is to keep develop the evaluation to meet that goal. A decision-making hierarchy with

multiple levels is shown in Table 2.4.

Level | Name Description

1 Policy Course or general plan of action adopted by an organization to
achieve security against fire and its effects

2 Objectives | Specific fire safety goals to be achieved

3 Strategies | Independent fire safety alternatives, each of which contributes
wholly or partly to the fulfillment of fire safety objectives

4 Parameters | Components of fire risk that are determined by direct or indirect
measure or estimate

5 Survey Measurable feature that serves as a constituent part of a fire safety

Items parameter

Table 2.4 Hierarchy of Fire Safety Decision-Making Levels (SFPE HBK, 1995)

In adapting the 101 A directly to Australia, the top four levels do not affect the
project progress. They have already been defined, and the evaluation has been written.
The fifth level, the survey items, is of concern. The change in culture and the adjustment
for the codes will make the evaluations different. The code can be totally adapted
without changing the parameters or the numbers associated with them.

If the levels were more pertinent to our project, each of the levels would become a
matrix. The matrices would then be multiplied in such a way that the most important
strategies and parameters in relation to the policies would be displayed (SFPE HBK,

1995)

2.7.1 Criteria for Development and Evaluation of Fire Risk Ranking
Dr. Jack Watts also suggest that ten criteria be used to evaluate and develop a fire

risk ranking system. These criteria are:
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1. “Development and implementation of the method should be thoroughly documented
according to standard procedures.” This criteria defines the need for the explanation of
what, why and how of a the evaluation. NFPA 101A is lacking these ideas very much
and its exact structure may be somewhat vague.

2.“Partition the universe rather than select from it.” Dr. Watts is referring to how
parameters of an evaluation are chosen. The parameters need to be broken up into to
logical collection and used so that they incorporate all areas.

3. “Parameters should represent the most frequent fire scenarios.”

4. “Provide operational definitions of parameters.” The terms used for parameters can be
difficult to decipher at times and a need for their exact meaning is necessary.

5. “Elicit subjective values systematically.” The decisions made have to be justified as
to why they were chosen.

6. “Parameter values should be maintainable. The procedure that is used to make the
decision concerning the parameters and values in the evaluation need to be documented.”
This will make it easier to amend the evaluation.

7. “Treat parameter interaction consistently.”

8. “State the linearity assumption. Fire risk variables don’t necessarily behave linearly
and this needs to be understood.”

9. “Describe fire risk by a single indicator. Risk assessments are made easier by
sacrificing details. The results need to be easily understood.”

10. “Evaluate predictive capability.” The relative level of importance of the fire risks
needs to be specified.

(SFPE HBK, 1995)

44



The purpose of Dr. Watts’ ten criteria is to show how understanding the process
by which NFPA 101A was set up is very difficult. Its use in the U.S. is relatively easy
but its creation and justification are unclear. In some areas it lacks many pertinent
parameters that need to be evaluated. To add these to the evaluation would be very

difficult because there is no documentation on how the evaluation was developed.
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3.0 Methodology

This chapter documents the methods used to complete the project. The methods
are written mainly in chronological order. However, some of the sections of the project
overlapped, as would be expected. The project naturally divided itself into four sections:
background information, adapting NFPA 101A, creating a computer implementation, and

creating a training document for the new evaluation.

3.1 Background Information

The background information was collected from a variety of sources in both the
United States and Australia. The sources that were used can be broken into four

categories: library resources, interviews, site visits, and the Internet.

3.1.1 Library Resources

Library research was completed with the intent to understand the Australian fire
codes, NFPA standards and the reasoning behind them. The codes and standards were
studied in depth. The tenets of both the Australian codes and the NFPA standards were
studied. The codes and standards are similar in certain aspects. For example, all of the
documents which this project references place a heavy emphasis on egress. The sections
of the codes and standards that detailed regulations for healthcare facilities were given
special attention. The sections were chapter 12 and 13 of NFPA 101, chapter 3 of NFPA
101A, and chapters 1-9 of the BCA.

The second area studied was the reasoning behind codes and the standards. The

codes and standards were designed to assure that buildings provide the occupants an
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adequate level of life safety. An “adequate level of life safety” means that a building
must be constructed in such a way that all the occupants can reach a safe area in case of a
fire (LSC, 1997). Two options are available for engineers to meet the purpose behind
codes and standards.

The first and more traditional option is to follow the building codes or standards
exactly and meet all the requirements. However, in both the United States and Australia,
provisions are allowed for a building not to conform strictly to the specified details in the
building code or standard (LCS, 1997)(BCA, 1996). However, engineers designing a
building must be able to prove to the satisfaction of the authority of jurisdiction that the
building will provide an adequate level of life safety for the occupants.

Most of the information gathered on the reasoning behind the codes and standards
was compiled using the codes or standards themselves, as well as books such as The

Society of Fire Protection Engineers Handbook of Fire Protection Engineering and other

fire safety evaluations.

3.1.2 Interviewing

Interviews were conducted with experts in the field of fire engineering. The
experts were selected for either their extensive experience in the field or direct experience
with NFPA 101A. The questions posed to the experts were designed to gain a better
understanding of the development of NFPA 101A, and to determine good and bad aspects
of it. Through the interviews, the group gained an understanding of the process the
NFPA 101 A committee went through. The knowledge was applied to the project in the

adaptation of NFPA 101A to Australia.
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3.1.3 Site Visits

During the phase of the project that was completed in Melbourne, several site
visits were undertaken. The site visits were to the Monash Medical Center in Clayton
and The Museum of Victoria.

The Monash Medical Center is a major hospital located in Clayton, Victoria.
During the site visit, two objectives were completed. Primarily the site visit was to
establish the qualities of a well-protected healthcare facility. A few areas were
improperly designed. Comments were made on these areas. Secondly, an evacuation
drill was conducted by the staff. The evacuation drill was designed to test emergency
systems and provide training for the people involved.

The site visit to the Museum of Victoria was intended to give the group a better
understanding of the construction of a building. During this visit, special attention was
given to the installation of fire systems and methods of performance-based fire

engineering.

3.1.4 Internet

The Internet was useful for collecting general information on many different
subjects. These subjects included the NFPA, Fire Protection Association of Australia
(FPAA), Arup, and possible contacts for interviews. Initially, the NFPA’s web-site was
accessed. From the NFPA site, information was collected on NFPA standards. In

addition, a list of people that were involved with the standards was created for possible
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interviews. The FPAA’s site was a link from the NFPA’s. From the FPAA’s site, an

attempt was made to determine major differences in the building codes and standards.

3.2 Adapting NFPA 1014

The process of adapting an evaluation procedure such as NFPA 101Atoa
different country is a complex process and must be taken in steps. The steps that were
taken by the project group were 1) direct adaptation, 2) addition of parameters, 3) testing

of evaluation, 4) reworking the evaluation, and 5) final form.

3.2.1 Direct Adaptation

The direct adaptation of NFPA 101 A was the logical place to start. Ove Arup and
Partners have used the existing NFPA 101A standard in their projects as a way to attain a
quick understanding of a building’s level of life safety. However, NFPA 101A is based
on the U.S. standard NFPA 101. The differences between the BCA and NFPA 101
caused confusion in the application of the evaluation. The first step was to take NFPA
101A and make the changes within the evaluation to base it on the BCA. This required a
careful comparison of the Australian codes and NFPA standards. The second step was to
make cultural changes. In the two cultures, some terminologies are different. The
terminology was changed to be appropriate to the Australian culture. For example, in
Australia, a pitcher is referred to as a jug, and a manual fire alarm is referred to as a

manual call point.
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3.2.2 Addition of Parameters

The fire engineers of Arup find NFPA 101A incomplete. Arup works extensively
with healthcare facilities that are often in remote areas. Parameters in the existing NFPA
101A standard do not reflect the true risk associated with remote facilities. Arup asked
that more parameters be included to correct this problem. The project group created a list
of parameters based on information from Arup reports, other evaluations, the DHS fire
audit, and discussions with Arup employees. This list was then refined, and some of the
suggested parameters eliminated.

The elimination of parameters either was due to the parameter not affecting life
safety enough, or based on a review of statistics showing a low correlation with
healthcare facility fires. For example, in the original Delphi group, fire extinguishers
were eliminated as a parameter because of the low value the extinguisher provided to
increase life safety (Nelson, April 99).

The remaining parameters were presented to the Arup fire engineers in a meeting
designed to clarify and evaluate the additions. Each member of the discussion was
presented with a packet of materials. Contained in the packet were sheets of parameter
weightings for NFPA 101A and other evaluations similar in purpose. Also included in
the packet were initial values for the new parameters. Relying upon the materials and the
engineers’ previous experiences, the participants discussed and made recommendations.
After the discussion of the parameters, a new evaluation was completed with the new

parameters added to the worksheets.
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3.2.3 Testing the Evaluation

The new evaluation was then tested against buildings using projects Arup had
previously completed. Three trials of the new evaluation were completed. Upon the
completion of each of the trials, changes were made to reflect the problems found. The
project group took a sampling of 14 different zones to use in each trial. The zones were
selected by choosing areas that would be representative of a variety of zones, or

improvements in previously evaluated zones to test the value weighting.

3.2.4 Reworking the Evaluation
The problems discovered during testing required a partial reworking of the
evaluation. Using the values that were found from each round of testing, the project

group compared their results with the original scores from NFPA 101A. The project

group presented the comparisons to the sponsor. A discussion was held on the results of

the trial and changes were made to the evaluation to reflect the outcomes of the

discussions. The changes made on the evaluation after testing were minor adjustments to

values of parameters.

3.2.5 Final Form

The corrections were made on the evaluation, and then it was tested again. Upon

completion of the testing, the newly revised evaluation procedure was found acceptable.

The testing used the same method as before. Buildings that Arup had worked on were

used as the test subjects of the evaluation. The final form of the evaluation is included in

Appendix D.
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3.3 Computer Tool

A computer tool was also created to ease the use of the modified NFPA 101A.
The project group decided to use an Excel spreadsheet. Excel is not only a very common
spreadsheet program, it is easy to use and modify. A simple worksheet was created with
fields defined and the equations entered.

The next step in creating the computer tool was to expand upon the basic Excel
sheet. After the initial set up was completed, the text of the new healthcare evaluation
was placed in the spreadsheet to improve the ease of use of the tool. The evaluation was
then formatted for easy readability. After a brief testing period, the computer tool was

considered finished.

3.4 Training Material

The final step of the project was to complete training documents for the eventual
users of the evaluation procedure. Two different training tools were made available,

step-by-step instructions and a PowerPoint presentation.

3.4.1 Step-by-Step Instructions

The training document was designed so that any person, not just an expert in the
field, could understand and complete the evaluation. The evaluation was broken into
individual steps, each of which were explained carefully. The parameters were defined
for the steps that referenced them, as well as the possible values for each of the

parameters. The training document is located in Appendix D.
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3.4.2 PowerPoint Presentation

A PowerPoint presentation was created for Arup to assist users with the Excel
worksheet that the project group created. The presentation covers step-by-step
instructions as well as the use of the computer tool. The presentation is included in

Appendix D.
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4.0 Data Collection and Analysis

This chapter details the collection and analysis of the data. The nature of the
project forced the data to be collected and analyzed sequentially, or in stages. The
project was broken in to steps that correlate to the stages. The steps are direct adaptation,

new parameters, values, and testing.

4.1 Direct Adaptation

The first step in the process was to create a direct adaptation of NFPA 101A to the
Australian situation. Two problems arose from the adaptation. The first problem was
cultural differences such as language and terminology. The second problem was building

code differences.

4.1.1 Terminology Adaptations

The parameters were examined for different terminology in a meeting with the
sponsor. Two problems were found with one of the parameters in the current evaluation.
The first problem was with the parameter 11 element, Manual Fire Alarm. In Australia,
manual fire alarms are referred to as either manual call points or break glass alarms.
After a brief discussion with the sponsor, the decision was made to change the parameter
to read Manual Call Points. The reasoning behind the change was simply that a few
buildings still have older alarms that do not use the glass breaking method. The second
problem was with the use of the term Fire Department. In Australia, the fire department
is referred to as the “fire brigade”. Parameter 11 was changed to use the Australian term

of fire brigade.
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4.1.2 Building Code Adaptations
The building code adaptations were necessary for only three parameters. The

parameters were Construction, Interior Finish, and Zone Dimensions.

4.1.2.1 Construction Type

The first parameter in NFPA 101A, construction type, uses a different classification
scheme than that of the BCA. The NFPA standard divides the different types into
combustible and non-combustible. The types are further subdivided into five
construction types as opposed to three types in the BCA. These three BCA types are
labeled A, B, and C (BCA: pg. 8,013). The fire-resisting construction of type A, B or C
must comply with the guidelines in Chapter 3 of the BCA. Type A is the classification for
a building constructed with masonry, or heavy construction with very fire resistant
materials. Type B is for a building constructed using lighter, possibly thinner walls, and
with elements that are lacking fire resistance. Type C is for buildings with the lightest
construction and with the highest structural fire load (highest level of combustible
construction).

The basic materials and fire-resistance level (FRL) of the building elements
separate the different types and structures. The fire resistance level (FRL) of an element
is determined by testing a prototype element in accordance with the appropriated
Australian Standard (BCA: pg. 3202). The variables calculated are strength, modulus of
elasticity of a component, the shape, the fire protection, and performance in the Standard
Fire Test (BCA: pg. 3,201). There are three parts to it: structural adequacy, integrity, and

insulation. The time given for the structural adequacy is the time that the structure can
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maintain its load in a test environment. The integrity of a structure is the amount of time
it resists the passage of flames, smoke and hot gases in a test environment. Insulation
refers to the time required for a part of a building or structure unexposed to a fire to reach
a defined temperature above its ambient temperature.  Since the FRL rating is given in
three times it is essential to use the lowest value. The standard test protocol referenced
by NFPA standard 101 A, the ASTM standard E119, ends the test as soon as one criteria
fails. Finally, according to NFPA 101 the construction type descriptions refer only to
load bearing walls.

In the BCA, the FRL ratings of the different construction types are divided into
four columns as seen in Appendix B. The five NFPA 101 A types were decided similarly
to the way the BCA divides the construction types. NFPA 101 A uses Fire Protection
Ratings (FPR). The FPR is similar to the FPL, however the testing standards are
different. This causes the times to not correlate. A load-bearing wall with an FRL of
60/60/30 is not the same as a wall with a 60-minute FPR. In order to correlate the two
construction types the project group used a process of elimination to find which types
most closely correlate with the other. There was a good correlation between construction
type A of the BCA and Type 222, noncombustible in NFPA 101. Type B appears at first
inspection to correlate with type 222 but in fact does not. Type B was more like the Type
111 of NFPA 101. This is because the FRL ratings that appear to be similar are for
buildings that are in close proximity to a fire-source feature. A fire-source feature is

defined as the external wall of an adjacent building (BCA).

56



The BCA has three FRL ratings for buildings separated by different distances. In

correlating the types, we used a distance of 1.5 meters (BCA: pg. 8,014). NFPA 101

assumes that buildings are at least a distance of 1.5 meters from each other.

Type C construction is most closely related to type 000 of NFPA 101A. Type C

construction does not address the specifications on roofs, internal walls, or floors.

The BCA does not deal with combustible construction as NFPA 101 does because

combustible structures are outdated and no new buildings should be constructed using

combustible materials in Australia. For the outdated combustible construction types, type

200 is used as a template. Type 200 uses the most negative scores in NFPA 101A

evaluation, which is associated with a highly combustible construction type. In order to

make the correlation of construction types, some conservative judgement was used.

Table 4.1 lists the ratings in NFPA 101A as a function of construction type and

number of stories. Table 4.2 lists the corresponding ratings for use in Australia based on

the adaptation to BCA construction types.

Combustible Noncombustible
Types I1I, IV, and V Types I and 11
Floor and Zone 000 111 200 | 211+2HH 000 111 222,322,433
First -2 0 -2 0 0 2 2
Second -7 -2 -4 -2 -2 2 4
Third -9 -7 -9 -7 -7 2 4
Fourth and Above | -13 -7 -13 -7 -9 -7 4
Table 4.1 NFPA 101A Construction Types Parameter.
Floor and Zone Class A Class B Class C Combustible
First 2 2 0 -2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13

Table 4.2 BCA Based Construction Types Parameter.
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4.1.2.2 Interior Finishes

The interior finish in a building was defined by two parameters. These
parameters were the Flame Spread Index (FSI) and the Smoke Development Index (SDI).
Although the NFPA standard and the Australian one uses both the FSI and the SDI, the
methods of testing were different and the numbers do not correlate.

The NFPA standard splits the interior finishes into five categories. These
categories are Class A, Class B, Class C, Type I, and Type II (LSC: pg. 213). Types I
and II were not referenced in NFPA 101A and are ignored in the project. The types were

defined in the table below according to the two indices mentioned above.

Flame Spread Index Smoke Development Index
Class A 0-25 0-450
Class B 26-75 0-450
Class C 76-200 0-450

Table 4.3 NFPA 101 Class Specifications for Interior Finish

The BCA doesn’t divide interior finishes into any classes or categories apart from
the FSI and SDI. However, the different levels of safety for different types of buildings
are specified.

The correlation of the levels of allowable interior trim for the Australian
adaptation of NFPA 101A was as follows. The most stringent requirements for any
building became the equivalent of class A. The second moderately restrictive
requirement became class B, and the least restrictive requirement became class C. The
conversions are shown in table 1.4.

Class A was taken from the requirement for exits and stairways in a class 9a
building. For the class 9a situation, the FSI has to be 0, and the SDI no greater than 2.

Class B was taken from the requirements for a 9a-class building’s interior finishing on a
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floor. The FSI is 3, the SDI'is 5. Class C was defined to correspond to the minimum
requirements for the internal finish of a building in the classes between 2 and 9. The FSI

is 9, with an SDI of 8 (BCA: pg. 8,601-8,603).

Flame Spread Index Smoke Development Index
Class A 0 0-2
Class B 1-3 0-5
Class C >4 >6

Table 4.4 BCA Based Class Specifications for Interior Finish.
As compared to NFPA 101, the BCA is stricter when it came to interior finishes.
Only Australian class A materials are allowed in exit areas according to the BCA, but in
NFPA 101 classes A and B are allowed (BCA, 1996). In both the NFPA standards and
Australian codes, the equivalents of class C interior finishes are not allowed in any public
area of healthcare facilities. In addition, with both the code and standard, class C internal

finishes are allowed only in patients’ rooms, and only in small amounts.

4.1.2.3 Zone Dimensions

Another parameter of NFPA 101A that needed to be adapted to the Australian
situation was zone dimensions. If the zone dimensions met the standards, the evaluation
was given a value of 0. If the dimensions were better than suggested in NFPA 101, the
evaluation assessed a value of one. On the other hand, if the zone dimensions do not
comply with NFPA 101 then negative values were assessed to the parameter according to
the severity of the infraction. Positive values indicate a “good™ level of safety. Negative
values indicate a “bad” level of safety.

Table 4.5 is the Zone Dimensions parameter taken from the evaluation with no changes

except for a conversion to SI units. The values are displayed below the length. The
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values in the parentheses are values that would be used for special situations. For a

description of the situations, refer to the section of NFPA 101A in appendix B.

Dead Ends No Dead Ends >9.14m and Zone
Length is
>30 >15m to 30m 9mto 15m >46 30m to 46 <30m
-6(0) -4(0) -2(0) -2(0) 0 1

Table 4.5 NFPA 101 A Zone Dimensions Parameter.

After looking at the requirements of the BCA, ranges of values were established for
the dimensions of the zones. Requirements were also found for dead-end and non dead-
end zones.

For the dead-end zones, an allowable range was established between 12 meters and
30 meters. If the value was below this range, then the zone dimensions were better the
requirements but if it was greater then the range then it did not comply with the
requirements. It can be noted that for all of the values in the dead-end zone, negative
values are assessed. This was because dead-end zones, as they are defined, cause a
danger to the life safety of people attempting to exit a building.

For zones without dead-ends the same method was used. Ranges of values were
found, but in the Australian evaluation, the dimensions have been denoted as area rather
as length. The dimensions were changed because BCA defines zone dimensions in area.
NFPA 101 uses diagonal length; however, because most zones are not square, and the
BCA uses area, area was a better choice of measures for the adaptation. A better way to
define space, would be the to define distance a person must travel to reach an exit.
However, this approach is impractical for a general evaluation.

A completed adaptation of the zone dimension parameter is displayed in table 1.6

below.
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Dead Ends No Dead Ends >30m and Zone Area is
>30 m >12m to 30m <12 m >2000m” 500m” to <500m”
2000m’
-6(0)° -4(0)° -2(0)° -2(0)° 0 1

Table 4.6 BCA Based Zone Dimension Parameter.

4.2 New Parameters

Acting on advice from the sponsor, the project group compiled a list of possible
parameters to be added to the evaluation. The list of new parameters was a collection of
requirements taken from other evaluations, Arup project reports, the DHS Audit, and
discussions with Arup employees. There were no initial values associated with the new
parameters. The list was only intended for discussion to decide if they should be
included in the new evaluation procedure. The first attempt at developing such a list is

displayed in table 4.7.

New Safety Parameters New Occupancy Parameters
1) Staff Training

1) Brigade Response 2) Wardens/Security

2) Emergency Procedures 3) House Keeping

3) Posted fire Plans

4) Maintenance of Building

5) Flame Retardant Materials

6) Portable Extinguishers

7) Hose Reels

8) Fire Blankets

9) Heat Detectors

10) lluminated Signs

11) Emergency Lighting

12) Estimated Evacuation Time
Table 4.7 Initial List of New Parameters.

The first draft of new parameters was shown to the sponsor. After some

discussion and reasoning, the list was shortened. The parameters that were eliminated
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were found not to provide a great enough increase in the level of life safety or had no

provisions in the BCA. The second draft of the list is displayed in table 4.8.

New Safety Parameters \ New Occupancy Parameters

1) Brigade Response Time 1) Emergency Procedure & Posted Fire
2) Level of Maintenance Plans

3) Fire Retardant Materials 2) Staff Training

4) Emergency Lighting & Illuminated Exits
Table 4.8 Revised List of New Parameters
The second draft of the new parameter list was presented to the employees of
Arup. The employees discussed each of the parameters and decided a few of the

proposed parameters needed altering. The final list of new parameters is displayed in

table 4.9.
New Safety Parameters New Occupancy Parameters
1) Brigade Response Time None

2) Level of Maintenance

3) Fire Retardant Materials

4) Emergency Lighting & Illuminated Exits

5) Emergency Procedure and Staff Training
Table 4.9 Final List of New Parameters

4.3 Value Changes

The values for NFPA 101A parameters were originally created by a Delphi
process by members of NIST (National Institute of Science and Technology) in the 1970s
(Nelson, April 1999). The project group found through meetings with the sponsor that
the values in existence were under question. Experience of the employees of Arup
suggested that the values might be inappropriate for certain situations under a
performance based design concept.

The value change section of this report is split into four sections. The first section

deals briefly with the rationale. The second section discussed mandatory building
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requirements and changes in the appropriate parameter values (constants). The third and
fourth sections are dedicated to the changes of the values for individual parameters.
4.3.1 Causes of Change

Since the time of the original Delphi team, fire technology has changed
significantly. The addition of newer and better technology has caused some equipment to
become more effective while others still retain their relative value to life safety (Nelson,
April 99). Smoke detectors are an example of this advance. Most modern smoke
detectors are connected to a control board. Control boards often have an automatic
connection to the fire department. The automatic connection quickens the response time
and reduces the risk to life safety.
4.3.2 Mandatory Values

The addition of new parameters to the evaluation also raised problems with the
overall weighting of the values. At the end of the evaluation, values were specified that
buildings must meet. The mandatory minimum values were decided by completing the
evaluation using the requirements of the codes (Nelson, April 99). The new values
caused changes in the minimum mandatory scores that the building must meet. Every
time the parameter’s weighting changed within the evaluation, the mandatory minimum

values also changed.

4.3.3 Initial Meeting

In the same meeting in which new parameters were discussed with a group of

employees of Arup, values were chosen for the new parameters. The project group had
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created a set of values for each of the parameters. The values picked for the new

parameters are displayed in figure 4.11.

New Occupancy Parameters Table

Emergency Procedure No Plan Posted Plan Fully Engineered Plan
and Posted Fire Plan 2.0 1.6 1.0
Staff Training No Emergency Low Frequency of | Average Frequency of Trained
Training Training Training Frequently
3.0 1.8 1.4 1.0
New Safety Parameters Table
Brigade Response <5 Min >5to < 15 Min > 15 Min No response
time 5 0 -2 -7
Level of No Plan Serviced when Scheduled Maintenance/ Contracted
Maintenance needed
-4 1 2
Fire Retardant No Checks Partial Fire All Materials Retardant
Materials Retardation
-2 1 3
Emergency No lighting or Emergency Exits Illuminated Exits Emergency

Lighting and
[llumination

illuminated exits

lighting and
Illuminated Exits

0

2

3 4

Figure 4.11 Initial Values for New Parameter

The values were presented to the employees for feedback. The employees went

through each parameter. New values for most of the parameters were selected by the

employees by the end of the meeting. The new values that were selected are displayed in

figure 4.12.

New Safety Parameters

Emergency No procedures or | Procedures but no Training but no Comprehensive
Procedures and training training procedures plan and
Staff Training training
-3 0 3 5
Brigade Response No Response > 15 Min >5to <15 Min <5 Min
Time 0 1 2 6
Fire Retardant No Checks Partial Fire All Materials Retardant
Materials Retardation
0 1 2
Emergency No lighting or Emergency Exits Illuminated Exits Emergency
Lighting and illuminated exits lighting and
[llumination [lluminated Exits
-2 1 2 3

Figure 4.12 Revised Values of New Parameters

64




During the meeting, the parameter for Brigade Response Time was questioned by
the fire engineers for inclusion into the new evaluation. Two opposing opinions were
predominate in the discussion. The first opinion was that a building with a quick fire
brigade response time should be safer than a building with a longer response time. The
second and opposing opinion was that a building should be engineered to be safe on its
own without the introduction of the brigade. If the safety of a building is based on the
brigade but the brigade cannot response because of lack of preparation or poor road
conditions the occupants of the building are put at high risk. The final agreement was
that a fire brigade could alter the life safety of a building enough that it should be

included in the new evaluation.

4.3.4 Mini-Delphi Process

During the course of the first meeting with Arup employees, discrepancies were
detected in the values of some existing parameters compared with the experience of the
employees. They felt that the values of the sprinkler and smoke detection parameters
were inaccurate.

To solve the problem, the group handed out a sheet with selected parameters on it
but listed no values. The selected parameters were Sprinklers, Smoke Detectors, Manual
Call Points, and Emergency Procedures and Training. The employees were asked to rate
the values of each parameter with a value between +10 and —10. A +10 value would
represent the most important factor in life safety. A value of —10 would represent the
worst possible detriment to life safety. The method used was the same as the original

Delphi group (Nelson, April 1999). The handout is included in figure 4.13.
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Manual Call Points No Manual Call Manual Call Points

Points W/O F.B. Conn. W/F.B. Conn.
Smoke Detection None Corridor Only Rooms Only Corridor & Total Zone
and Alarm Habit Spaces Space
Automatic None Corridor and Habit Space Entire Building
Sprinklers
Emergency No Procedures or Procedures and no Training and no Comprehensive

Procedure and
Staff Training

Training

training

procedures

Plan and Training

Figure 4.13 First Handout for the Mini-Delphi

The results of the handouts were recorded and averaged. The averages are

displayed in table 4.14. These ranges and averages were then shown to the employees on

a personal basis. The opinions of the employees were taken into account and the values

were decided upon as shown in table 4.14.

Average
Manual Call Points
None -0.33
W/O F.B. Conn. 1.00
W/F.B. Conn. 2.67
Smoke Detection and Alarm
None -3.00
Corridor Only 1.33
Rooms Only 2.33
Corridor and Habit Space 6.00
Total Zone Space 8.00
Automatic Sprinklers
None -1.67
Corridor and Habit Space 6.00
Entire Building 9.33
Emergency Procedure and Staff
Training
None -4.67
Procedures and no training 0.33
Training and no procedure 2.67
Comprehensive Plan and Training 6.67

Table 4.14 Average Survey Response
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4.4 Evaluation Testing

The evaluation was tested using data from Arup projects. Buildings or sections of
buildings that were found unsafe, safe and marginally safe were evaluated using the new
evaluation. If the scores reflected the safety of the building as determined by Arup
engineers, then the evaluation was considered to have valid values. If the evaluation did
not reflect the safety of the building, then the evaluation was considered to have incorrect
values.

Since no member of the project group was a fire protection engineer, the decision
as to whether a building was accurately assessed was based on an understanding of the

evaluation.

4.4.1 Trial One

Fourteen evaluations were used in the first round of testing. Although only five
buildings were used, different zones and different permutations of those zones allowed
fourteen different evaluations to be generated. The evaluations completed are included in
Appendix C.

The first round of testing revealed to the project group a problem with the values
used for the Fire Brigade Response Time parameter. In each of the evaluations, the
results appeared to be too high to the project group in the General Safety column of the
evaluation. A good response from the fire brigade could replace a smoke detection
system or another system that was equally important to the safety of the occupants. The

project group decided to reduce the highest value of the Fire Brigade Response Time
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Parameter by two points. The change left the value for the quickest brigade response
time as a four.
4.4.2 Trial Two

The same buildings were used in the second trial run of the evaluation. Although
the evaluation results were better with the reduction of the Fire Brigade Response
Parameter value, some problems were again found in the results of the evaluations. The
problem, as before, was in the values for General Safety. On average, the values that
appeared in the new evaluation for General Safety were 10 points higher than the original
NFPA 101A scores. To re-center the scores, the project group added 10 points to the
occupancy risk factor. This reduced the final General Safety values to a level that the
group found was an acceptable reflection of the actual safety of the building. A graph

showing the General Safety Parameter is shown in figure 4.14.

Plot of General Safety minus Occupancy Risk

Figure 4.14 A Graph of the General Safety Over Three Trials.
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During the second test run, the values for the lack of maintenance were
considered to provide too much value by the sponsor and the project group. To correct
this, the value for having no maintenance plans was moved closer to zero from a negative
four to a negative two, and the value for having some maintenance was changed from a

negative two to a negative one.

4.4.3 Trial Three

The results from trial three were evaluated against the previous two runs and the
NFPA 101A results. In general, the results of the NFPA 101A analysis were equivalent
to the results of trial three with two exceptions. The Lorne Hospital and Lorne Nursing
Home both showed results that were significantly different. As the buildings were
discussed, it was acknowledged that the buildings were far below the standards, and the
new evaluation reflected the lack of safety better then the analysis done with NFPA
101A. The results of the third trial run were deemed acceptable, at least on a qualitative
basis, and the values for the parameters were considered established for the project.

During the third run, a suggestion was made to make the evaluation closer to the
method of Arup by providing safety ranges for the resulting values. Arup, in their
reports, specify building renovations as four different priority types: interim, priority 1,
priority 2, priority 3. Interim means that the building must be worked upon immediately
to improve the life safety. Priority 1 means that the building must be renovated in the
next 12 months. Priority 2 means that the correction to the building must be undertaken
in the next 2 to 5 years. Priority 3 requires further analysis and review before any actions

are taken. The ranges of the output values from the assessment for the four categories are
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displayed in table 4.15. A complete breakdown of all the values for all the trials is

included in Appendix C.
Range Category
<-15 Interim
-15to -5 Priority 1
-5to5 Priority 2
>5 Priority 3

Table 4.15 Established Ranges for Categories.
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5.0 Conclusions

The goal of this project was to create an adaptation of NFPA 101A for Australian
healthcare facilities. The project group adapted the evaluation procedure. Then the
group added new parameters, established new values, and created a computer tool to aid

in implementation of the new evaluation approach.

5.1 Comments about the New Evaluation

With the addition of new parameters to the evaluation procedure, it became more
comprehensive. Many of the remote facilities with which Arup works are often missing
basic life safety devices such as lighted exits signs and emergency lighting. By adding
these to the evaluation the project group has created an evaluation that will allow catch
these problems.

However, the addition of parameters also created problems in addition to already
existing ones. The largest existing problem is that people who used the evaluations in
Australia have had problems choosing which values are correct for each particular zone.
The two areas in which the project group found further problems were the new values for

use in the evaluation and the method of using the evaluation.

5.1.2 New Values of the Evaluation

The addition of new parameters changed the results of the evaluation, as did
changes to the mandatory values. The amount of time allotted for the project did not
allow for comprehensive testing of all the possible scenarios. A possibility exists that a

building may pass an evaluation yet might not be considered safe by a professional fire
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protection engineer. The procedure that created NFPA 101A limited this possibility by
thorough testing of the results.

The values of the original evaluation were created in a way similar to the values
that are in the new evaluation for Australia. However, the values used were based on
opinion rather than physical sciences. Many of the values could be debated and changed.
The values currently being used are the opinions of the project group and agreed upon by
the employees of the Arup office in Melbourne. The evaluation should be used in

conjunction with other methods of evaluating a building for life safety.

5.1.3 Using the New Evaluation

When a building is being evaluated by the new procedure, the evaluator should
take a conservative approach. The evaluation was intended to be used from a practical
worse case scenario perspective. For example, if a zone being evaluated has a maximum
occupancy of 40 people, even if only 12 people are currently in occupancy, the evaluation
should be filled out according to a 40-person scenario.

The selection of the values for each of the parameters should also be based on an
understanding of the background material surrounding fire safety and the evaluation
approach. The parameter “Hazardous Areas” requires the evaluator to know what
constitutes a hazardous area. An area with medical or office files being stored could be
considered a high-risk area, but if the evaluator didn’t know, they might make a mistake
in the selection of the correct value. The step by step instructions address some of these

issues; however, a prudent approach still should be taken.
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5.1.4 Training Documents

Two training tools were provided as a result of this project. A PowerPoint
presentation was developed for training purposes. This can be used for both the
evaluation worksheet and the computer tool. A step by step manual was created for the
worksheets alone. One or both of the training documents should be studied before using
the evaluation. An understanding of the evaluation is needed for it to be completed

correctly. Both of the training documents are included in Appendix D.

5.1.5 Evaluation Worksheets
The new evaluation worksheets are included in Appendix D. The new evaluation
represents the opinion of the project group and Arup. The evaluation should only be used

after reading the training documentation provided in Appendix D.

5.1.6 Ove Arup & Partners Involvement

The project was completed under the supervision of Ove Arup & Partners fire
engineering group in Melbourne and Worcester Polytechnic Institute’s Professors
Matthew Ward and Jonathan Barnett. Many of the decisions made for the project were
based on the needs and requirements of Arup. The four categories of building safety
reflect the concept that Arup uses for determining the necessity of building renovation.
The computer tool was also created to allow Arup to use the new evaluation with less
time demand. The project group would like to caution any users of the evaluation to bear

in mind that the evaluation was adapted for Arup’s use. The results have been
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specialized for Arup’s needs and they do not reflect the opinions of the entire fire

industry.

5.2 Further Development

The project group recommends that more development be done on the evaluation.
Primarily more work needs to be completed on the values of the parameters. Secondly,
the group feels that more parameters could be considered for a more comprehensive

version of the Australian healthcare evaluation.

5.2.1 Value Refinement

The project group feels that more work needs to be completed on the values in the
new evaluation. The original NFPA 101A used a computer program to systematically
proceed through all possible permutations of the evaluation. The results that were close
to 0 were analyzed and a decision was made to determine if the building being evaluated
was safe. If the building was not safe, yet passed the evaluation, changes were made to
the values until most of the unsafe buildings were not allowed to pass.

The level of analysis the project group feels is appropriate for a thorough review
of the project would extend past the time allotted for the completion of the project.
However, the project group feels a similar level of analysis should be completed on the
new evaluation as NFPA 101A was applied to. The group would like to see more time

spent on ascertaining the best values for the parameters.
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5.2.2 Parameter Development

With the addition of parameters to the evaluation, the revised evaluation
procedure can become more comprehensive and supply a more accurate portrayal of a
building’s level of fire safety. For the purpose of staying within time constraints and
keeping the evaluation simple, the project grouped decided to add only a few parameters.
However, room for more parameters is available. The occupancy risk section of the
evaluation has potential for the addition of parameters. Areas such as mental ability of
the occupants, their level of medication, and type of treatment they are undergoing have
not been addressed at all. In a future version of the evaluation, perhaps more parameters
dealing with patients could be added. A Delphi process to ascertain which parameters

could be added should be considered and how they should be scored.

5.3 Final Caution

The new evaluation should not to be taken as a completed and polished document.
The members of the project group, who were the authors of the new evaluation, were not
fire protection engineers. More time should be spent on determining appropriate values
for the parameters used in the evaluation procedure. This should involve input from an
experienced group of fire protection engineers. Although the evaluation can provide an

overview of the safety of a building, the results should not be considered authoritative.

5.4 Summary

The completion of the project leaves Australia with an evaluation of life safety for

the healthcare facilities. The fire engineers at Arup’s Melbourne office provided the
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project group with ideas and help whenever it was needed. The project group appreciates
Arup’s participation and hopes the evaluation 1s useful. Although more work needs to be
completed to call the evaluation finished, the project group feels that the work done

during the eight weeks of the project has been a large step forward in the process.
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Appendix A — Sponsor Background Information.

Appendix A offers a better idea of the what type of firm Arup is and what sort of business
their office conducts.



Appendix A:

A man named Ove Arup founded Ove Arup & Partners. Ove had been working
for his cousin’s construction company, but in 1946, Ove decided to quit his job and form
an engineering firm. Two offices were established in the United Kingdom, one in
London and another in Dublin. By 1950, Ove Arup & Partners had over 30 people in
their employ. They have grown as a company since then and now employ over 5000
people in over 50 different countries. The company prides themselves in this as it
provides distinct advantages to them. Their global market allows them to conduct a
variety of projects that extend over country borders. This gives them experience in
meeting requirements for many different countries and dealing with the officials in them.
The large size of the company also provides a large library of previous work for current
engineers to reference.

During a speech in 1970, Ove Arup stated the company’s objective. Provide
client with excellent service and quality of work. Be known for their commitment to
dehiver and for their concern about the environment without ever regarding their multi-
disciplinary approach. Since then this speech has been known as The Key Speech from
which members of Ove Arup & Partners guide themselves.

Arup’s large staff also allows for the company to complete projects in its entirely.
This sets them apart from other firms who do not have the personnel to tackle all the
aspects of a project. A basic four-step approach for a project is used which involves
planning, investigating, designing, and managing. Arup believes that a comprehensive

approach produces a better final product. The Arup project team consults extensively



Appendix B

Appendix B is designed as a resource of information on the different codes and
evaluation systems. It is necessary to fully understand the components of each code that
were adapted and added. This Appendix is broken up into sub-appendices.



B.1 NFPA 101, Construction Requirements

The following Appendix consists of the construction requirements defined in NFPA 101.
It is necessary to know the requirements in order to understand the way in which the
parameters in NFPA 101 A were correlated to BCA. (LSC, pg. 149-150 1997)
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Appendix C - Testing the Evaluation

This Appendix is design to offer the way in which the HESA was refined to its final
form.



C.I Trial 1

Trial one consists of the evaluation system with the initial parameters and values for
those.



Monwash H@B?JT&[ - Sru Aer)T S

Australia Evaluation System . Tr N

Risk Factor Values

1.) Patient Mobility (M)

p@S{J@NQQ

Mobility Status Mgbile Limited Mobility Not Mobile Not Movable

Risk Factor 7 1.0/ 1.6 3.2 45

—
2.) Patient Density (D)
Floor PEN 6-10 11-30 >30
Risk Factor ( 10 1.2 1.5 2.0
N —
3.) Zone Location (L)
Floor L= 2™ or 3™ 4% to 6™ 7" and Above Basements
Risk Factor 7 1.1/ 1.2 1.4 1.6 1.6
SNa——"
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants A 1 1 More/None
Risk Factor 10/ 1.1 1.2 1.5 4.0
S.) Patient Average Age (A)
Age Mreder 65 Years and Over | Year 65 Years and Over, | Year and Younger
Risk Factor (10~ 1.2
M D L T A F

Occupancy Risk @ X X @ X @ X IE = ‘E

04/08/99 A:\IQP\new101A.doc



1. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2 0 22
Second 4 (2) -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) o
-3(0) 03)" @
3. Interior Finish Class C Class B C%
(Rooms) _3(]? |(3)n &3/
4. Corridors None or Incomplete <Vahr >%to<lhr >1hr
. O
L Partitions/Walls ~T0(0)° 0 l(o)d (( Z(OE
T 5. Doors to Corridor No Door <20 Min FLR >20 Min FLR >20 Min FLR and Auto
P Closing
-10 0 7 1(0)%) 2(0)°
6. Zone Dimensions Dead End No-Dead Ends >30m and Zone Area [s
>30m >12mto 30m <12m >2000m” 300m” tg 2000m” <500m~
-6(0)° -4(0)° -2(0)° -2(0)° 0/ l
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < lhr > <2hr >2hr
0 C20p 300
8. Hazardous Areas Double Deficiency Single Deficiency — No Deficiency
In Zone Outside Zone In In Adjacent Zone
-1l -5 6 ) -2 0
9. Smoke Control™ No Control Smoke BarrjgR.Serves Zone Mech. Assisted Systems by Zone
-5(0)° 0 3
10. Emergency <2 = Multiple Exits
Movement Routes Detficient W/O Horizontal Exits Horizontal Exits Direggxits
-8 2 0 T €
1'1. Manual Call No Manual Call Points Manual Call Points ~
Points'® W/O F.B. Conn. W/F.B, Conn.
-4 | (2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit [N~’Total Zone Space
and Alarm™ Spaces
03y 2(3Y 43y 6 8
13. Automatic None Corridor and Habit Space i Entire Building
Sprinklers™ {(’)"/ 3 T
Y |
I4. Fire Retardant No Materials Sommterials i All Materials
Materials ) ] , 2
[5. Brigade Respense No Response | >15Min &7 >5 Min and <I5 Min <3

Lo

16. Emergency Lighting
and {llumination

0 2
No Emerg. Lighting or Illuminated Exits Emergency Lighting Emergenty-tighting and
Illum. Exits ) [llypf Bxits
-2 2 3

17. Emergency
Procedure and Staff
Training

No Procedures or Training

Procedures and no training

Training and no procedures

Comprehensive Plan and
Training ===

-3

3

Q//’

NOTES: a

o o

a oo

Use (0) where Parameter 5 is -10.
Use (0) where Parameter 10 is -8.
Use (0) on floor with fewer than 31 patients (existing
buildings only).

Use (0) where Parameter 4 is -10.
If no maintenance plan add a -4 to the value. If

repairs and maintenance are done when needed.

add a - 2 to the value. The value can never be less than 0.

g Use (0) where Parameter | is based on first floor zone
or on an unprotected type of construction (columns marked “U”).
h Use () if the areais class B or C interior finish in the corridor
and exit or room is protected by automatic sprinklers and
Parameter 13 is 0.
j Use this value in addition to Parameter 13 if the entire zone is
protected with quick-response automatic sprinklers.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

S Safety (S;) Safety (Ss3)
1. Construction -
2 2 2
(Corr And Exit) 3 X 3
| E}.{([)r:)t;r;;)r Finish \9 X \rB
gﬁgi(;ir:)fs(;glalls A X 2,
B 0 g o’
6. Zone Dimensions X X
7. Vertical Openings /;L X

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
and Alarms

X
S
X

X
Q ’
O
2
X

@,

S
X
O

13. Automatic
Sprinklers

+2= O

14. Fire Retardant
Materials

™~

15. Fire Brigade
Response Time

16. Emergency
Lighting and
Illumination

17. Emergency
Procedure and Staff
Training

PRSH N

Total Value

%
I

-5
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Zone Location

Containment (S,)

Extinguishment (Sp)

People Movement (S.)

17 Story 9 9 13
2™ Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment minus Mandatory > 0 -

Safety (S))

Containment (S,)

A\

Extinguishment minus
Safety (S,)

Mandatory 2 0
Extinguishment (Sp)

People minus  Mandatory > 0 /
Movement People

Safety (S;) Movement (S,) 1
General minus  Occupancy > 0 _ ;
Safety (S4) Risk (R)

Ble| [Re| Be| Ko

=]~ [F] F1¥) [&
@o E“o K7 o] {Alo
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AAul T

¢ roud \

RaTeur s,

?E«, chieTry ~ Level |

Australia Evaluation System TN il | .
Y Monash Hosp:
Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobite) Limited Mobility Not Mobile Not Movable
Risk Factor /1.0 / 1.6 3.2 4.5
=
2.) Patient Density (D)
Floor 1-5 610~ 11-30 >30
Risk Factor 1.0 12 ) 1.5 2.0
3.) Zone Location (L)
Floor 1 2 or 3 4™ to 6" 7™ and Above Basements
Risk Factor Al 1.2 1.4 1.6 1.6
N
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 s g More/None
Risk Factor 1.0 - 1.1 ( 1.2) 1.5 4.0
—

5.) Patient Average Age (A)

Age Under 65 Years and Over | Year 65 Years and Over, | Year and Younger
Risk Factor 1.0 1.2
\S———

Occupancy Risk
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I. Construction Floor and Zone Class A C/Iass—& Class C Combustible
First 2 2 ) 0 22
Second 4 2 -2 -4
Third 3 2 7 9
Fourth and Above 4 -7 -9 -13
2. [nterior Finish Class C Class B Class A
(Corridors and Exits) =
-5(0)° 03)" &3_/
3. Interior Finish Class C Class B Class A
(Rooms) 1] 0 =
30 3) 3
4. Corridors None or Incomplete <Vihr >%to<lhr >
Partitions/Walls -10(0)° 0 1(0)° w
5. Doors to Corridor No Door <20 Min FLR >20 Min FLR >20 Min FLR and Auto
P Closing
10 70 ) T(0)° 2(0)°
6. Zone Dimensions Dead End ~— No Dead Ends >30m and Zone Area Is
>30m >12m to 30m <12m >2000m’ SOOm"%Q_Om" <3500m?
-6(0)° -4(0)° -2(0)° -2(0)° 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed willl Indicated Fire Resist
-14 -10 < >1hrto <2hr >2hr
o) 2008 3(0)F
8. Hazardous Areas Double Deficiency Single DeTiciency No Deficiency
In Zone Outside Zone In Zone In Adjgegrm-tqne
-11 -5 -6 (V4 0
9. Smoke Control™ No Control Smoke Barrj s Zone " Mech. Assisted Systems by Zone
-5(0)° 0 _7 3
t0. Emergency <2 — Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizgm/aLgxits Direct Exits
-8 2 0 % 5
1'l. Manual Call No Manual Call Points Manual Call Poffts
Points'® W/O F.B. Conn. W/F.B_Genn.
Z t w_
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit otal Zone Space
and Alarm® Spaces
.
003y 203y 4Gy (6 J 3
13. Automatic None Corridor and Habit Space Entire Buildipg
Sprinklers'® ,A.dlq
0 8 10 }
_J
14. Fire Retardant No Materials Some fals AllNvtatErials
Materials 0 u/ b
15. Brigade Respcnse No Response > |5 Min >3 Min and <13 Min <5 Min
Pt w N
0 1 : <
16. Emergency Lighting No Emerg. Lighting or [lluminated Exits Emergency Lighting Emergency Lighting and
and [llumination [Mlum. Exits [1Tum Exits
-2 1 2

¢

1 7. Emergency
Procedure and Staff
Training

No Procedures or Training

Procedures and no training

Training and no procedures

Comprehensive Plan and
Training

-3

0

3

>

NOTES: a

o

o

o o

Use (0) where Parameter 5 1s —10.
Use (0) where Parameter 10 is -8.
Use (0) on floor with fewer than 31 patients (existing
buildings only).

Use (0) where Parameter 4 is —10.

If no maintenance plan add a —4 to the value. If

repairs and maintenance are done when needed,

add a - 2 to the value. The value can never be less than 0.

g Use (0) where Parameter | is based on first floor zone
or on an unprotected type of construction (columns marked “U").
h Use () if the area is class B or C interior finish in the corridor
and exit or room is protected by automatic sprinklers and
Parameter 13 is 0.
j Use this value in addition to Parameter 13 if the entire zone is
protected with quick-response automatic sprinklers.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

(S Safety (S) Safety (S;)

1. Construction l ;Z 522/
X

2. Interior Finish
(Corr. And Exit) 3 X 3 3
3. Interior Finish
(Rooms) 3 X X g
4. Corridors -2
Partitions/Walls ‘D\ X X
5. Doors to
Corridors 0 X O O
6. Zone Dimensions X X ( 7 O
7. Vertical Openings X @ @
8. Hazardous Areas

— —d_ x e
9. Smoke Control X X ? O
10. Emergency
Movement Routes X X ‘ /
11. Manual Call
Points X OZ X Q
12. Smoke Detection
and Alarms X 6 é {
13. Automatic . e
Sprinklers / O / . /O 2= S5 y 7
14. Fire Retardant
Materials / X X /
15. Fire Brigade
Response Time X é - é é
16. Emergency
Lighting and X X 3 ‘ g
[llumination
17. Emergency _
Procedure and Staff X X 5

Training

Total Value

s= 19

Se= /\/2,
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Zone Location

Containment (S,)

Extinguishment (Sp)

People Movement (S,)

1* Story 9 9 13
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 S, Ss ¢
Safety (S;) Containment (S,) IE E - m -~
Extinguishment minus Mandatory > 0 52 S _ <
Safety (S,) Extinguishment (S,) m E @ yd
People minus  Mandatory =2 0 S; S, C P
Movement People @ =
| Safety (S;) Movement (S.) @
. Ss R C
General minus  Occupancy > 0 _
Safety (S) Risk (R) I v
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Australia Evaluation System

Thial - Child @_S//Qb/awy Level |
LTpu— PQT}'QMT S ecdroom areas
Monesh  HOSPITa/

Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobjle Limited Mobility Not Mobile Not Movable

Risk Factor /10 ) 1.6 3.2 4.5

N ——
2.) Patient Density (D)
Floor 1-5 68~ 11-30 >30
Risk Factor 1.0 A12 ) 1.5 2.0
o
3.) Zone Location (L)
Floor e 2™ or 3™ 4% to 6™ 7" and Above Basements
Risk Factor )/ 4RV 1.2 1.4 1.6 1.6
S
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 . More/None
Risk Factor 1.0 1.1 ' ((1'.2 ) 1.5 4.0
5.) Patient Average Age (A)
Age Jinder 65 Years and Over | Year 65 Years and Over, | Year and Younger
Risk Factor A 1.0) 1.2
&

M D T A F
Occupancy Risk EI X . X H X @ X . - né
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1. Construction Floor and Zone Class A Class B Class C Combustible
First 2 Cy 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) P
Sy o0y @Y
3. Interior Finish Class C Class B Class A
(Rooms) 3" 13)" Kf’/
4. Corridors None or Incomplete <%hr >Yto<lhr = >1lhr
Partitions/Walls T0(0y 0 0y (_/}(?0)‘
3. Doors to Corridor No Door <20 Min FLR >20 Min FLR >20 Min FLR and Auto
Pl Closing
-10 &% 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30m >12m to 30m <I2m >2000m” 500m? to 2000m” <500m*
=y
600" 40y 2007 207 70 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed With Indicated Fire Resist
-14 -10 ié:b,r >1hr to <2hr >2hr
q) 20® 3(0)°
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
in Zone Outside Zone In Zage In Adjacent Zone
-1 -5 f-6) -2 0
9. Smoke Control™ No £qntrl Smoke Baler Serves Zone Mech. Assisted Systems by Zone
€ 0 3
t0. Emergency <27 Multiple Exits
Movement Routes DWI W/O Horizontal Exits Horizontal Exits Direct Exits
3 o
- @ 0 l S
1. Manual Call No Manual Call Points Manual Call Points
Points"® W/O F.B. Conn. W/F.B_Conn.
-4 | A2/
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit |~ Total Zone Space
and Alarm® Spaces
pay
( OSB)‘ 2(3y 4(3y 6 8
13. Automatic None Corridor and Habit Space Entire Building
inkl! (c) Py
Sprinklers i g 0
14. Fire Retardant No Materials Some Wrials All Materials
Materials 0 C i J 7
135. Brigade Respcnse No Response > 13 Min =~ >5 Min and <15 Min <5 Min
0 1 2 ( 6 )
16. Emergency Lighting No Emerg. Lighting or [lfluminated Exits Emergency Lighting Emcrgcn(:?ﬁghling and
and [llumination [Hfum. Exits llurp-Exits
17. Emergency No Procedures or Training | Procedures and no training | Training and no procedures | Comprehensive Plan and
Procedure and Staft Training =
Training -3 0 3 d
NOTES: a Use (0) where Parameter 5 is -10. g Use (0) where Parameter | is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U™).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the corridor
buildings only). and exit or room is protected by automatic sprinklers and
d Use (0) where Parameter 4 is -10. Parameter 13 is 0.
¢ If no maintenance plan add a —4 to the value. If j Use this value in addition to Parameter 13 if the entire zone is
repairs and maintenance are done when needed, protected with quick-response automatic sprinklers.

add a - 2 to the value. The value can never be less than 0.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

(S) Safety (S) Safety (S;)

1. Construction _2 X -
2. Interior Finish X ’
(Corr. And Exit) 3 g
3. Interior Finish
(Rooms) X X 3 :
4. Corridors
Partitions/Walls X X 02
5. Doors to
Corridors X @ O
6. Zone Dimensions % O O
7. Vertical Openings

X & &

8. Hazardous Areas

X

{1

9. Smoke Control

s 6

10. Emergency
Movement Routes

R

AJ |1

1 1. Manual Call

. X
Points
12. Smoke Detection
and Alarms Q
13. Automatic B
Sprinklers O +2= O
14. Fire Retardant X
Materials [

15. Fire Brigade

Response Time X 6
16. Emergency
Lighting and X 3
[llumination
17. Emergency
Procedure and Staff X X S
Training
Total Value Si= G S,- /\[ S,= \(O S /%
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Zone Location

Containment (S,)

Extinguishment (Sp)

People Movement (S,)

1*' Story 9 9 13
2™ Story 13 1 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 S Sa ¢
2 - Ve

Safety (S)) Containment (S,) E @ /]
Extinguishment minus Mandatory > 0 22 S _ ¢ L
Safety (S,) Extinguishment (Sy) Eﬂ E
People minus Mandatory > 0 S; S. C //
Movement People = [
Safety (Ss3) Movement (S.)

. S4 R C
General minus  Occupancy > 0 _ '
Safety (S Risk (R) d

04/08/99 A\IQP\new101A.doc




Australia Evaluation System

HONmsé

T Cé;/of

I+GSPLTQ4

V\g 764 /QT/M

C/\)/ S'/‘{Q/\/e O(QPCQTB?,

Risk Factor Values QL Oﬂa/@p(
1.) Patient Mobility (M)
Mobility Status Mahile Limited Mobility Not Mobile Not Movable
Risk Factor ¢ 1.0 1.6 32 4.5
2.) Patient Density (D)
Floor 1-5 6-1Q 11-30 >30
Risk Factor 1.0 (12) 1.5 2.0
————
3.) Zone Location (L)
Floor P 2" or 3™ 4" to 6™ 7™ and Above Basements
Risk Factor (( 1.1 ) 1.2 1.4 1.6 1.6
N
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 l L More/None
Risk Factor 1.0 1.1 C12) 1.5 4.0

5.) Patient Average Age (A)

65 Years and Over | Year

65 Years and Over, 1 Year and Younger

Age J
1.0_7

Risk Factor (!

1.2

M

Occupancy Risk

>
=lo
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I. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2 0 2
N
Second 4 é 2 ‘) -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) i @
S0 03)"
3. Interior Finish Class C Class B Class A
{Rooms) 307 10)" ?
4. Corridors None or Incomplete <Y hr >Wto<l1hr > 1 hr
Partitions/Walls -10(0y° 0 T0) ((2(0)3)
5. Doors to Corridor No Door <20 Min FLR > 20 Min FLR > 20 MIiTFER and Auto
e Closing
-10 C 0) 1¢{0)* 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area s
>30 m >12mto 30m <I2m >2000m’ 500m"}a.10\00m1 <500m*
-6(0)° -4(0)° 2(0)° -2(0)° 0 I

7. Vertical Openings

Open 4 or More Floors

Open 2 or 3 Floors

Enclosed with Indicated Fire Resist

13

-10

< Jht >lhrto <2hr

>2hr

4V 2(0)F

3(0)®

8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
7\4 In Zone Outside Zone In Zege In Adjacent Zone
11 -5 - -2 0
9. Smoke Control™ No Coqrol Smoke Bartier Serves Zone Mech. Assisted Systems by Zone
£-5(0)) 0 3
10. Emergency < Multiple Exits
Movement Routes D%qt W/O Horizontal Exits Horizontal Exits Direct Exits
-8 2 0 1 5
1'1. Manual Call No Manual Call Points Manual Call Points
Points‘ W/O F.B. Conn. W/F.B Conn.
. 4 1 2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm" Spgees
03y 203y 43y Q/ 8
13. Automatic None Corridor and Habit Space Entire Building
Sprinklers'®
& 8 "
14. Fire Retardant No Materials Som%{erials All Materials
Materials 0 ( g 3
15. Brigade Respcnse No Response > 15 Min >5 Min and <135 Min < in
0 1 2 &
16. Emergency Lighting No Emerg. Lighting or Illuminated Exits Emergency Lighting Emergency Lighting and
and [llumination [Hum. Exits i lllum. Exits
-2 1 2

<)

17. Emergency
Procedure and Staff
Training

No Procedures or Training

Procedures and no training

Training and no procedures

Comprehensive Plan and

-3

0

3

Training ==
5

NOTES: a

o o

o Q.

Use (0) where Parameter 5 is —10.
Use (0) where Parameter 10 is -8.
Use (0) on floor with fewer than 31 patients (existing
buildings only).

Use (0) where Parameter 4 is -10.
If no maintenance plan add a —4 to the value. If

repairs and maintenance are done when needed,

add a - 2 to the value. The value can never be less than 0.

g Use (0) where Parameter ! is based on first floor zone
or on an unprotected type of construction (columns marked “U™).
h Use () if the area is class B or C interior finish in the corridor
and exit or room is protected by automatic sprinklers and

Parameter 13 is 0.

j Use this value in addition to Parameter |3 if the entire zone is
protected with quick-response automatic sprinklers.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

(Sy) Safety (S;) Safety (S3)

1. Construction

=2 *
2. Interior Finish
(Corr. And Exit) ? 3
3. Interior Finish
(Rooms) 3 % \3
4. Corridors
Partitions/Walls (Q X &
5. Doors to
Corridors O @ O

6. Zone Dimensions

X

7. Vertical Openings

8. Hazardous Areas

&
4

—

9. Smoke Control

)

o _
_s
‘D)
O
é.
K

> ><.0\><®m/¢><><g><><><><><><7\)

X —-‘J\ -

10. Emergency X ~ -
Movement Routes — 02 O?
11. Manual Call -

. X
Points X 02_/
12. Smoke Detection
and Alarms X [ (
13. Automatic S~
Sprinklers O N ﬁO O
14. Fire Retardant X |
Materials {
15. Fire Brigade é‘
Response Time X K
16. Emergency
Lighting and X g - S
[llumination
17. Emergency -
Procedure and Staff X 5

Training

Total Value

(2]

- 19
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S,)

1™ Story 9 9 13
2™ Story 13 1l 15
3" Story or Above 15 13 15
Yes No
. . S| S-[i C L~
Containment  minus Mandatory 2 0 -
Safety (S)) Containment (S,) 5] = /
S S C
Extinguishment minus Mandatory >2 0 2 > _ /
Safety (S3) Extinguishment (Sp) IE' E [II
People minus  Mandatory 2 0 S3 Se C
Movement People 3l =[5
Safety (S;) Movement (S.) @ '
S R C
General minus  Occupancy 2 0 4 _ /
Safety (S4) Risk (R) q] - [ = [zd
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Australia Evaluation System

Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 1.6 L 32 D 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 1.2 1.5) 2.0
3.) Zone Location (L)
Floor R 2™ or 3™ 4" to 6 7™ and Above Basements
Risk Factor N 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 More/None
Risk Factor 1.0 1.1 AN 1.5 4.0

5.) Patient Average Age (A)

Age

Under 65 Years and Over 1 Year

_65-Years and Over, | Year and Younger

Risk Factor 1.0

112

Occupancy Risk
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l. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2 0 2.0
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) -
-5(0)" 03)" (3
3. Interior Finish Class C Class B Class A
(Rooms) 3" 13)° 3J
4. Corridors None or Incomplete <Y%hr >%to<lhr >1hr
Partitions/Walls 000y @ 1(0)° 2(0)°
5. Doors to Corridor No Door <20 Min FLR >20 Min FLR >20 Min FLR and Auto
Closing
-0 (00 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30m >12mto 30m <[2m >2000m’ 300m” to 2000m’ <500m?*
-6(0)° -4(0)° 2(0)° -2(0)° 0 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < lhr >lhr to <2hr >2hr
0 2000 3@)53
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zgne Outside Zone In Zone In Adjacent Zone
(-l D -5 -6 -2 [i]
9. Smoke Control™ ~ No Coatrol Smoke Barrier Serves Zone Mech. Assisted Systems by Zone
-3(0)°) 0 3
0. Emergency <2 Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizontal Exits Direct Exits
: 2 0 ) g
1'1. Manual Call No Manual Call Points Manual Call Points
Points'® W/O F.B. Conn. W/F.B. Conn.
3 1 (2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm‘® Spaces
Y
03y 703y 4(3y 6 8
13. Automatic None Corridor and Habit Space f Entire Building
Sprinklers'® —
‘9/ 8 i 10
14. Fire Retardant No Materials Some Materials i All Materials
Materials 0 ﬁr : 2
15. Brigade Respense No Response > 15 Min ] >3 Min and <13 Min <3 Min
0 1 2 6 )
16. Emergency Lighting No Emerg. Lighting or {lluminated Exits Emergency Lighting Emergency Lighting and
and Illumination [lum. Exits ) [llum, Exits
2 1 2 &Y
17. Emergency No Procedures or Training | Procedures and no training | Training and no procedures gomprehcnsive Plan and
Procedure and Staff 3 = '\} faining —
Training B 0 N >
NOTES: a Use (0) where Parameter 5 is —-10. g Use (0) where Parameter | is based on first floor zone

b Use (0) where Parameter 10 is -8.

Use (0) on floor with fewer than 31 patients (existing
buildings only).

Use (0) where Parameter 4 is -10.

If no maintenance plan add a 4 to the value. If

repairs and maintenance are done when needed,

add a - 2 to the value. The value can never be less than 0.

or on an unprotected type of construction (columns marked “U”).
h Use () if the area is class B or C interior finish in the corridor
and exit or room is protected by automatic sprinklers and
Parameter 13 is 0.
j Use this value in addition to Parameter 13 if the entire zone is
protected with quick-response automatic sprinklers.

o

o a
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Safety Parameters | Containment Safety Extinguishment People Movement General Safety (S,)
Sy Safety (S») Safety (S;)
1. Construction
-2 -2 X —
2. Interior Finish X -
(Corr. And Exit) 3 K¢
3. Interior Finish
(Rooms) = X X K
4. Corridors .
Partitions/Walls - X X o
5. Doors to R -
Corridors O X o <
6. Zone Dimensions X X > ‘
7. Vertical Openings
) X D o
8. Hazardous Areas X
P = -1
9. Smoke Control X X G o
10. Emergency
X
Movement Routes X l !
11. Manual Call
Points X z X 2
12. Smoke Detection
and Alarms X 2 z z
13. Automatic 9= &
Sprinklers o a ¢
14. Fire Retardant ,
Materials X X !
15. Fire Brigade ’
Response Time X é ~ G
16. Emergency ~
Lighting and X X < -
[llumination ]
17. Emergency
Procedure and Staff X X 3
Training
Total Val . ’
ota atue S|= - Sz':" -3 S3= H S4:
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S.)

1*' Story & o Q
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 | A S, ¢
Safety (S)) Containment (S,) - v
o . Sz Sy C
Extinguishment minus Mandatory > 0 _
Safety (S-) Extinguishment (Sy) - v
People minus  Mandatory > 0 S; S, C
Movement People |l =4 J
Safety (S3) Movement (S,)
. S4 R C
General minus  Occupancy > 0 _
Safety (S) Risk (R) v
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-
Australia Evaluation System el O
Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 ~(1.6) 3.2) 45
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
| Risk Factor 1.0 1.2 1.5 (2.0)
3.) Zone Location (L)
Floor 1 2™ or 3% 4" to 6" 7" and Above Basements
Risk Factor Aa.r’ 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
| Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 More/None
"Risk Factor 1.0 1 12 (L5 4.0
5.) Patient Average Age (A)
Age Under 65 Years and Over 1 Year 65 Years and Over, | Year and Younger
Risk Factor 1.0 1.2 )

Occupancy Risk
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1. Construction Floor and Zone Class A Class B Class C Combustible
First 2 ( 2) 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits)
-5(0)" 03)" @
3. [nterior Finish Class C Class B Class A
(Rooms) 30" G Cy
4. Corridors None or Incomplete <Y hr >%to<lhr >1hr
P 1t - AN - —
artitions/Walls -T0(0)° 0 wo)-l 2(0)J
3. Doors to Corridor No Door <20 Min FLR >20 Min FLR > 20 Min FLR and Auto
~ Closing
10 0 my’ 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area [s
>30m >12m to 30m <[2m >2000m* 500m” to 2000m’* <500m~
5(0F 40P 2007 2007 0 )
7. Vertical Openings Open 4 o More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < Ihr >1hrto <2hr >2hr
0 2(0)% 3
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In Zone In Adjacent Zone
-11 -5 -6 -2 D)
9. Smoke Control™ No Control Smoke Barrier Serves Zone Mech. Assisted Systems by Zone
-S%) 0 3
10. Emergency <2 Multiple Exits
Movement Routes . Deficient W/O Horizontal Exits Horizontal Exits Direct Exits
-8 2 0 T 735)
11. Manual Call No Manual Call Points Manual Cail Points
Points W/O F.B. Conn. W/F.B. Conn.
4 1 2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm® Spaces
o83y 23y 43y 6 8
13. Automatic None Corridor and Habit Space Entire Building
inl ey Pl
Sprinklers' w g T
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 Q} 7
| 5. Brigade Respcnse No Response > 15 Min >5 Min and <135 Min <5 Min
0 (@D 2 6
16. Emergency Lighting No Emerg. Lighting or [lfuminated Exits Emergency Lighting Emergency Lighting and
and lllumination lum. Exits ) lum_Exits
-2 l 2
No Procedures or Training | Procedures and no training | Training and no procedures | Comprehensive Plan and
17. Emergency Training
Procedure and Staft raining =
Training -3 0 3 C )
NOTES: a Use (0) where Parameter 5 is -10. g Use (0) where Parameter 1 is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U™).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the corridor
buildings only). and exit or room is protected by automatic sprinklers and
d Use (0) where Parameter 4 is -10. Parameter 13 is 0.
¢ If no maintenance plan add a —4 to the value. If j Use this value in addition to Parameter 13 if the entire zone is
repairs and maintenance are done when needed, protected with quick-response automatic sprinklers.

add a - 2 to the value. The value can never be less than 0.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S;) |

Sy Safety (S,) Safety (S;)

1. Construction X

z 2 <
2. Interior Finish
(Corr. And Exit) 2 X P4 2
3. Interior Finish

4
(Rooms) 2 X X B
4, Corridors
Partitions/Walls ! X X /
5. Doors to
Corridors ) X / /
6. Zone Dimensions X X ) /
7. Vertical Openings D X 0

[a¥

8. Hazardous Areas X

O o Qe
9. Smoke Control X X o o
10. Emergency
Movement Routes X X 51 S-
[ 1. Manual Call
Points X Z X =z
12. Smoke Detection
and Alarms X ¢ o e
13. Automatic . .
Sprinklers O o 2= O Q
14. Fire Retardant
Materials ( X X /
15. Fire Brigade X )
Response Time ' ! {
16. Emergency
Lighting and X X -z o
illumination - =
17. Emergency
Procedure and Staff X X 5 ’;
Training -

Total Value Sy= ,,-.:r Si= Se= 7 C-

>
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Zone Location Containment (S,) Extinguishment (Sp) People Movement (S.)
1" Story ® @ 6}
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 S S, ¢
Safety (S)) Containment (S,) Eﬂ m - z /
L . S, Sy C
Extinguishment minus Mandatory 2 0 = _
Safety (S,) Extinguishment (Sy) ‘/
People minus Mandatory > 0 S; S C _
Movement People /7 =y {
Safety (S;) Movement (S.)
. S4 R C
General minus  Occupancy 2 0 -
Safety (Ss) Risk (R) [20] ZRR
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Australia Evaluation System

Risk Factor Values

1.) Patient Mobility (M)

Moartle fodf Hosp %l ©

Vg i

Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 e 3.5 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 (12 1.5 2.0
3.) Zone Location (L)
Floor 1 2™ or 37 4" to 6™ 7™ and Above Basements
Risk Factor ' 1.2 1.4 1.6 1.6

4.) Ratio of Patients to Attendants (T)

Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 More/None
Risk Factor 1.0 (I'N 1.2 1.5 4.0

5.) Patient Average Age (A)

Age

Under 65 Years and Over | Year

63 Years and Over, 1 Year and Younger

Risk Factor

1.0

(12 )

Occupancy Risk

BHE
b
HE
~
-
x

HE
<
HE
!
Nk
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1. Construction Floor and Zone Class A Class B Class C Combustible
First 2 Q) 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) —
=500 03" Q’J
3. Interior Finish Class C Class B Class A
(Rooms) _3“)!! ](3)“ (‘3)
4. Corridors None or Incomplete <‘/Ahr >%to<lhr >1hr
Partitions/Walls -1 0(0)-1 0 U(O)J 2(0)-1
5. Doors to Corridor No Door <20 Min FLR >20Min FLR >20 Min FLR and Auto
I Closing
-10 ©> 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30 m >12mto 30m <12m >2000m’ 500m” to 2000m” <500m*
607 40 2007 200F 1) i
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < lhr >lhr to <2hr >2hr
0 207 308
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In Zone In Adjacent Zone
11 -5 -6 2) 0
9. Smoke Control™ No Control Smcke Barrier Serves Zone Mech. Assisted Systems by Zone
-50)S 0 3
10. Emergency <2 Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizontal Exits Direct Exits
-8 2 0 D) 3
11. Manual Call No Manual Call Points Manual Call Points
Points'® W/O F.B. Conn. W/F.B, Conn.
4 I 2/
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm®® ~ Spaces
@UY 2(3y 403y 6 8
13. Automatic None Corridor and Habit Space Entire Building
Sprinklers' @ 3 T
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 (:\y 7
15, Brigade Respcnse No Response > 15 Min >5 Min and <13 Min <5 hﬁn
0 1 2 (g/
16. Emergency Lighting No Emerg. Lighting or [lluminated Exits Emergency Lighting Emergency Lighting and
and Illumination [llum. Exits Ilum, Exits
-2 1 2 g/

17. Emergency
Procedure and Staff
Training

No Procedures or Training

Procedures and no training

Training and no procedures

Comprehensive Plan and

-3

0

3

Training
€

NOTES: a

o o

o

o

Use (0) where Parameter 5 is —10.
Use (0) where Parameter 10 is -8.
Use (0) on floor with fewer than 31 patients (existing
buildings only).

Use (0) where Parameter 4 is -10.

If no maintenance plan add a —4 to the value. If

repairs and maintenance are done when needed,
add a - 2 to the value. The value can never be less than 0.

g Use (0) where Parameter | is based on first floor zone
or on an unprotected type of construction (columns marked “U™).
h Use () ifthe area is class B or C interior finish in the corridor
and exit or room is protected by automatic sprinklers and

Parameter 13 is 0.

j Use this value in addition to Parameter 13 if the entire zone is
protected with quick-response automatic sprinklers.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

(Sy) Safety (S,) Safety (S;)

1. Construction

2 2 X z
2. Interior Finish
(Corr. And Exit) ; X Z <
3. Interior Finish

~7 -
(Rooms) S X X Y
4. Corridors
Partitions/Walls ] X X )
5. Doors to X
Corridors o 0 a
6. Zone Dimensions X X O o
7. Vertical Openings

o X 0, o

8. Hazardous Areas

~7 -2 X T
9. Smoke Control X X o o
10. Emergency
Movement Routes X X I ’
11. Manual Call
Points X D X Z
12. Smoke Detection .
and Alarms X O o o
13. Automatic B
Sprinklers g o == 0 o
14. Fire Retardant
Materials l X X ’
15. Fire Brigade
Response Time X é (A =
16. Emergency
Lighting and X X -~
[Tlumination g <
17. Emergency .
Procedure and Staff X X 6 >
Training

Total Value S,= g S,= ? S= /6 Si= .3
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Zone Location

Containment (S,)

Extinguishment (Sp)

People Movement (S,.)

™ Story e} @ €%
2" Story 13 1 15
3" Story or Above 15 13 15
Yes No |

Containment  minus Mandatory > 0 Sy Se <
Safety (S;) Containment (S,) . - E‘ /

o . S, Sy C
Extinguishment minus Mandatory > 0 - _ /
Safety (S,) Extinguishment (Sy)
People minus  Mandatory 2 0 Sy S. C
Movement People b 1 =[z /
Safety (Ss3) Movement (S;) .

. S4 R C

General minus  Occupancy P4 0 _
Safety (Sy) Risk (R) & v/
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T{."‘l 4 - jamlg Cr;mcj Asedd Care &n/rﬁ,/ apn bour
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Australia Evaluation System No éﬂﬂ'n Iles s
\\ ’ /VA——I//
Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 1.6 32 4.5
S~——"
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 1.2 1.5 2.0)
3.) Zone Location (L)
Floor [ 2™ or 3™ 4™ to 6™ 7™ and Above Basements
Risk Factor 1) 1.2 1.4 1.6 1.6
 S—
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 - More/None
Risk Factor 1.0 1.1 1.2 (15 A 4.0

5.) Patient Average Age (A)

Age

Under 65 Years and Over | Year

65 Years and Over, 1 Year and Younger

Risk Factor

1.0

A2

Occupancy Risk

NE
<

NE

~]>
1
Nk
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1. Construction Floor and Zone Clas‘s‘ A Class B Class C Combustible
First 2/ 2 0 )
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) _
-5(0)" 03" ( 3)
3. Interior Finish Class C Class B Class A
(Rooms) 3 1G) (y‘
4. Corridors None or Incomplete <"hr >Yto<lhr > 1 hr
Partitions/Walls @0)4 TOR 20)°
5. Doors to Corridor No Door <20 Min FLR >20 Min FLR >20 Min FLR and Auto
. Closing
-10 £0/ 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30m >12m to 30m <I2m >2000m” 500m? 10 2000m” <500m"~
50r (0P oy . 0) 0 ]
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with [ndicated Fire Resist
-14 -10 < lhr >lhrto <2hr >2hr
2(0) 3(0)
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In Zone In Adjacent Zone
D) 3 r3 2 0
9. Smoke Control™ ¥ No Control Smoke Barrier Serves Zone Mech. Assisted Systems by Zone
-3(0)° £0) 3
10. Emergency <2 e Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizontal Exits Direct Exits
-8 2 0 o 5
I'l. Manual Call No Manual Call Points Manual Call Points
Points' W/O F.B. Conn. W/E.B, Conn.
-4 l 2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm® Spaces N
03y 23y 45y 6 Cy
13. Automatic None Corridor and Habit Space Entire Building
oL (c) N
Sprinklers 0 g 10
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 (9 3
15. Brigade Respcnse No Response > 15 Min | >3 Min and <135 Min <5 Min
0 ] ‘ 2 <V
16. Emergency Lighting No Emerg. Lighting or [lluminated Exits Emergency Lighting Emergency Lighting and
and [llumination [llum. Exits R [flum. Exits
-2 ! CZ) 3

1 7. Emergency
Procedure and Staff
Training

No Procedures or Training

Procedures and no training

Training and no procedures

Comprehensive Plan and
Training

-3

0

g

5

NOTES:

o oW

(L =9

Use (0) where Parameter 5 is —10.
Use (0) where Parameter 10 is -8.
Use (0) on floor with fewer than 31 patients (existing
buildings only).

Use (0) where Parameter 4 is -10.

If no maintenance plan add a —4 to the value, If

repairs and maintenance are done when needed.
add a - 2 to the value. The value can never be less than 0.

uq

Use (0) where Parameter 1 is based on first floor zone

or on an unprotected type of construction (columns marked “U”).

=

Use () if the area is class B or C interior finish in the cormdor

and exit or room is protected by automatic sprinklers and

Parameter 13 is 0.
j Use this value in addition to Parameter |13 if the entire zone is

protected with quick-response automatic sprinklers.
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Safety Parameters | Containment Safety Extinguishment People Movement General Safety (S,)
' Sy Safety (S;) Safety (S;)

: Cons'tructilo.n 2 2 X & 2

ot ot 3 ‘ 3 7

?kgr;t;rsr Finish 3 X X 2

gégi(;ir(r)fs(;:i’al]s B / & X X - /ﬂ

Coine o : 0 0

6. Zone Dimensions X X _ & _ 2

7. Vertical Openings O X 0 0

8. Hazardous Areas - // - // X _ [ /

9. Smoke Control X X 0

Movement Rotes X * |

;’Ll ri\txisanual Call X 2 X

;iaSAnl];:ssDetecnon X g 7

e 0 NG

e | : :

15. Fire Brigade

Wl N SSTE RS =[O

Response Time X { ({
16. Emergency
Lighting and X X
[llumination 2
17. Emergency
Procedure and Staff X X 3
Training

Total Value

Si=~] 2 S= 7 Si= ) j Se= g
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Zone Location

Containment (S,)

Extinguishment (Sp)

People Movement (S,)

1*' Story 9 9 13
2™ Story 13 11 15
3" Story or Above 15 13 15
Yes No

Containment  minus Mandatory > 0 S S ¢
Safety (S,) Containment (S,) n E B ﬂ

L . S Sp C
Extinguishment minus Mandatory > 0 = _
Safety (S,) Extinguishment (S;) lzI |§_|
People minus  Mandatory > 0| S Se C
Movement People =
Safety (S;) Movement (S.) EI

. S4 R C

General minus  Occupancy 2 0 _—
Safety (S4) Risk (R)
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Australia Evaluation System

Risk Factor Values

1.) Patient Mobility (M)

w/ W/}

Mobility Status Mobile | Limited Mobility Not Mahile Not Movable
Risk Factor 1.0 ] 1.6 32 45
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 1.2 1.5 [@X%
3.) Zone Location (L)
Floor B 2™ or 3™ 4T to 6™ 7™ and Above Basements
Risk Factor P 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 . More/None
Risk Factor 1.0 1.1 1.2 fa % 4.0
5.) Patient Average Age (A)
Age Under 65 Years and Over 1 Year 65 Years and Over, 1 Year and Younger
Risk Factor 1.0 1.2/

Occupancy Risk
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1. Construction Floor and Zone Class A Class B Class C Combustible
First @ 2 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) —~
-5(0)° 03" Cy
3. Interior Finish Class C Class B Class A
(Rooms) 30" 13)" @
4. Corridors None or Incomplete <Y hr >%to<1hr > lhr
Partitions/Walls @0)4 0 1(0)1 2(0)°
5. Doors to Corridor No Door <20 Min FLR > 20 Min FLR >20 Min FLR and Auto
Closing
-10 /0) 1(0)7 2(0)°
6. Zone Dimensions Dead End ~ No Dead Ends >30m and Zone Area Is
>30m >[2mto 30m <12m >2000m’ 500m™ to 2000m” <500m*
6(0r EIO) 707 2007 0 ]
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < lhr >lhrto <2hr >2 hr
( 0) 200y 3(0)®
8. Hazardous Areas Double Deticiency Single DeTiciency No Deficiency
In Zone Outside Zone In Zone In Adjacent Zone N
-1l -5 -6 -2 70)
9. Smoke Control™ No Control Smoke Barriez Serves Zone Mech. Assisted System3 By Zone
30y 70) 3
t0. Emergency <2 - Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizontal Exits [ Direct Exits
-8 2 0 CU [ 3
1 1. Manual Call No Manual Call Points Manual Call Points
Points® W/O F.B. Conn. W/F.B. Conn.
-4 1
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm@ Spaces
P
03y 2(3y 43y 6 8 )
13. Automatic None Corridor and Habit Space Entire Building
Sprinklers® =
prinklers (y 3 T
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 @ 3
I'5. Brigade Respcnse No Response >[5 Min >5 Min and <13 Min <5 M%n
0 1 2 1
16. Emergency Lighting No Emerg. Lighting or Illuminated Exits Emergency Lighting Emergency Lighting and
and [Humination lllum. Exits ) . Iltum. Exits
-2 1 (;7 ] 3
No Procedures or Training | Procedures and no training | Training and no procedures | Comprehensive Plan and
|7. Emergency Traini
Procedure and Staft | raining _
Training -3 0 &4 >
NOTES: a Use (0) where Parameter § is -10. g Use (0) where Parameter | is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U™).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the cormidor
buildings only). and exit or room is protected by automatic sprinklers and
d Use {0) where Parameter 4 is -10. Parameter 13 is 0.
¢ 1f no maintenance plan add a —4 to the value. If j Use this value in addition :0 Parameter 13 if the entire zone is
repairs and maintenance are done when needed. protected with quick-response automatic sprinklers.

add a - 2 to the value. The value can never be less than 0.
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

. (S) Safety (S,) Safety (S;)
I. Construction Z 2 % 2
o o 7 5 3
?Rlor:)t;rsl?r Finish 3 X ,3
;‘;.agiotirg:is%;alls "/O X ~/ &
Corrdors 0 0

6. Zone Dimensions

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
and Alarms

13. Automatic
Sprinklers

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

16. Emergency
Lighting and
[llumination

17. Emergency
Procedure and Staff
Training

Total Value

Ss= ) |

o W N INTIO RN -0 o[

/9
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S.)

1 Story 9 9 13
2" Story 13 1 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory 2 0 Si s‘.‘ _ ¢
Safety (Sy) Containment (S,) E m
Extinguishment minus Mandatory > 0 5, So - ¢
Safety (S,) Extinguishment (Sp) E @
People minus  Mandatory > 0] S S, C
Movement People 21 =
Safety (S;) Movement (S;) @
. S4 R C
General minus  Occupancy > 0 _
Safety (S Risk (R)
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C.2 Trial 2

Trial two consist of minor changes to that of trial one. The results are later specified.



STuogeNT\S'

Rescdenvce

T l‘q |

o}

Safety Parameters

Containment Safety

)

Extinguishment
Safety (S;)

People Movement
Safety (S;)

General Safety (S,)

1. Construction

<

2. Interior Finish
(Corr. And Exit)

3. Interior Finish
(Rooms)

4. Corridors
Partitions/Walls

5. Doors to
Corridors

-

Ol o[l |50

6. Zone Dimensions

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

| 1. Manual Call
Points

Nxx\~><><><><><><
O™

12. Smoke Detection

Q) ><(\T|Q x;\)Q@ = xwx

"
and Alarms O
13. Automatic o~
Sprinklers O 2= @
14. Fire Retardant
Materials , X X

15. Fire Brigade
Response Time

16. Emergency
Lighting and
Illumination

>

17. Emergency
Procedure and Staff
Training

S

SRR Vi PO

Total Value

Sy= &.

S3:Q3

s4=,2/;Z
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Zone Location

Containment (S,)

Extinguishment (S;)

People Movement (S,)

1 Story 9 9 13
2" Story 13 11 15
3" Story or Above 15 13 15

Yes No
Containment  minus Mandatory > 0 S S c L
Safety (S)) Containment (S,) i3] =4 ]

L

Extinguishment minus Mandatory > 0 5 So _ < /
Safety (S>) Extinguishment (Sy) @
People minus  Mandatory > 0 S; S. C //
Movement People B g =%
Safety (S;) Movement (S;)
General minus  Occupancy > o S R _ C /
Safety (S.) Risk (R) RY - [1] ~ sk

04/08.99 A:\NIQP\new 101A.doc




aclo !l T P_g“-/c,/w—aT"‘V Aevel | /MI‘QI 02,
Safety Parameters | Containment Safety Extinguishment People Movement General safety (S;)
] (S1) Safety (S,) Safety (S;)

|. Construction & ‘2 X Q
2. Interior Finish %
(Corr. And Exit) \?) % 3
3. Interior Finish
(Rooms) ) X X 3
4. Corridors ‘
Partitions/Walls 1 X X cil
5. Doors to
Corridors @ X O Q ‘
6. Zone Dimensions % X @ @
7. Vertical Openings O X O @
8. Hazardous Areas — 2 _ 2 X . ;zi
9. Smoke Control

X X O C

J

10. Emergency =
Movement Routes X X [ ,
1. Manual Call X (2 X 2
Points
12. Smoke Detection
and Alarms X G é é
13. Automatic : _ h
Sprinklers (O / O 2= \5 / (\/
14. Fire Retardant
Materials / X X, /
15. Fire Brigade
Response Time X ‘s/ ‘</ é
16. Emergency '
Lighting and X X (g 3
[llumination s
17. Emergency —
Procedure and Staff X X 5 Y

Training

Total Value

~X
Q
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S,)

1" Story 9 9 13
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No

. . S, S C
Containment  minus Mandatory > 0 = T /
Safety (S)) Containment (S,)

L]
Extinguishment minus Mandatory > 0| = S _ ¢ /
Safety (S,) Extinguishment (S,) @ n
People minus Mandatory > 0 S; Se C
Movement People ﬁ (3] =[H
Safety (S;) Movement (S.) i« . .
. S R C

General minus  Occupancy > 0 — /
Safety (Ss) Risk (R) he] = [38t
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Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

S) Safety (S,) Safety (S;)

1. Construction ';L (Q
X <2

2. Interior Finish
(Corr. And Exit) 1 X 3 %
3. Interior Finish
(Rooms) 2 X X 3
4. Corridors
Partitions/Walls ) X X =2
5. Doors to
Corridors F‘ X Q @
6. Zone Dimensions

X X O C
7. Vertical Openings X O @

8. Hazardous Areas

X

9. Smoke Control

- S

10. Emergency
Movement Routes

~

2

11. Manual Call
Points

X

12. Smoke Detection
and Alarms

&

[3. Automatic
Sprinklers

2= @

14. Fire Retardant
Materials

X

15. Fire Brigade
Response Time

§/

16. Emergency
Lighting and
[llumination

=

17. Emergency
Procedure and Staff
Training

Total Value

s= &
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Zone Location Containment (S,) Extinguishment (Sy) People Movement (S.)
1™ Story 9 9 13
2" Story 13 1 15
3" Story or Above 15 13 15
Yes No

Containment  minus Mandatory > 0 | S ¢ //
Safety (S;) Containment (S,) ) E B

2 /
Extinguishment minus Mandatory 2 0 > ) S _ ¢ 7
Safety (S,) Extinguishment (Sy) @
People minus  Mandatory > 0 S; S, C e
Movement People 5] - = e
Safety (S;) Movement (S,) @

. Sy R C

General minus  Occupancy 2 0 ) _
Safety (S Risk (R) - -

04/08/99 A:\NIQP\new101A.doc
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Safety Parameters

Containment Safety

Sy

Extinguishment
Safety (S,)

D/ SMoke HRTecTan,

People Movement
Safety (S;)

General Safety (S,)

1. Construction

2.

X

2. Interior Finish
(Corr. And Exit)

3

3. Interior Finish
(Rooms)

4. Corridors
Partitions/Walls

5. Doors to
Corridors

6. Zone Dimensions

C
O

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
and Alarms

13. Automatic
Sprinklers

14. Fire Retardant
Materials

15. Fire Brigade

xx\ﬁxgmgx)xxei\xxxxxx/b

Response Time X ; I7
16. Emergency

Lighting and X g g
Illumination

17. Emergency

Procedure and Staff X <

Training

Total Value

s= /¢
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Zone Location

] Containment (S,)

Extinguishment (Sy)

People Movement (S.)

1*' Story 9 9 13

2" Story 13 11 15

3" Story or Above 15 13 15
Yes No

Containment  minus Mandatory > 0 S Sa <

Safety (S)) Containment (S,) E EI - /

Extinguishment minus Mandatory > 0 S S <

Safety (S.) Extinguishment (Sy) El - |1| /‘

People minus  Mandatory > 0 S; S. C /

Movement People =

Safety (S;) Movement (S.) @ @

General minus  Occupancy > 0| ™ R _ C /

Safety (S¢) Risk (R) 7 - [

04/08/99 A:\NIQP\new 101A .doc




Thiod 2 -

M.

Eexvly (T 93piTaf

Safety Parameters

Containment Safety

Extinguishment

People Movement

General Safety (S,)

(Sy) Safety (S,) Safety (S;)
1. Construction -7 = X -2
2. Interior Finish
(Corr. And Exit) > X 3 =
3. Interior Finish
(Rooms) S X X 5
4. Corridors
Partitions/Walls o 2 X &
5. Doors to
Corridors O X o g
6. Zone Dimensions X X o
7. Vertical Openings
8. Hazardous Areas | / B ” X —)

— !
9. Smoke Control X X ‘ o
10. Emergency /
Movement Routes X X /
11. Manual Call
Points X p X Z
12. Smoke Detection X
and Alarms 2 Z z
13. Automatic N _
Sprinklers %% % 2= 0 O
14. Fire Retardant
Materials , X X /
15. Fire Brigade
Response Time X ﬁ/ L/ v
16. Emergency
Lighting and X X S 7
Illumination
17. Emergency
Procedure and Staff X X Z =
Training -

Total Val »
ota alue S|= ‘cl Sz= _ S S3= /6 S4: 7
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Zone Location Containment (S,) Extinguishment (Sy) People Movement (S,)
1 Story ® @ <
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No

Containment  minus Mandatory > 0 S S ¢
Safety (S)) Containment (S,) - ﬂ - f/

L . S, Sp C
Extinguishment minus Mandatory 2 0 ) _ /
Safety (S,) Extinguishment (S,)
People minus  Mandatory > 0 S; S. C
Movement People g - 2] <[z /
Safety (S;) Movement (S.)
General minus  Occupancy > 0 S4 R ¢ ‘/
Safety (S,) Risk (R) (4] - [53 ~
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Safety Parameters

Containment Safety

Extinguishment’

People Movement

General Safety (S4)

(Sv) Safety (S,) Safety (Ss)

1. Construction 2 7 X z
2. Interior Finish
(Corr. And Exit) Z X £ <
3. Interior Finish
(Rooms) E X X S
4. Corridors
Partitions/Walls | X X /
5. Doors to X
Corridors ) ] (
6. Zone Dimensions X X / /
7. Vertical Openings

O X 9, O
8. Hazardous Areas X

O J a
9. Smoke Control X X 6 o
10. Emergency
Movement Routes X X ‘; S
1 1. Manual Call
Points X }7/ X 2
12. Smoke Detection
and Alarms X (P o O
13. Automatic _
Sprinklers O D Vo ©
14. Fire Retardant
Materials t X X {
15. Fire Brigade
Response Time X l , l
16. Emergency
Lighting and X X z z
lllumination -
17. Emergency
Procedure and Staff X X 2 —
Training

Total Value S,= I S,= %/ S;= e Se= 26
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S;)

@

o

1 Story @
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 Sy Ss ¢
Safety (S)) Containment (S,) o] - [e] =[] v
Extinguishment minus Mandatory > 0 5, 3 Sy _ < \/
Safety (S,) Extinguishment (Sy) E E
People minus  Mandatory 2 0| S N C \/
Movement People - q =
i Ix

Safety (S3) Movement (S,) Ij ‘ B

. Sq R C
General minus  Occupancy > 0 —
Safety (Sq) Risk (R) )] - [4k S
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Safety Parameters Contaifiment Safety Extinguishment People Movement General Safety (S,)

(S) Safety (S,) Safety (S;)
1. Construction

zZ 2 X =

2. Interior Finish
(Corr. And Exit) = X 5 —
3. Interior Finish
(Rooms) 2 X X Z
4. Corridors
Partitions/Walls { X X [
5. Doors to
Corridors o X o
6. Zone Dimensions X X
7. Vertical Openings X

D o o
8. Hazardous Areas - > X 5
9. Smoke Control % X o 0
10. Emergency
Movement Routes X X / |
11. Manual Call
Points X Z X 2
12. Smoke Detection X o
and Alarms ¢ o
13. Automatic . 0=
Sprinklers o & o 4
14. Fire Retardant

!
Materials ‘ X X [
15. Fire Brigade
Response Time X 51’/ ¥ Y
16. Emergency
Lighting and X X » 2
llumination > -
17. Emergency
Procedure and Staff X X T 5
Training
Total Value Y3
a u S,= g S,= {/9 Sy= 74 Sy= Z};
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S,)

1*" Story & @ @
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 S S ¢
ontain 2 =[=
Safety (S)) Containment (S,) m /
. . . Sv Sb C /
Extinguishment minus Mandatory 2 0 = _ ‘/
Safety (S,) Extinguishment (Sy) I—Il -5
People minus  Mandatory 2 0] S S. C
Movement People iy n =
Safety (S3) Movement (S,) m ‘/
C
General minus  Occupancy =2 0 S R, - /
Safety (S,) Risk (R) I,
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Safety Parameters | Containment Safety Extinguishment People Movement General Safety (S,)
(Sy) Safety (S,) Safety (Ss3)
1. Constructi
onstruction 2 2 X 2
2. Interior Finish
(Corr. And Exit) ? X -__>> 3
3. Interior Finish
(Rooms) 2 X X =
4. Corridors -
Partitions/Walls /& % X X =~/
5. Doors to A .
Corridors U X O O
6. Zone Dimensions X X _ 2 _ 2
7. Vertical Openings ,
pening O X c O
8. Hazardous Areas ~
— // - // X //
9. Smoke Control X X O O
10. Emergency
Movement Routes X X / /
1. Manual Call
Points X Z X 2
12. Smoke Detection
and Alarms X 9 ? %
3. Automatic _
Sprinklers O O O #2m O
14. Fire Retardant
Materials X X /
15. Fire Brigade L
Response Time X ‘ / £/ /
16. Emergency
Lighting and X X 2 2
[llumination
17. Emergency >
Procedure and Staff X X 5 S
Training
Total Value -
S]= - ) Z Sz= ‘5 S:;: / 6] 84: 5
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Zone Location

Containment (S,)

Extinguishment (S,)

People Movement (S.)

17 Story 9 9 13
2" Story 13 11 15
3" Story or Above 15 13 15

Yes No

Containment  minus Mandatory > 0 S S ¢
Safety (S;) Containment (S,) E E] -

o . S, Sy C
Extinguishment minus Mandatory 2 0 = _
Safety (S,) Extinguishment (Sy) i
People minus Mandatory > 0 S;3 S C
Movement People /9 =4
Safety (S;) Movement (S,.) . EZ'

. S, R C

General minus  Occupancy > 0

Safety (S,)

Risk (R)
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Safety Parameters | Containment Safety Extinguishment People Movement General Safety (S,)
Sy Safety (S2) Safety (S;)
1. Construction 2 X 2

2. Interior Finish
(Corr. And Exit) 3

5 B

X 3

3. Interior Finish ?

(Rooms)

4. Corridors N
Partitions/Walls - /0 X /0
5. Doors to i

Corridors D O

6. Zone Dimensions X

7. Vertical Openings

0
8. Hazardous Areas d

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call

Points

12. Smoke Detection

and Alarms ?

13. Automatic ‘ e

Sprinklers & 2

14. Fire Retardant

Materials / X

15. Fire Brigade X ) L L)

Response Time

16. Emergency

Lighting and X 2 2

b e B =
> XQ 3{\)><><®><><><><><><N
- Q|
x

[llumination
17. Emergency j
Procedure and Staff X X
Training ?
Total Value S _) S~ // S,= /7 S = /7
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S;)

I*" Story 9 9 13
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No

Containment  minus Mandatory > 0 S Sy ¢

Safety (S) Containment (S,) il 7z

Extinguishment minus Mandatory > 0 5 S C

5 - =

Safety (S,) Extinguishment (Sy)

People minus  Mandatory > 0 S; S, C

Movement People /9 13l =g

Safety (S;) Movement (S,) D .

General minus  Occupancy > 0 S R _ c

Safety (S.) Risk (R) [7]
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C.3 Trial 3

Trial three was weighted to give conclusions that are much closer to the NFPA 101A.
The justification for the weighting is in chapter five of this report.



[CRNE  fostr TAL  fespihd 2oe AL 3

Australia Evaluation System

Risk Factor Values

1.) Patient Mobility (M)

Mobility Status Mobile Limited Mobility Not Mapile Not Movabie
Risk Factor 1.0 1.6 (32) 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-3Q >30
Risk Factor 1.0 1.2 15/ 2.0
3.) Zone Location (L)
Floor i~ 2" or 3 4"t 6" 7" and Above Basements
Risk Factor [ 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 More/None
Risk Factor 1.0 1.1 1.2 as) 4.0
5.) Patient Average Age (A)
Age Under 65 Years and Over | Year 65 Years and Over, 1 Year and Younger
Risk Factor (1.0 D 1.2

M D L T A F
Occupancy Risk @ X X E X @ X =
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|. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2 (y 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) .
oy 03)" 3
3. Interior Finish Class C Class B Class A
(Rooms) _3(l)n 1(3)h @
4. Corridors None or Incomplete <Y hr >%lo<lhr >1hr
Partitions/Walls TO(0F (‘_0“) Ty 207
5. Doors to Corridor No Door <20 Min FLR >20 Min FLR > 20 Min FLR and Auto
~ Closing
-10 ) 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30m >12mto 30m <I2m >2000m’ SOOmZg‘,\ZOOOmZ <300m~
607 40y 20y 2007 0 ]
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
13 <10 < lhr >1hr to <2hr >2hr
(D) 20 3(0)°
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In géoge In Adjacent Zone
-11 -5 (-6) -2 0
9. Smoke Control™ No Control Smoke Barrier Sgrves Zone Mech. Assisted Systems by Zone
S0F D 3
10. Emergency <2 Multiple Exits
Movement Routes Deticient W/O Horizontal Exits Horizontal Exits Direct Exits
P
-8 2 0 T G)
I'l. Manual Call No Manual Call Points Manual Call Points
Points* W/O F.B. Conn. W/F.B, Conn.
-4 1 C2 X-{1 ¢
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm® Spaces
(_0;(3)' R 203y 43y 6 8
13. Automatic I\lo/r_le\ Corridor and Habit Space Entire Building
ink! {c) <
Sprinklers' Q- 3 o
14, Fire Retardant No Materials Some Materials All Materials
Materials %\ 1 3
13. Brigade Response No Response > 15 Min >3 Min and <15 Min \’{ <5 Min
0 l Y i
16. Emergency Lighting No Emerg. Lighting or [lfuminated Exits Emergency Lighting Emergency Lighting and
and [llumination Ulum, Exigs Illum. Exits
L/ T 2 3
17. Emergency No Procedures or Training | Procedures and no training | Training and no procedures gfar?n;;;cghenswe Plan and
Procedure and Staff P =
Training -3 W 3 >
NOTES: a Use(0) where Parameter 5 is -10. g Use (0) where Parameter 1 is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U”).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the corridor
buildings only). and exit or room is protected by automatic sprinklers and
d Use (0) where Parameter 4 is —10. Parameter 13.is 0.
e If no maintenance plan add a -2 to the value. If j Use this value in addition to Parameter 13 if the entire zone is
repai intenance are done when needed, protected with quick-response automatic sprinklers.
add £~ 1 to the value. The value can never be less than 0.

7
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Safety Parameters | Containment Safety Extinguishment People Movement General Safety (S,)
(Sy) Safety (S,) Safety (S;)
1. Construction
O O X <)
2. Interior Finish X
(Corr. And Exit) -3 -5 -S
3. Interior Finish _
(Rooms) _Z X X E
4. Corridors
Partitions/Walls o X X O
5. Doors to
Corridors 0 X ®) O
6. Zone Dimensions X X O o
7. Vertical Openings C> X ) Q)
8. Hazardous Areas ) é -G % -G
9. Smoke Control X X —( - /
10. Emergency
Movement Routes X X {' 5
11. Manual Call
Points X l X 1
12. Smoke Detection
and Alarms X ' O O QD
13. Automatic _
Sprinklers O O 2= O <
14. Fire Retardant
Materials O X X O
15. Fire Brigade
Response Time X Z Z <
16. Emergency
Lighting and X X —C
[llumination - &
17. Emergency
Procedure and Staff X X @) 0]
Training
Total Value S,= _'% S,= _ 3 Sy= ._‘ S,= ,%
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Zone Location

Containment (S,)

Extinguishment (S,)

People Movement (S,)

%

1*" Story @
2™ Story 13 11 15
3" Story or Above 15 13 15
Yes No
Containment minus Mandatory > 0 S Sy c
Safety (S)) Containment (S,) - 9] -]
o . S, Sp C
Extinguishment minus Mandatory 2 0 ) _
Safety (S;) Extinguishment (Sp) D
People minus  Mandatory 2 0 S; S. C
Movement People - =
Safety (S;) Movement (S.) EI EI D
. S4 R C
General minus  Occupancy 2 0 ) -
Safety (S.) Risk (R) 3] L]
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[ oeME JRSING  Mo#E  TRIAL3

Australia Evaluation System

Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 1.6 (32 ) 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-3Q >30
Risk Factor 1.0 1.2 (1.5) 2.0
3.) Zone Location (L)
Floor N 2™ or 3" M0 6" 7™ and Above Basements
Risk Factor 1/ 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 . More/None
Risk Factor 1.0 1.1 1.2 Q15 ) 4.0
i

5.) Patient Average Age (A)

Age Under 65 Years and Over | Year 65 Years and Over, | ¥ear and Younger

Risk Factor 1.0 (12)

g

A
/

T F
Xl X [4 T[4

NE
>
EE
>
NI

Occupancy Risk

F R
o + ks = [#43
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1. Construction Floor and Zone Class A Clgs{_s\B Class C Combustible
First 2 ( 2 ) 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) .
-5(0)" 03)" LS)
3. Interior Finish Class C Class B Class A
(Rooms) 30 Tk ( 3)
4. Corridors None or Incomplete <Yahr >%to<Ihr ~ >1lhr
Partitions/Walls ~T0(0)° @ Ty 207
3. Doors to Corridor No Door <20 Min FLR >20 Min FLR > 20 Min FLR and Auto
P Closing
-10 (o) 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area [s
>30m >12m to 30m <I2m >2000m* SOOmMOOOm‘ <500m?
-6(0)° -4(0y 2(0° -2(0)° 57 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 Ahr >lhrto <2hr >2hr
2(0)* 3(0)8
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In Zgne In Adjacent Zone
=Y 3 76) 2 0
9. Smoke Control™ No Control Smoke Bartigr-Serves Zone Mech. Assisted Systems by Zone
S0y (N 3
10. Emergency <2 Multiple Exits
Movement Routes Detlicient W/O Horizontal Exits Horizontal Exits Dire,c‘t‘gl‘(its
-8 2 0 I /3
I [. Manual Call No Manual Call Points Manual Call Points
Points W/O F.B. Conn. W/F B_Conn.
-4 1 (2)
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm" Spaces
y
S 23y 4Gy 6 8
13. Automatic None Corridor and Habit Space Entire Building
inklers'® N\
Sprinklers w 3 0
14. Fire Retardant No Materials Some Materials All Materials
Materials Q) 1 2
15. Brigade Respense No Response > 15 Min >5 Min and <135 Min <5 Min
o 1 © g
16. Emergency Lighting No Emerg. Lighting or illuminated Exits Emergency Lighting Emergency Lighting and
and [llumination [llum. Exits 11lum, Exits
-2 1 2 (}/
17. Emergency No Procedures or Training | Procedures and no training | Training and no procedures | Comprehensive Plan and
Proccdurg and Staff 3 ’!\0 Training —
Training B ( ) 3 >
NOTES: a Use (0) where Parameter 5 is —10. g Use (0) where Parameter 1 is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U”).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the corridor
buildings only). and exit or room is protected by automatic sprinklers and
d Use (0) where Parameter 4 is -10. Parameter 1315 0.
e [f no maintenance plan add a -2 to the value. If j Use this value in addition to Parameter 13 if the entire zone is
repairs and maintenance are done when needed, protected with quick-response automatic sprinklers.

add a - 1 to the value. The value can never be less than 0.
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Safety Parameters

Containment Safety

Sy

Extinguishment
Safety (S,)

People Movement
Safety (S;)

General Safety (S,)

1. Construction

Z

X

2. Interior Finish
(Corr. And Exit)

3. Interior Finish
(Rooms)

4. Corridors
Partitions/Walls

S. Doors to
Corridors

<
3
O
O

6. Zone Dimensions

X

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
and Alarms

13. Automatic
Sprinklers

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

C
NQ@W\)WOG‘\QOOGW\A

16. Emergency
Lighting and
Illumination

17. Emergency
Procedure and Staff
Training

Total Value

S= (O

Sy= [L(
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S.)

1™ Story @ @ @
2" Story 13 11 15
30 Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 S Ss < \/
Safety (S)) Containment (S,) @ -
S S C
Extinguishment minus Mandatory > 0 2 > _ j
Safety (S;) Extinguishment (Sp) IE I—ZI @
People minus  Mandatory 2 0| S S, C
Movement People 3 7] =[0 \/
Safety (S3) Movement (S;)
. Sy R C
General minus  Occupancy =2 0 _
Safety (Sy) Risk (R) Y] - 14F " [5% J
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Australia Evaluation System

Risk Factor Values

1.) Patient Mobility (M)

(reafl o
/ {‘r,».#*"’

Mobility Status Mobile Limited Mqbility Not Mobiie Not Movable
Risk Factor 1.0 {16/ 3.2 45
~—7
2.) Patient Density (D)
Floor 1-5 6-10 1)-3Q, >30
Risk Factor 1.0 1.2 s/ 2.0
3.) Zone Location (L)
Floor & — 2™or3® 4o 6™ 7™ and Above Basements
Risk Factor (T1D 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants e 1 1 More/None
Risk Factor L 1.0\ 1.1 1.2 1.5 4.0
~_"7

5.) Patient Average Age (A)

Age Under 65 Years and Over 1 Year 65 Years and Over, 1 Year and Younger
Risk Factor 1.0 (12)
M D L T A F
Occupancy Risk I X fis X E X [731 X = [37
F R
10 + =
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1. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2J 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits)
-5(0)" 03)" ‘3
3. Interior Finish Class C Class B Class A
(Rooms) -3(l)" % ;-;/)
4. Corridors None or Incomplete <%hr >Yto<thr >1hr
Partitions/Walls 100y 0 T(0) 705)°
5. Doors to Corridor No Door <20 Min FLR >20 Min FLR >20 Min FLR and Auto
Closing
-10 0 (0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area [s
>30 m >12mto 30m <12m >2OQQL“‘ 500m? to 2000m°* <500m?
-6(0)° -4(0)° -2(0)° -ZQ)y 0 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < lhr >1hrto <2hr >2hr
\0/ 2(0® 3(0)8
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zong Outside Zone In Zone In Adjacent Zone
11/ -5 -6 -2 0
9. Smoke Control™ “~"No Control Smoke Barrigr Serves Zone Mech. Assisted Systems by Zone
-5(0)° L0/ 3
10. Emergency <2 Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizgntah Exits Direct Exits
-3 2 0 T 5
1. Manual Call No Manual Call Points Manual Call Points
Points'® W/O F.B. Conn. W/F B—pnn.
-4 1 2/
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm Spaces
@)‘ 203y 4(3y 6 3
13. Automatic None Corridor and Habit Space Entire Building
Sprinklers' T
&B/ 8 10
I4. Fire Retardant No Materials Some Materials All Materials
Materials 0 T 3
15. Brigade Respense No Response > 15 Min >5 Min and <135 Min SMn
0 1 2 @
16. Emergency Lighting No Emerg. Lighting or Illuminated Exits Emergency Lighting Emergency Lighting and
and [llumination Illum. Exits ~ [llum. Exits
-2 1 2 > 3
17. Emergency No Procedures or Training | Procedures and no training | Training and no procedures Corpgrehenswe Plan and
Training
Procedure and Staff 3 5 3
Training - ( ) 5
NOTES: a Use (0) where Parameter § is -10. g Use (0) where Parameter 1 is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U™).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the corridor
buildings only). and exit or room is protected by automatic sprinklers and
d Use (0) where Parameter 4 is -10. Parameter 13 is 0.
e If no maintenance plan add a -2 to the value. If j Use this value in addition to Parameter 13 if the entire zone is
repairs and maintenance are done when needed, protected with quick-response automatic sprinklers.

add a - | to the value. The value can never be less than 0.
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Safety Parameters

Containment Safety

Sy

Extinguishment
Safety (S,)

People Movement
Safety (S;)

General Safety (S,)

1. Construction

Z

X

Z

2. Interior Finish
(Corr. And Exit)

3. Interior Finish
(Rooms)

4. Corridors
Partitions/Walls

b

5. Doors to
Corridors

XK X XX

2
2
L
\

6. Zone Dimensions

>

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
and Alarms

13. Automatic
Sprinklers

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

16. Emergency
Lighting and
[llumination

\w-\‘)

17. Emergency
Procedure and Staff
Training

Total Value

S4= / O
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Zone Location

Containment (S,)

Extinguishment (Sp)

People Movement (S,)

0

9

1¥ Story
2" Story 13 11 15
3" Story or Above 15 13 15
Yes No
| Containment minus Mandatory > 0 | S, B (E \/
Safety (S)) Containment (S,) EI @
Extinguishment minus Mandatory > 0| 2 So _ < J
Safety (S,) Extinguishment (Sy) 9] =[
People minus  Mandatory > 0 S; S. C \/
Movement People ] =
Safety (S;) Movement (S,) I—Tﬂ @
General minus ~ Occupancy > o > R _ ¢ \/
Safety (Sq) Risk (R) A - [34 " [
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Australia Evaluation System
Risk Factor Values
1.) Patient Mobility (M)
Mobility Staius Mobile Limited Mobiiity Not Mobiie Not Movabie

Risk Factor 1.0 1.6 ~3.2°% 4.5
2.) Patient Density (D)

Floor 1-5 6-10 1307 >30

Risk Factor 1.0 1.2 NE, 2.0

3.) Zone Location (L)
Floor ! 2™ or 3™ 4" to 6™ 7™ and Above Basements

Risk Factor (/- 12 14 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 ~ TN 1 More/None
Risk Factor 1.0 \ 1.1/ 1.2 1.5 4.0
5.) Patient Average Age (A)
Age Under 65 Years and Over | Year 65 Years and Over, 1 Y&anand Younger
Risk Factor 1.0 .2 /

Occupancy Risk

BE
>
@U
>
[Z]e
>
==
>
ks
0
ﬂm
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1. Construction Floor and Zone Class A Cl;a;s\B Class C Combustible
First 2 \2/ 0 -2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits) I
-5(0)° 03" 73
3. Interior Finish Class C Class B ClassA
(Rooms) 30" 1Ok 3
4. Corridors None or Incomplete <Y hr >%to<1hr >l hr
Partitions/Walls 1000y 0 or 2007
3. Doors to Corridor No Door <20 Min FLR >20Min FLR >20 Min FLR and Auto
-~ Closing
-10 0 \L(0)" 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30 m >[2mto 30m <I2m >2000m* 500m? t;x?,\OOOm‘ <500m°
-6(0)° -4(0)° -2(0)° -2(0)° 0/ 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 ?{br >1hr to <2hr >2hr
W 2(0) 3(0)¢
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zame Outside Zone In Zone In Adjacent Zone
GIL -5 -6 -2 0
9. Smoke Control™ No Copyrol Smoke Barrier Serves Zone Mech. Assisted Systems by Zone
{()5) 0 3
10. Emergency <2 Muiltiple Exits
Movement Routes Detficient W/O Horizontal Exits Horizopml\ Exits Direct Exits
-8 2 0 i 3
I'1. Manual Call No Manual Call Points Manual Call Points .
Points® W/O F.B. Conn. W/F.B. Conn.
-4 1 n2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm® — Spaces
03y 2(3y - 43y 6 8
13. Automatic W Corridor and Habit Space Entire Building
Sprinklers'® Q@ 3 T
14. Fire Retardant No Materials Some rfv_ijgerials All Materials
Materials 0 U 3
15. Brigade Response No Response > 15 Min >5 Min and <13 Min <5 Min
0 I 2 7
16. Emergency Lighting No Emerg. Lighting or Hlluminated Exits Emergency Lighting Emergency Lighting and
and lllumination [lum. Exits . [llum. Exits
-2 w 2 3
17. Emergency No Procedures or Training | Procedures and no training | Training and no procedures gor.n;?rihensivc Plan and
Procedure and Staff 3 6’\ 3 raining .
Training ) U 2
NOTES: a Use (0) where Parameter 5 1s -10. g Use (0) where Parameter 1 is based on first floor zone
b Use (0) where Parameter 10 is -8. or on an unprotected type of construction (columns marked “U™).
¢ Use (0) on floor with fewer than 31 patients (existing h Use () if the area is class B or C interior finish in the cormidor
buildings only). and exit or room is protected by automatic sprinklers and
d Use (0) where Parameter 4 is -10. Parameter 13 is 0.
e [f no maintenance plan add a -2 to the value. If j Use this value in addition to Parameter 13 if the entire zone is
repairs and maintenance are done when needed, protected with quick-response automatic sprinklers.

add a - 1 to the vatue. The value can never be less than 0.
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Safety Parameters

Containment Safety

Sy

Extinguishment
Safety (S,)

People Movement
Safety (Ss)

General Safety (S;)

I. Construction

Yq

7

[

X

A

2. Interior Finish
(Corr. And Exit)

X

Z

3. Interior Finish
(Rooms)

Y

4. Corridors
Partitions/Walls

<
s
/

5. Doors to
Corridors

[P

)

6. Zone Dimensions

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
and Alarms

13. Automatic
Sprinklers

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

16. Emergency
Lighting and
[llumination

17. Emergency
Procedure and Staff
Training

Total Value

=\
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Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S,)

1”" Story @ @ @
2" Story 11 5
3" Story or Above 15 13 15
Yes No
Containment  minus Mandatory > 0 S Sa ¢
Safety (S)) Containment (S,) @ lzl B \/
. . S, Sp C
Extinguishment minus Mandatory 2 0 _
Safety (S,) Extinguishment (Sy) m \/
People minus  Mandatory > 0 S; S, C
Movement People Y =y \/
|
Safety (S;) Movement (S,) . ﬂ
. S4 R C
General minus  Occupancy 2 0 _
Safety (S,) Risk (R) [1&2 4
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Australia Evaluation System
Risk Factor Values
1.) Patient Mobility (M)
Mobility Status Mobitg Limited Mobility Not Mobile Not Movable
Risk Factor 1.0/ 1.6 3.2 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 . 1.2 1.5 2.0
3.) Zone Location (L)
Floor 2™ or 3 ™o 6™ 7™ and Above Basements
Risk Factor [ 1.1/ 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 More/None
Risk Factor 21,0 1.1 1.2 1.5 4.0

—_

5.) Patient Average Age (A)

Age

Under 65 Years and Oven\| Year

65 Years and Over, | Year and Younger

Risk Factor

~1Y/

1.2

Occupancy Risk

04/09/99 A:\IQP\new 101 A .doc




1. Construction Floor and Zone Class A C|’§S\B Class C Combustible
First 2 2/ 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits)
-5(0)" o3y’ {_3)
3. Interior Finish Class C Class B CIass\A
R v ——
(Rooms) 3(0) 13)" 3/
4. Corridors None or Incomplete <hr > '/fklo <lhr >lhr
Partitions/Walls ~T0(0)" 0 QSO)J 2(0)°
5. Doors to Corridor No Door <20 MinFLR >20 Min FLR > 20 Min FLR and Auto
Closing
-10 (0) T(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area [s
>30 m >12m to 30m <|2m >2000m* 500m? to 2000m? <500m*
-6(0)° -4(0)° 2(0° -2(0)° 0 ( D
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist ™~
-14 -10 <Al_hr >1hrto <2hr >2hr
/ 2(0)® 3(0)8
8. Hazardous Areas ~—Qouble Deficiency Single Deficiency No Deficiency
In-gone\ Outside Zone In Zone In Adjacent Zone
[-11 ) -5 -6 -2 0
9. Smoke Control™ N0 Control Smoke BarrienServes Zone Mech. Assisted Systems by Zone
-5(0)° 0/ 3
10. Emergency <2 : Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizomal Exits Direct Exits
-8 2 0 W 3
11. Manual Call No Manual Call Points Manual Call Poin{s”
Points" W/O F.B. Conn. W/F B~ €onn.
4 1 \. 2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit ~Total Zone Space
and Alarm® Spaces
AN
\ \gB)‘ 2(3y 4(3y 6 8
3. Automatic None Corridor and Habit Space Entire Building
i (c) SN
Sprinklers \0) 3 o
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 O 3
15. Brigade Response No Response > 15 Min >5 Min and <15 Min < 5Min

0

1

2

FS

16. Emergency Lighting

and [ilumination

No Emerg. Lighting or

Hluminated Exits

Emergency Lighting

Emergency Lighting and

17. Emergency
Procedure and Staff
Training

[Hum. Exits L~ Illum. Exits
-2 w 2 3
No Procedures or Training | Procedures and no training | Training and no procedures | Comprehensive Plan and
s Training
-3 0 3 3
g

NOTES:

a Use (0) where Parameter 5 is -10.

b Use (0) where Parameter 10 is -8.
¢ Use (0) on floor with fewer than 31 patients (existing

buildings only).

Use (0) where Parameter 4 is ~10.
If no maintenance plan add a -2 to the value. If
repairs and maintenance are done when needed,

o o

add a - 1 to the value. The value can never be less than 0.

LE]

o

Use (0) where Parameter | is based on first floor zone

or on an unprotected type of construction (columns marked “U").
Use { ) if the area is class B or C interior finish in the corridor
and exit or room is protected by automatic sprinklers and
Parameter 13 is 0.
Use this value in addition to Parameter 13 if the entire zone is
protected with quick-response automatic sprinklers.
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Safety Parameters

Containment Safety

S

Extinguishment
Safety (S,)

People Movement
Safety (S;)

General Safety (S,)

1. Construction

7

)

L

X

2. Interior Finish
(Corr. And Exit)

9

3. Interior Finish
(Rooms)

E
7

X

(o I I Y

4. Corridors
Partitions/Walls

5. Doors to
Corridors

XX X X

6. Zone Dimensions

>

7. Vertical Openings

8. Hazardous Areas

X
L
l
0
X

9. Smoke Control

10. Emergency
Movement Routes

S—

11. Manual Call
Points

12. Smoke Detection
and Alarms

13. Automatic
Sprinklers

+2= 6

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

Y

16. Emergency
Lighting and
Illumination

17. Emergency
Procedure and Staff
Training

0

Total Value
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Zone Location

Containment (S,)

Extinguishment (S,)

People Movement (S,)

®

oY

1™ Story @

2" Story 13 | 15

3" Story or Above 15 13 15
Yes No

Containment  minus Mandatory > 0 i

S S, C
Safety (S,) Containment (S,) “ “ J
o . S, Sb C
Extinguishment minus Mandatory > 0 ) _ .
Safety (S,) Extinguishment (S) 4 - 9] /
People minus  Mandatory > 0 S; S. C
Movement People - = ‘/
Safety (S;) Movement (S.) [_!Q-]
. Sq R C
General minus  Occupancy > 0 ) _
Safety (S,) Risk (R) 9] - [k R J
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C.4 Comparison Chart of Trials

This Appendix compares the three different trials to each other and to the results of
NFPA 101A. The discrepancies are clarified in these charts.
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NFPA 101A| 1strun 2nd run 3rd run Diference Diference Diference
NFPA 101A-1st run| NFPA 101A-2nd run| NFPA 101A-3rd run
Mt. Beauty Hospital
S-S, -11 -18 -18 -18 7 7 7
S,-S, -13 -12 -14 -14 -1 1 1
S3-S. 5 5 3 3 0 2 2
SR -4 5.3 3.7 6.3 -9.3 7.7 2.3
Myrtleford Hospital
S4-S, 2 -1 -1 -1 3 3 3
S,-Sy -2 -1 -3 -3 -1 1 1
S5-S. 3 3 -1 -1 0 4 4
S+R 7 18.8 16.8 6.8 -11.8 -9.8 0.2
James Grimes Aged Care Centre
No Sprinklers
S4-S, -20 -21 -21 -21 1 1 1
S-Sy -8 -2 -4 -4 -6 -4 -4
S3-S¢ 6 8 6 6 -2 0 0
SR -17 -4.7 -6.7 -16.7 -12.3 -10.3 -0.3
Smoke Detectors W/ Separation
S-S, -9 -10 -10 -10 1 1 1
S-Sy 3 9 7 7 -6 -4 -4
S3-S, 6 8 6 6 -2 0 0
S+R -6 6.3 4.3 -5.7 -12.3 -10.3 -0.3
Lorne Hospital
S4-S, -13 -17 -17 -17 4 4 4
S,-S -8 12 -12 -12 4 4 4
S5-S, -1 -14 -14 -14 13 13 13
SR -5.8 -31 -31 -21 25.2 25.2 15.2




NFPA 101A] 1strun | 2nd run 3rd run Diference Diference Diference
NFPA 101A-1st run| NFPA 101A-2nd run| NFPA 101A-3rd run
Lorne Nursing Home
S:-S, -3 -7 -7 -7 4 4 4
S,-Sp -6 -9 -9 -9 3 3 3
S;-S, 7 0 0 0 7 7 7
S,R 3.3 -15.5 -15.5 -5.5 18.8 18.8 8.8
Dimboola Hospital
S:-S, -5 -8 -8 -8 3 3 3
S-Sy -11 -10 -12 -12 -1 1 1
S;-S, 4 0 -2 -2 4 6 6
S+R 1.08 -11.2 -13.2 -3.2 12.28 14.28 4.28
Dimboola Admin Building
S:-S, -7 -10 -10 -10 3 3 3
S,-Sp -11 -10 -12 -12 -1 1 1
S5-S, 4 -1 -3 -3 5 7 7
SR 1.33 -11.1 -13.1 -3.1 12.43 14.43 4.43
Dimboola Nursing Home
S4-S, -6 -9 -9 -9 3 3 3
S,-Sp -4 -6 -8 -8 2 4 4
S3-S, -8 3 1 1 -11 -9 -9
S+R -2.88 -11.2 -13.2 -3.2 8.32 10.32 0.32

*For the second run of the Australia Evaluation System the parameter "fire brigade response" was lower to 4 from 6 for a response less

than or equal to five minutes.

**For the third run ten points were added to the occupancy risk.




Appendix D

Appendix D consists of the new evaluation system HESA, the manual explaining its use,
and the computer tool to ease the use of HESA.



D.1 HESA — Healthcare Evaluation System of Australia

The final form of HESA completed by the Arup IQP group.



HESA — Healthcare Evaluation System of Australia

Worksheet Table 1-1 Occupancy Risk Parameter Factors

1.) Patient Mobility (M)

Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 1.6 32 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 1.2 1.5 2.0
3.) Zone Location (L)
Floor I 2™ or 37 4" to 6™ 7™ and Above Basements
Risk Factor 1.1 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 1 More/None
Risk Factor 1.0 1.1 1.2 1.5 4.0

5.) Patient Average Age (A)

Age

Under 65 Years and Over 1 Year

65 Years and Over, 1 Year and Younger

Risk Factor

1.0

1.2

Worksheet Table 1-2 Occupancy Risk Factor Calculation

Occupancy Risk

M

[]

XD XDX

0 x0 -0
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Worksheet Table 1-3 Safety Parameter Values

1. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2 0 2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits)
-5(0)° 0(3)° 3
3. Interior Finish Class C Class B Class A
(Rooms) 307 1G) 3
4. Corridors None or Incomplete <% hr >%to<lhr > 1 hr
Partitions/Walls T0(0)° 0 10y’ 2(0)°
5. Doors to Corridor No Door <20 Min FLR >20Min FLR > 20 Min FLR and Auto
Closing
-10 0 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area s
>30m >12m to 30m <12m >2000m* 500m” to 2000m’” <500m*
-6(0)° -4(0)° -2(0)° -2(0)° 0 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < thr >1hr to <2hr >2hr
0 2(0) 3(0)
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In Zone In Adjacent Zone
-11 -5 -6 2 0
9. Smoke Control™ No Control Smoke Barrier Serves Zone Mech. Assisted Systems by Zone
-5(0)° 0 3
10. Emergency <2 Multiple Exits
“Movement Routes Deficient W/O Horizontal Exits Horizontal Exits Direct Exits
-8 2 0 1 5
1'1. Manual Call No Manual Call Points Manual Call Points
Points®™ W/O F.B. Conn. W/F.B. Conn.
-4 1 2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm™ Spaces
0(3)® 2(3)¢ 4(5)% 6 8
13. Automatic None Corridor and Habit Space Entire Building
: (h)
Sprinklers' ) 3 T
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 1 3
15. Brigade Response No Response > 15 Min >5 Min and <15 Min <5 Min
0 1 2 4
16. Emergency Lighting No Emerg. Lighting or [lluminated Exits Emergency Lighting Emergency Lighting and
and illumination [lum. Exits illum. Exits
-2 I 2 3
17. Emersency No Procedures or Training | Procedures and no training | Training and no procedures gor}qp.rehensive Plan and
Procedure and Staff raining _
Training -3 0 3 3
NOTES: a Use () if the area is class B or C interior finish in the corridor f. Use (0) where Parameter 1 is based on first floor zone

and exit or room is protected by automatic sprinklers and
Parameter 13 is 0.

. Use (0) where Parameter 5 is -10.

. Use (0) where Parameter 4 is -10.

. Use (0) where Parameter 10 is -8.

. Use (0) on floor with fewer than 31 patients.

or on an unprotected type of construction (columns marked “U™).
g. Use this value in addition to Parameter 13 if the entire zone is
protected with quick-response automatic sprinklers.
h. If no maintenance plan add a -2 to the value. If
repairs and maintenance are done when needed,
add a - 1 to the value. The value can never be less than 0.

o o6 g
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Worksheet Table 1-4 Individual Safety Evaluations

Safety Parameters

Containment Safety

S

Extinguishment
Safety (S,)

People Movement
Safety (S;)

General Safety (S,)

1. Construction

X

2. Interior Finish
(Corr. And Exit)

3. Interior Finish
(Rooms)

4. Corridors
Partitions/Walls

5. Doors to
Corridors

6. Zone Dimensions

7. Vertical Openings

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Call
Points

12. Smoke Detection
anu Alarms

13. Automatic
Sprinklers

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

16. Emergency
Lighting and
[llumination

17. Emergency
Procedure and Staff
Training

Total Value

S3
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Worksheet Table 1-5 Individual Safety Evaluations

Zone Location Containment (S,) Extinguishment (Sy) People Movement (S.)
I Story 9 9 13
2" Story 13 11 15
3" Story or Above 15 13 15

Worksheet Table 1-6 Zone Fire Safety Equivalency Evaluation

Containment  minus Mandatory 2 0 Si ) S, _ ¢
Safety (S)) Containment (S,) D D D
Extinguishment minus Mandatory > 0 S ) S _ ¢
Safety (S,) Extinguishment (Sy) D D D
People minus  Mandatory > 0 S; S. C
Movement People - =
Safety (S;) Movement (S,) D D D
General minus  Occupancy > 0 S i R _ ¢
Safety (S:) Risk (R) ] - [ "

Worksheet Table 1-7 Fire Safety Priority Table

Interim Priority 1| Priority 2| Priority 3
Containment  minus Mandatory > 0
Safety (S)) Containment (S,)
Extinguishment minus Mandatory 2 0
Safety (S,) Extinguishment (Sy)
People minus  Mandatory > 0
Movement People
Safety (S;) Movement (S,.)
General minus  Occupancy 2 0
Safety (S,) Risk (R)

-If value is less than —15 check “Interim” box. The priority, “Interim”, is defined as critical matters of fire safety, which require attention
immediately.

-If value is greater than or equal to —15 but less than -5 check “Priority 1” box. “Priority 1” is for matters which require urgent action within the
next 12 month to improve fire safety.

-If value is greater than or equal to -5 but less than 5 check “Priority 2” box. “Priority 2" is for matter which present a medium level of risk to
fire safety and improvement works should be programmed for the next 2 to 35 years.

-If value is greater than or equal to 5 check “Priority 3” box. “Priority 3" is for matters of low risk to fire safety, which require further
consideration, analysis or review in master planning or further investigations.
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D.2 HESA Manual

The manual consists of the descriptions of the parameters and the step by step processes
taken to complete an evaluation of a healthcare facility in Australia.



HESA Manual

This is a fire safety evaluation tool modeled after the NFPA’s 101 A. This manual provides instructions to
complete the evaluation of Healthcare Facilities in Australia as well as descriptions of each parameter being
evaluated. Much of the description and steps are taken directly from the NFPA 101A and the BCA.

The evaluation is done on each of the Fire/Smoke Zones in the facility. A Fire/Smoke Zone is a space that
is separated by floors, horizontal exits, or smoke barriers. If there are no horizontal exits the entire floor is
considered a zone.

A floor that is not subdivided by horizontal exits or smoke barriers is considered a single zone. The entire
facility shall be divided into zones. In the case of repetition an evaluation of a typical zone may represent
the rest. The zones should include:

(a) Each type of patient zone having a different type of mobility, or attendant ratio

(b) Each zone that has different construction, finish, or protection system

(c) Zones with special medical treatment

(d) Zones not involving patients should be evaluated as follows:

1. Any zone, whether or not used for patient egress, shall be permitted to be evaluated on
the same basis as a patient use zone. In such case the value of factor F in the occupancy
shall be assigned a value of factor L. In such a case, the parameter 10, Emergency
Movement Routes, should be graded as deficient if the exit capacity is less than that
prescribed for the actual occupancy of the space and “<2 routes” if less than 75 percent
of the prescribed exit capacity is present.

2. Ifthe zone is separated form all patient use zones by a 2-hour fire-rated construction it
shall be permitted to be excluded from the evaluation. The space shall conform with the
portion of the BCA appropriate to its use. In addition, appropriate charges under Safety
parameter 8, Hazardous Areas, shall be charged against other zones in the facility.
Evaluation of an unoccupied floor located above the highest floor used for the healthcare
occupancy is not required, provided the unoccupied floors meet the construction
requirements of Section A in the BCA or if the floor is protected by sprinklers.

(e) Patient sleeping rooms or suites exceeding that specified by the BCA, which should be
evaluated as follows:

1. If the room or suited has a single exit access door, it should be evaluated as a single dead-
end zone.

2. A patient sleeping room or suite of sleeping rooms exceeding the BCA specification
should be evaluated as a separated zone.

3. A room other than a patient sleeping room-exceeding the specifications should be
evaluated as a separate zone.

The following is the limits set by the BCA for Zone Dimensions.

(V5]

Maximum Size of Fire Compartments or Atria

Classification Type of construction
A B C
9a max floor area- 5000m” 3500m” 2000m?
max volume- 30000m* 21000m’ 12000m”

Once the Fire/Smoke zone is determined the evaluation can be completed on that zone. The following are
the descriptions of the parameters that are evaluated. Much of the information is directly out of the NFPA
101A and the BCA.

The first five are used to establish a value of the Occupancy Risk. The Occupancy Risk is evaluated in the
first worksheet of the FSES.

1. Patient Mobility: The single most important factor in controlling risk in a healthcare facility is the
degree to which patients need assistance in taking the actions necessary for their safetv. The status of
the mobility is the capability of each patient to take actions necessary for self-protection. Below are
the four different classifications.




(a) Mobile. Capable of readily rising from bed and taking self-protecting actions at approximately the
same rate as a healthy adult. In order to be classified as mobile, the patient must not need
assistance in getting out of bed and must be able to open a closed or locked door. Persons shall be
considered to be mobile if they are not restrained or in any way other than limited in response
capabilities so that the type of arousal mechanism that normally would awaken an adult is not
effective.

(b) Limited mobility. Those patients who have all of the capabilities of a mobile person except that
the travel is slower.

(c) Not Mobile. Patients incapable of removing themselves from danger by themselves. Examples
are persons that are bedridden, restrained, or otherwise prevented from taking complete emergency
actions without assistance.

(d) Not Moveable. Patients not capable of being moved from the room in which they are housed
during the course of a fire. Examples include patients attached to life support machines or surgical
procedure that prohibit their immediate relocation.

2. Patient Density: The occupancy risk evaluation for occupancy density measures both the inherent
increase in the maximum fire death potential that occurs as the number of patients in a zone increases
and the problems involved for a limited staff in handling larger numbers of patients during an
emergency. The number of patients is essentially the number of beds that can be filled.

3. Zone Location: This factor relates the accessibility the fire brigade has to an area/zone.

(@) Floor factor. The measured zone’s location shall be considered to be on floor one if the floor
has direct access to the exterior at or within less than one-half floor height above or below
grade. If a building is on a sloping grade, each floor that has such an exterior access shall be
considered to be a first floor.

4. Ratio of Patients to Attendants: This risk factor recognizes the importance to patient safety of a staff
that is immediately available to respond in an emergency. The staff ratio considered is based on the
minimum staffing level immediately available (normally the night shifts).

(a) Patient-Attendant Factor. The ratio calculation is based on those patients in the fire/smoke
zone and the immediately available attendant staff. The ratio calculation shall be based on the
minimum staffing level (usually occurring during the night).

5. Patient Average Age: This risk factor recognizes the increased susceptibility of the elderly and of
Infants up to one year old to physical harm by smoke particles, gaseous combustible products, and
heated air.

The following seventeen parameters are the Safety Parameters. The safety parameters are a measure of
those building factors that bear on or contribute to the safety of those persons who might be in the
particular zone at the time of a fire. Only one value can be chosen for each of the parameters.

1. Construction: The construction types are defined in the BCA. The construction types used by the
BCA are A, B, and C. A fourth type of combustible was added to provide values for a building with a
hazardous construction. Where the facility includes additions or connected structures of different
construction, the rating and classification of the structure shall be based on the following:

(a) Separate facilities if a 120-minute or greater fire resistance level separation exists.

(b) The lower safety parameter point score involved if such a separation does not exist

The story is the distance to the primary level of exit discharge, or ground floor. This works the same
for floors above and below the ground level. The FRL ratings are referenced in Appendix B of the
HESA report.

2&3Interior Finish (Corridors, rooms and exits): The flame-spread classification shall be based on the
most combustible surface after the deletion of the trim.

The three classifications that are used are A, B, and C based on the SFI and SDI as seen below.

Flame Spread Index Smoke Development Index
Class A 0 0-2
Class B 1-3 0-5
Class C >4 >6




4.

8.

9.

Corridors Partitions/Walls: All elements of the partition, except the door need be included in the
determination of its time-rated fire resistance classification. The BCA defines the types of materials
that are acceptable in section C1.10. This can be seen in appendix B.

(a) Corridor partitions shall be given the value of none or incomplete if they do not meet the
requirements of the BCA.

(b) Partitions shall be permitted to be graded as “ < 1/2 hour,” provided the ceiling within the
fire/smoke zone is of a design and construction to resist the passage of smoke.

(c) Corridor partitions shall be graded as “greater than or equal to % hours but less than | hour” or
“greater than or equal to one hour” only where the partitions extend to the underside of the floor or
roof construction.

Doors to Corridors: The classification of doors to corridors shall be based on the minimum quality of

any door in the zone. The specifications are defined in section C3.4 of the BCA.

(a) A room shall be considered not having a door in the opening if there is some other mechanism that

prevents closing of the door. Doors that have been blocked by door stops, chocks, tie backs, or other

devises that necessitate manual unlatching or releasing action to close the door are also considered “no
door”.

(b) Doors are graded as “less than 20 minutes”, “greater than 20 minutes”, and “greater than or equal to

20 minutes and Auto close” if the FRL correlates.

(1) If doors are constantly kept closed except when persons are passing through them, they are
considered as automatically closing.
(ii) If self-closing doors are blocked open the are classified as “no door”.

Zone Dimensions: Zone dimensions are determined by the BCA

(a) The length of a corridor “dead end” shall be measured from the point at which a person egressing
from the dead end would have an option of egression in two separate directions.

(b) For each zone the value of the worst safety level is assessed for the entire zone.

(c) A value of zero is assigned if the if the risk factor of emergency movements is given a value of
negative eight. The reason for this is not to take away points in two areas.

Vertical Openings: These values apply to vertical openings and penetrations including exits

stairways, ramps, other vertical exits, pipe shafts, ventilation shafts, duct penetration, laundry and

incinerator chutes.

(a) Enclosures shall be of construction having a fire resistance level not less than prescribed.

(b) A vertical opening or penetration shall be considered if it has the following characteristics:

(i) unenclosed

(i1) Enclosed but does not have doors

(iii) Enclosed but has openings other than doorways

(iv) Enclosed with cloth, paper, or similar materials without any sustained flame-stopping
capabilities.

(c) Where vertical openings are located outside the fire/smoke zone and the separation between the
zone and vertical openings are of the prescribed FRL or greater and higher than the FRL of the
vertical opening protection, the higher value is used.

(d) Vertical openings shall be considered open for more than three floors if there is unprotected
penetration of four or more floors without a cutoff. If the shaft is enclosed at all floors except one
and this results in an unprotected opening between the shaft and one fire/smoke zone, the
parameter value assigned for that zone is given a value of zero.

Hazardous Areas: In assessing the parameter value for hazardous area, only one value should be

chosen. It shall be the most severe value according to the deficiencies in that zone. A hazard

(a) A “double deficiency’ occurs when a hazard is severe and the area doesn’t have sprinklers. Both
a fire enclosure and sprinkler system are necessary to have complete protection.

(b) The maximum deficiency that can be given to a hazard that is not severe is “single deficiency”.

(c) A “single deficiency” situation also is considered to exist where a severe hazard is protected by
automatic extinguishing system or by fire resistance-rating enclosure, but not both.

Smoke Control: Smoke Control consists of smoke barriers and or mechanical extinguishing

systems.

(a) “No Control” is defined as being no smoke barriers on the floor, and there is no mechanical
smoke control.



10.

12.

14.

(b) “Smoke barrier serves zone” is defined as a partition extending across the entire width of the
zone equipped with doors that either are self-closing or are closed by smoke detectors.

(¢) “Mechanically assisted smoke control” shall include a smoke control system that obstructs the
leakage of smoke between zones.

Emergency Movement Routes: A movement route is any means of egress meeting section D of the

BCA. Horizontal exits may be counted as required exits if the path of travel from a fire compartment

leads by one or more horizontals exits directly into another fire compartment that has at least one

required exit. This one cannot be a horizontal exit. Horizontal exits must be 2.5 m® per patient.

(a) Anemergency movement route is designated as “‘fewer than two routes” is there is not at least two
remote movement routes serving the zone. Movement routes shall be permitted to be outside the
physical limits of the zone.

(b) “Multiple routes” are assigned when occupants have the choice of two or more distinctly
separated movement routes from the zone.

(¢) “Horizontal exits” may be counted as required exits if the path of travel from a fire compartment
leads by one or more horizontal exits directly into another fire compartment which has at least one
required exits which is not a horizontal exit.

(d) The presence of a “single horizontal exit” from the zone being evaluated shall be assigned a value
of one, if the space on the opposite side of the exit is capable of handling all of the patients from
affected zones.

(e) “Direct exits” need to have a door operable by the room occupants that opens directly to the
exterior balcony with direct access to an exterior exit to a smokeproof enclosure. The direct exits
shall be ramped or without steps.

. Manual Fire Alarm: Manual call points should be provided so that no point is more than 30m from a

call point unless the patient characteristics are such that deliberate false alarms could be raised. In

such case manual call points shall be positioned in each staff area. Connection to the fire department

shall be considered as being met if the fire alarm system is connected directly to the fire department,

through an approved central station, or through other means acceptable to the authority having

jurisdiction.

Smoke Detection and Alarm:

(a) “None” is designated when no detectors are present.

(b) In the situation where smoke detectors are in the “corridors only” the parameter is assigned a
value of 2.

(c) “Rooms only” is designated when at least one detector is in each of the patient rooms.

(d) “Corridors and habitable spaces” are designated when systems are installed throughout the
corridors of the zone involved and the habitable spaces.

(e) “Total spaces™ is when there is a system in all spaces except non-combustible building voids that
contain no combustible materials.

. Automatic Sprinklers: A sprinkler system must comply with the AS 2118.1. Where a part of a

building is not protected with sprinklers it must be separated by a two-hour firewall. Fast response

sprinklers may be installed only if they are suitable for the type of application proposed. Sprinklers

are only given half the credit for the people safety movement. Each sprinkler system shall be

interconnected electrically with the fire alarm system and the main sprinkler control value.

(a) No credit is applied if there are no sprinklers of if they are not sufficient in quality.

(b) If there are sprinklers in the “Corridors and Habitable space” the parameter is assigned a value of
8.

(c) Ifthere are sprinklers in the entire facility then the parameter is given a value of 10.

Fire Retardant Material: All newly purchased upholstered fumishings, mattresses, curtains and the

like shall be flame-retardant or treated with flame-retardants to minimize the risk of ignition. In areas

accommodating the mentally ill, intellectually disabled or other patients likely to cause injury to

themselves or others, it is recommended that the foam fillings of mattresses and other furnishings be

treated with fire retardants.

(a) For azone with “no retardant materials” the value of 0 is designated.

(b) For a zone with “some fire retardant materials” the value 1 is designated.

(c) For a zone with “all materials being retardant” is awarded a value of 2.

. Brigade Response: The response time of the fire brigade is an essential part of maintaining life safety.

(a) Ifthere is “no response” the value of 0 is assigned.



16.

17.

(b) If the response is “> /5 min” then a value of 1 is assigned.

(c) Iftheresponseis “>3 min <]5min” then a value of 2 is assigned.

(d) Ifthe response is “<5” the maximum value of 4 is given.

Emergency lighting and Illumination: Emergency lighting should be provided in every passageway,
corridor, hallway, stairway, rooms with patient access bigger than 120m? at fire control areas, call
points, and any other location deemed necessary. Exit signs are required to be above doors and exit
directions and to be seen from any point in the corridor.

(a) The value of -2 is given if both criteria are less than satisfactory.

(b) The value of 1 is given if there are only “illuminated exits”.

(c) The value of 2 is given if there is “emergency lighting .

(d) The value of 3 is given if the zone meets both criteria.

Emergency Procedure and Staff Training: Procedures covering fire and other building emergencies
shall be prepared and documented for each buildings or unit on site. The procedures shall include
separate sections covering actions in the event of activation of smoke or heat detector, discovery of
fire/smoke incident or suspect conditions by staff, evacuation procedures, fire notices and emergency
plans. The procedures shall be developed and documented specifically for staff in each facility, taking
into account client characteristics, staff levels, fire protection systems, facility layout etc., and shall be
reviewed at least annually. All staff shall be assessed at intervals not exceeding six months and shall
receive further training if competency levels are not met.

(a) The value of -3 is given to the parameter if there is “no existing procedures or training”.

(b) If there are “procedures and no training” a value of 0 is assigned.

(c) Ifthere is regular “training but no procedures” a value of 3 is assigned.

(d) For having a both a “comprehensive plan and training” a value of 5 is assigned.



Healthcare Evaluation System of Australia

The evaluation is composed of four worksheets.

Complete the Occupancy Risk Parameters Worksheet first.

Step I: Determine the occupancy risk parameter factors by using table 1. For each risk parameter select the
appropriate risk factor value. Choose only one for each of the five parameters.

Worksheet Table 1-1 Occupancy Risk Parameter Factors

1.) Patient Mobility (M)

Mobility Status Mobile Limited Mobility Not Mobile Not Movable
Risk Factor 1.0 1.6 32 4.5
2.) Patient Density (D)
Floor 1-5 6-10 11-30 >30
Risk Factor 1.0 1.2 1.5 2.0
3.) Zone Location (L)
Floor ™ 2" or 3™ 4% to 6" 7™ and Above Basements
Risk Factor 1.1 1.2 1.4 1.6 1.6
4.) Ratio of Patients to Attendants (T)
Patients/ 1-2 3-5 6-10 >10 One or
Attendants 1 1 l More/None
Risk Factor 1.0 1.1 1.2 1.5 4.0
5.) Patient Average Age (A)
Age Under 65 Years and Over 1 Year 65 Years and Over, 1 Year and Younger
Risk Factor 1.0 1.2

Step 2: Compute the occupancy risk factor F
(a) Transfer the risk factor values from table 1 and multiply them together in table 2 to get the
value of F.

Worksheet Table 1-2 Occupancy Risk Factor Calculation

. M D L T A F
Occupancy Risk D X \:‘ X I:\ X D X L__I = D

Step 3: Then add a weighting factor of 10 to F in table 3 to get the occupancy risk R.

F R

10+D=D




Step 4. Determine the safety parameter values using table 4. Select only one value that best describes the
conditions in the zone. If there are two possibilities choose the lower point value. Do this for all seventeen
parameters. Make sure to note the discrepancies at the bottom of table 4. For the parameters of 9, 11, 12,
and 13 if maintenance doesn’t exist subtract two from the choose value. If maintenance is done when
needed subtract a value of 1 from the chosen value. The value can never be less than zero.

Worksheet Table 1-3 Safety Parameter Values

|. Construction Floor and Zone Class A Class B Class C Combustible
First 2 2 0 -2
Second 4 2 -2 -4
Third 4 2 -7 -9
Fourth and Above 4 -7 -9 -13
2. Interior Finish Class C Class B Class A
(Corridors and Exits)
-5(0)* 0(3) 3
3. Interior Finish Class C Class B Class A
{Rooms) 3(0)7° 1G) 3
4. Corridors None or Incomplete <Yahr >%to<lhr >1hr
Partitions/Walis 1000)° 0 TON 200
5. Doors to Corridor No Door <20 Min FLR >20 Min FLR > 20 Min FLR and Auto
Closing
-10 0 1(0)° 2(0)°
6. Zone Dimensions Dead End No Dead Ends >30m and Zone Area Is
>30m >12mto 30m <I2m >2000m’ 500m” to 2000m’* <500m
-6(0)" -4(0)° -2(0)° -2(0)° 0 1
7. Vertical Openings Open 4 or More Floors Open 2 or 3 Floors Enclosed with Indicated Fire Resist
-14 -10 < lhr >1hr to <2hr >2hr
0 2(0)" 3(0)
8. Hazardous Areas Double Deficiency Single Deficiency No Deficiency
In Zone Outside Zone In Zone In Adjacent Zone
-11 -5 -6 -2 0
9. Smoke Control™ No Control Smoke Barrier Serves Zone Mech. Assisted Systems by Zone
-5(0)¢ 0 3
10. Emergency <2 Multiple Exits
Movement Routes Deficient W/O Horizontal Exits Horizontal Exits Direct Exits
-8 2 0 I 5
11. Manual Call No Manual Call Points Manual Call Points
Points™ W/0 F.B. Conn. W/F.B. Conn.
-4 1 2
12. Smoke Detection None Corridor Only Rooms Only Corridor & Habit Total Zone Space
and Alarm® Spaces
0(3)8 2(3) 4(5)% 6 8
13. Automatic None Corridor and Habit Space Entire Building
; )
Sprinklers 0 3 0
14. Fire Retardant No Materials Some Materials All Materials
Materials 0 1 2
15. Brigade Response No Response > 15 Min >5 Min and <15 Min <35 Min
0 1 2 4
16. Emergency Lighting No Emerg. Lighting or [lfuminated Exits Emergency Lighting Emergency Lighting and
and Illumination [Hum. Exits Ium. Exits
-2 1 2 3

17. Emergency
Procedure and Staff
Training

No Procedures or Training

Procedures and no training

Training and no procedures

Comprehensive Plan and
Training

-3

0

3

d




NOTES: a Use () if the area is class B or C interior finish in the corridor f. Use (0) where Parameter | is based on first floor zone

And exit or room is protected by automatic sprinklers and or on an unprotected type of construction (columns marked “U”).
Parameter (3 is 0. g. Use this value in addition to Parameter 13 if the entire zone is

b. Use (0) where Parameter 5 is —10. protected with quick-response automatic sprinklers.

c. Use (0) where Parameter 4 is -10. h. If no maintenance plan add a -2 to the value. If

d. Use (0) where Parameter 10 is -8. repairs and maintenance are done when needed,

e. Use (0) on floor with fewer than 31| patients. add a - 1 to the value. The value can never be less than 0.

Step 5 Compute the individual safety evaluation using table 5.
(a) Transfer each of the 17-safety parameter values to every non-blocked out boxes with the
corresponding safety parameter in table five.
(b) Sum each of the four columns
(c) Transfer the resulting total values for S, S,, S5, and S, to the corresponding blocks in table 6.

Worksheet Table 1-4 Individual Safety Evaluations

Safety Parameters Containment Safety Extinguishment Safety People Movement General Safety (S,)
(S) (S2) Safety (Ss)

1. Construction
X

2. Interior Finish (Corr.
And Exit)

3. Interior Finish
(Rooms)

4. Corridors
Partitions/Walls

3. Doors to Corridors

6. Zone Dimensions

XKook R x| X
<

7. Vertical Openings

>

8. Hazardous Areas

9. Smoke Control

10. Emergency
Movement Routes

11. Manual Cali Points

12. Smoke Detection
and Alarms

13. Automatic

Sprinklers 2=

14. Fire Retardant
Materials

15. Fire Brigade
Response Time

16. Emergency
Lighting and X X
[llumination

17. Emergency
Procedure and Staff X X

Training

Total Value S,= S,= Sy= S,=




Step 6: Determine the mandatory safety requirements.
(a) Chose mandatory values from Table 1-5

Worksheet Table 1-5 Individual Safety Evaluations

Zone Location

Containment (S,)

Extinguishment (Sy)

People Movement (S,)

1”' Story 9
2" Story 13
3" Story or Above 15

9
11
13

13
15
15

(b) Transfer the mandatory values S,, Sy, and S, as well as the values for S, S,, S;, and R into

Table 1-6 and determine the zone safety equivalence. Subtract them accordingly. The
mandatory values are the basic requirements defined by the BCA for each parameter.

Worksheet Table 1-6 Zone Fire Safety Equivalency Evaluation

Containment  minus Mandatory > 0 Safety ' S _ S, _ ¢
Sy Containment (S,) ‘ D I:I D
L . Sy C

Extinguishment minus Mandatory > 0 | ) _
Safety (S,) Extinguishment (Sy) | D )7 ]
People minus  Mandatory > 0 ‘ Sc C
Movement People - =
Safety (S;) Movement (S,) D D \j
. R C
General minus  Occupancy 2 0 _
Safety (Ss) Risk (R) D )T ]

Step7: Determine what priority each individual safety values are in Table 1-7.

(a)
(b)
(¢

(d)

If value is less than —15 check “Interim” box. The priority, “Interim”
matters of fire safety, which require attention immediately.

[f value is greater than or equal to —15 but less than —~5 check “Priority 1” box. “Priority 17 is
for matters which require urgent action within the next 12 month to improve fire safety.

If value is greater than or equal to —5 but less than 5 check “Priority 2” box. “Priority 2” is
for matter which present a medium level of risk to fire safety and improvement works should
be programmed for the next 2 to 5 years.

If value is greater than or equal to 5 check “Priority 3” box. “Priority 3” is for matters of low
risk to fire safety, which require further consideration, analysis or review in master planning
or further investigations.

, is defined as critical

Worksheet Table 1-7 Fire Safety Priority Table

Interim Priority 1| Priority 2| Priority 3
Containment minus Mandatory > 0
Safety (S;) Containment (S,)
" Extinguishment minus Mandatory > 0
Safety (S,) Extinguishment (S,)
People minus  Mandatory > 0
Movement People
Safety (S;) Movement (S,)
General minus  Occupancy > 0
Safety (S;) Risk (R)




Program Instructions
To input the values into the program (A:/c_hesa.xls) created by the project group, a number of steps have to
be follow:

Step I: Input values into the “occupancy risk chart”. These are the values the user chose based on audits
and personal opinion. [f needed refer to appendix A of the program for possible parameter values.

N Microsoft Excel - ¢_hesa.xls

"~ Date: April 27,1999 _

FESA - Heallhcare Evaluation System of Australia

Values

1. Patient Mobility (M) - B ) )
2. Patient Density (D) _ I
3. Zone Location (L) U P . R
4. Ratio of Patients to Attendants (T)
5. Patient Average Age (A)

¥E IRy

Occupancy Risk J1 e 1




Step 2: Input values into the “safety parameter chart”. If needed refer to appendix B of the program for
possible parameter values.

X Microsoft Excel hesa.xls

AR AT
19 |Refer to Appendix B

71 {Safety Parameters Safety Values
2211 Construction
. Interior Finish (Corr. And Exit)
3. Interior Finish (Rooms)
4. Corridors Partitions/Walls
15. Doors to Corridors

27 16. Zone Dimensions
7
8

. Vertical Openings
. Hazardous Areas
Smoke Control™
. Emergency Movement Routes
_ Manual Call Points™
. Smoke Detection and Alarms™
Automatic Sprinklers™
Fire Retardant Materials
Fire Brigade Respanse Time g U
. Emergency Lighting and lllumination N %
. Emergency Procedure and Staff Training ) -
39 1+ For these parameters if there are no maintenance plan for these parameters then add -2 to the value If repai
 |and maintenance are done only as needed then add -1 to the value. The value can never be le




Step 3: Input mandatory values into the “mandatory values chart”. If new the needed refer to appendix C of
the program for possible mandatory values.

X Microsoft Excel - c_hesa.xls

:H‘/ o
it

o
e

WO e
Sl e W e e

ENY

o

Date: April 27, 1999

e

Mandatory Values

ontainment Safety (Sa)
xtinguishment Safety (Sh)
eople Movement Safety (Sc)

[»i\ Input Sheet £ Final Guip

S Exiel < | B




Step 4: Go to final output tab and input project #.
(a) In this sheet all the numbers come up automatically after they have been input into the input
sheet.

Microsoft Excel - ¢_hesa.xls

Safety
Safety Parameters Containment {(S1) |Extinguishment {S2) [People Movement {S3) |General (S4)
. Construction 0 0 X a
. Interior Finish (Corr. And Exit) X 0 0
Interior Finish (Rooms) 0 X X 0
. Comidors Partitions/Walls 0 X X 0
15. Doors to Corridors 0 X 0 0 #
. Zone Dimensions X X 0 0 :':3
. Vertical Openings 0 X 0 0 5
. Hazardous Areas 0 0 X 0 %
9. Smoke Control X X 0 0 N
. Emergency Movement Routes X X 0 0 i
. Manual Call Points X 0 X 0 ‘k:
. Smoke Detection and Alarms X 0 o 0 A,
. Automatic Sprinklers 0 0 0 0 X
_ Fire Retardant Materials 0 X X 0 N
. Fire Brigade Response Time X 0 0 0 ?‘:;
. Emergency Lighting and lllumination X X o 0 .
. Emergency Procedura and Staff Training X X 0 0] :w
iE
Total Value 1l 0 0 0 0 .




(b) The values for this chart come up automatically after they have been inputted in the input
sheet. As well, as the priority table.

ictosoft Excel - c_hesa.xls
T

r—

, {100% ¥

otal Value

T

Safety Value Result (O

44]Containment Safety(ST) Minus - S FUUU B

145 |Mandatory Containment (Sa) 0 0 0 *

146 | Extinguishment Safety(S2) Minu
{Mandatory Extinguishment (Sb

5 i ..
{People Movement Safety(S3) Minus __ f G
49 |Mandatory People Movement (Sc) 0 0 0 .
|80 General Safety(S4) Minus | [ (S "
Occupancy Risk (R) 0 10.0 -10.0 B
i
1)
-
: B B - Interim Priority 1 Priority 2 Priority3
|57 Containment SafetySYMinus [T I
'58 | Mandatory Containment (Sa) X

59 |Extinguishment Safety(S)Minus L
60 |Mandatory Extinguishment (Sb)
People Movement Safety(S3) Minus

2 Mandatory People Movement (Sc)

cupancy Risk (R)

(c) The user can make printouts of both of these worksheets by going to filemenu and choosing
the print option.

Note: The “Final Output” worksheet is protected so that the formulas cannot be erased. If these
formulas need to be change go to the tools menu and select from the protection tab the unprotect
sheet option. Here you will be prompt for your password, which is “arup”.

A file (A:/c_hesa_form.doc) with all of the formulas used to create this program can be open for
clarification of how the numbers were formulated.





