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Evacuation and rescue are significant problems in all transportation systems. 
Serious injuries and loss of life can result from situations in which inadequate 
means of evacuating and rescuing passengers exist. In conventional transporlation 
systems, transportation personnel can help to evacuate and rescue passengers. 
AGT systems, however, present a number of special evacuation <lnd rescue problems 
because they are highly automated systems. Operation of AGT systems with elevated 
guideways also presents significant problems. 

This Guidebook is Volume II of the Final Report on Evacuation and Rescue in 
Automated Guideway Transit and provides guidelines and other information relative 
to evacuation and rescue of passengers from AGT systems. Included are: 

0 Description of the evacuation and rescue problems and solutions as they 
exist on conventional and AGT systems, 

0 Discussion of the types of planning that are required to produce 
satisfactory evacuation and rescue solutions, and 

0 Recommendations of suitable methods and procedures for ACT eV:J.cuat ion 
and rescue. 

Volume I of the Final Report describes the methodology used in deve loping the 
guidelines. The report number of Volume I is l1>ITA-HA-06-0048-79-2. 

17. K.y Wo,d. lS. D • • u ' b" " o" S IO l e",.n' 

Automated Guide\"ay Transit, DOCUMENT IS AVAILABLE TO HIE PUBUI. 

Evacuation, Rescue, Emergencies, THROUGH THE NATIONAL TECHNICAL 
INFORMATION SEAVIC[ SPR'NGF'ELD Safety VIRGINIA 22161 

". Sce",,'Y Cl .... rl. {af II". ,.poll' "'. Sec .. " " C i a .. .!. (of , h • • pog.) 21. No. al Pog .. 71. P,.ce 

UNCLASSIFIED UNCl.ASSIFIED 96 

Form DOT F 1700.7 (8-721 Rep.oduc'ion of compleled pogt' ou'horiled 



PREFACE 

The U.S. Departtnent of Transportation's Urban Mass Transportation 
Administration (UMTA), in order to examine specific Automated Guideway 
Transit (AGT) developments and concepts, has undertaken a new program 
of studies and technology investigations called the Automated Guideway 
Transit Technology (AGTT) program. 

The objective of one segm.ent of the AGTT program, the Systems Safety 
and Passenger Security Study (SS&PS), is the development of guidelines for 
the assurance of actual and perceived passenger safety and security in AGT 
systems. This work has been contracted, through the Transportation Sys­
tems Center (TSC), to a team composed of Dunlap and Associates, Inc., 
the University of Virginia, and the Vought Corporation. 

The Systems Safety and Passenger Security (SS&PS) study has involved 
six related but separate tasks. Three were concerned with the development 
of guidebooks dealing with 1) passenger security, 2 )  evacuation and rescue, 
and 3) passenger safety and convenience services. A fourth task required 
the development of a passenger value structure model; a fifth involved 
research on the retention of seated passengers during emergency stops; 
and a sixth involved the conduct of a joint Government and Industry work­
shop to review and revise the three guidebooks. 

The Evacuation and Rescue task has as its objective the production of 
a guidebook detailing the most effective methods and procedures for pro­
viding evacuation and rescue in AGT systems. 

The author wishes to acknowledge the time and cooperation received 
while visiting various transit properties in the U. S. and Canada. Without 
the cooperation of transit officials and other experts, completion of this 
task would have been impossible. The author also wishes to thank the 
UMTA and TSC technical personnel for their assistance in the performance 
and documentation of this work, and in particular Duncan MacKinnon and 
Robert Hoyler, program manager and monitor respectively for UMTA, and 
Donald Sussman, project monitor for TSC, and his professional associates, 
Janis Stoklosa and Walter Hawkins. 
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EXECUTIVE SU MMAR Y 

Evacuation and rescue of passengers from disabled transit 
vehicles is a problem common to all fixed guideway transit systems. 
Automated Guideway Transit (AGT). because of its unmanned nature 
and unique guideway configurations, p resents several new problems 
related to evacuation and rescue. The purpose of this portion of the 
Systems Safety and Pas senge r Security Program was to identify these 
problems and, where possible, recommend solutions. 

While evacuations are not common occurrences, a wide range 
of evacuation and rescue potential problems and responses exist in 
today's conventional rapid transit systems. The most severe of 
these problems include fire or smoke in the subway tunnels and 
extended s ervice interruptions. Because of the seriousness of the 
hazards associated with evacuation, considerable effort is spent on 
trying to get stalled trains to operate prior to giving consideration 
to de boarding pas senge rs. If passenge rs are to be deboarded, most 
transit systems prefe r to de board them directly onto another train, 
either on an adjacent track or at the front or rear of the stalled 
train. It is .with reluctance that passenge rs are deboarded onto the 
track area. The important. distinction in conventional transi t is that 
operating personnel are always onboard the train to assist passen­
gers in situations requiring evacuation and rescue. 

Evacuation and rescue problems in AGT systems differ from con­
ventional rapid transit systems in that AGT systems are unmanned and 
utilize more elevated guideway structure. In addition, seve ral AGT 
technologies use gUideway configurations which are unsafe for use as 
emergency walkways. Because AGT vehicles are unmanned, central 
control plays an important part in the detection, analys is and re s ponse 
to problems. The re are a variety of evacuation and re scue provisions 
in exis ting AGT systems, ranging from wide adjacent walkways onto 
which passengers can evacuate, to knotted ropes which passengers are 
expected to climb down in the event of serious emergencies. 

Because safety of transit passengers must be a primary objective 
of every AGT system, it requires attention from the earliest stages 
of the program through its entire operational life. During the formative 
period of the system when many concepts of system service and route 
alignment are being considered, basic design decisions are made which 
may ultimately affect the safety of the system with respect to evacu­
ation and rescue. A safety organization is necessary early in the AGT 
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program to review with respect to evacuation and rescue numerous 
des ign considerations, such as guideway elevation, the terrain 
over which the guideway will pass, the size of the vehicles and 
support which will be required from emergency response agencies. 
During specification and contractor selection, attention should be 
given to the guideway design and the type of electrification used, 
any vehicle egress constraints which may exist, and general design 
to minimize hazards. During detail design, construction and test, 
safety efforts should monitor the design to assure that no undesirable 
design features or hazards are incorporated into the system design. 
Prior to initial operation, the safety organization is key in negotiating 
mutual aid agreements with local emergency response agencies, in 
formulating evacuation and rescue procedures ahd in training oper­
ating personnel with res pect to evacuation and re scue. After the 
system is open to the public, the safety organization should plan 
preparedness training drills to keep operating personnel familiar 
with procedures. Also, any incidents requiring evacuation and 
rescue should be reviewed to assure that existing procedures are 
w orking properly. 

Evacuation and rescue techniques can be divided into two class ­
ifications depending upon the implicit degree of passenger self­
sufficiency during evacuation. The first clas sification, self-evacu -
ation or rescue, is restricted to those techniques in which passengers 
are able to egress from the vehicle to a place of safety at will and 
without assistance from any outside personne1. Self -evacuation and 
rescue capabilities are desirable for all systems, but their use should 
be restricted to only those situations in which passenger injury may 
result if passengers do not exit the vehicle immediately. Three satis­
factory techniques exist for providing self-evacuation and rescue cap­
abilities to AGT systems. These include using an adjacent 
walkway, using the vehicle's guideway as a walkway and providing an 
emergency egress path to g�ound level using a device such as an inflatable 
slide. In contrast, the second classification, assisted evacuation or 
rescue, relies upon the actions of personnel and/or the use of equip­
ment from outside the vehicle. These techniques are recommended 
for use in situations in which time is not of critical importance. In 
order of preference, these techniques include: 

1) Moving the vehicle to a station under manual control, 

2) Push or pull the di sabled vehicle to a station with another 
vehicle, 
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3) Transfer passengers into an operational vehicle that has 
either been pulled along side or up to the end of the disabled 
vehicle, 

4) Assist passengers in walking to a station or another place 
of safety, 

5) Lowering passengers to the ground using truck-mounted 
platform lifts or articulated booms. 

The evaluation portion of this task is documented in Volume I of 
this Final Report. It will be of most interest to researchers in AGT 
safety. Volume II is a Guidebook for AGT Evacuation and Rescue 
and is intended for AGT planners, designers and decision makers. 

I 
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CHAPTER 1 . INTRODUCTION 

Automated Guideway Transit (AGT) is a class of 
transportation in which unmanned vehicles are operated on fixed 
guideways along an exclusive right-of-way. The descriptive 
characteristics of AGT vary considerably between systems: 
vehicle capacities can range from one or two to more than 100 
passengers, spee ds range from slightly faster than walking to in 
e xcess of 50 miles per hour and guideways range froIn wide, 
roadway-like configurations to narrow concre te or steel beams. 

The technological building blocks of AGT are numerous and 
e xist at various stages of developmental maturity. For example, 
some AGT systems e mploy mature railroad control technologies 
which date back to the late l800ls while other systems utilize the 
latest in aerospace te chnology. Most systems rely on conventional 
wheeled support from under the vehicle , while others have 
demonstrated the feasibility of air cushion and magnetic levitations. 
No matter what technologies are involved, combing the technologie s 
into syste m designs which can provide the traveling public with 
safe and dependable service is a: complex process, with many 
problem areas. To address these proble ms, the Fede ral 
government has established the Automated Guideway Transit 
Technology JAGTT) Program. 

A. Automated Guideway Transit Te chnology Program 

The AGTT Program was established by the U. S. 
Departme nt of Transportation to investigate critical probleIns 
related to AGT technology. The principle purpose of the AGTT 
Program is to provide information in the form of service and 
performance characteristics, specifications and guidelines for 
use by system planners, deSigners and government agencies. 
This information will assist in the making of rational and wise 
decisions concerning the development and deployme nt of new 
AGT syste ms in various application areas. 

In formulating this prograIn, five major projects 
were identified: 

Systems Operations Studies - To conduct comparative 
AGT system analysis evaluating the cost, performance 
and operating characteristics of a number of generic 
systems in representative urban ne twork 
configurations; and to develop and document a set of 
proven computer models allowing designers and 
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planners to perform analysis of potential AGT systems. 

Vehicle Longitudinal Control and Reliability Studies -
To develop, design and demonstrate longitudinal 
control systems: to develop techniques for reliability 
enhancement; and to study automatic vehicle entrain­
ment and platooning conce pts. 

Vehicle Late ral Control and Switching Studies - To 
develop, design and demonstrate vehicle lateral 
control systems and vehicle switching systems. 

Guideway and Station Technology Studies - To invest­
igate technologies for implementing guideway, station 
and power distribution systems with major emphasis 
on innovative construction techniques such as prefab ­
rication, improved contracting methods and reduction 
of envi ronmental impact. 

System S afety and Passenger Security Studies - To 
develop guidelines for the assurance of actual and 
perceived safety and security in AGT systems. 

This Guidebook is a product of the System Safety and 
Passenger Security Program. 

B. Guidebook Organization 

This Guidebook is addressed to a diverse audience. It 
ra�ges from urban planners who are just beginning to consider an 
AGT application to engineers, consultants and designers who are 
intimately familiar with its technology. A glossary and biblio­
graphy are included for those who are unfamiliar with the termi­
nology of AGT and the experiences of existing systems. 

Numerous organizations, including APTA (American 
Public Transit Association) and the major transit properties, 
have developed guidelines, procedures and standards which touch 
upon the issues of passenger evacuation and rescue. This document 
is not intended to duplicate the previous work but rather to address 
primarily those evacuation and rescue problems which are unique 
to the world of AGT, 

The Guidebook's objectives are to provide information to 
planners, deSigners, and evaluators as to the most effective methods 
of providing evacuation and rescue from AGT. It is not intended 
to be site or technology specific and is, therefore, generalized in 
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some respects. It addresses evacuation and rescue as an integral 
part of systems design which begins during conceptual development 
of the system and continues throughout its operating life. It 
focuses primarily on the provision of evacuation methods which fall 
outside of the normal extent of emergency municipal services. 

The Guidebook is organized into four sections following this 
Introduction: 

Definition of AGT evacuation and rescue problems. 

Discussion of what consideration of evacuation and rescue 
is required throughout the life of an AGT system. 

Recommended clesigns for the provision of evacuation 
and rescue functions. 

Recommended basic procedures for the performance of 
evacuation and rescue . 
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CHAPTER 2.· THE EVACUATION AND RESCUE PROBLEM 

Evacuation and rescue of passengers from disabled vehicles 
is a problem common to all fixed guideway transit systems. 
Guideways or tracks are frequently elevated above the ground or 
submerged in subway tunnels. Even when they are built at grade, 
they are virtually always separated from other forms of traffic 
and the public by fences or other physical barriers. While this 
separation contribute s to the safety 0 f the system, it also pose s 
special problems with re spect to evacuation and rescue 0 f passen­
gers during system erne rgencies. Elevated structures and sub­
ways significantly limit the acce ss of normal erne rgency re sponse 
agencies such as fire, police and ambulance to these systems. 
Officials of most existing conventional systems have expended 
considerable effort in solving these problems and have developed 
procedure s for handling them. 

Automated G uideway Transit (AG T) systems present an entirely 
new set of evacuation and rescue considerations. While the nature 
of many AG T emergencies will likely be similar to those of conven­
tional transit, the situations are complicated by the absence of 
onboard personnel and the use of guideway configurations unique to 
AGT, such as monorails and suspended vehicles. 

The purpose of this section is to familiarize the Guidebook 
user with the evacuation and rescue problem as it exists in 
conventional transit systems, to examine the differences between 
conventional and AG T transit, to review the evacuation and rescue 
characteristics of existing AG T technologies, and to identify some 
of the variables that should be considered be fore making design 
choices relative to evacuation and res cue. 

A. Evacuation and Rescue Practices in Conventional Transit 

A wide range of evacuation and rescue problems, potential 
problems and responses to problems exist in today's conventional 
transit systems such as subways and rapid rail lines. This variety 
is primarLly attributable to variations in the characte ristics of the 
technologies used, the environment into which the technologies 
have been placed and variations in philosophy of approach among 
the individual system designers and op;!l"ators. In examining 
current practices, we will examine types of evacuation and rescue 
problems, how the problems are detected, and what actions are 
initiated to remove passengers to locations of safety. 
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1. Types of Problems 

Discussions with officials at several major transit 
systems in the United States and Canada have indicated that the 
problems affe cting or compounding evacuation and re scue can be 
divided into four categories: 

Equipment problems; such as collisions, door 
failures, derailments, etc., which result in 
fire, smoke or service interruptions. 

Access proble ms; such as subways, elevated 
guideway, over water, fences and in buildings. 

Passenger related proble ms; such as injuries, 
illness, handicaps, age (elderly and very young), 
panic, and trauma. 

Other problems; such as adverse weather (snow, 
tornados, heavy rains, extreme heat), industrial 
accidents, traffic accidents, tunnel flooding, and 
earthquake s. 

The problems which have given conve ntional transit 
the greatest challe nges relative to evacuation and rescue are those 
involving smoke and fire, particularly when the smoke and fire 
occur in subway tunnels. While these incidents are not frequent 
occurrences, transit officials fee l  they represent the greate st 
potential for serious injury or loss of life .  The enclosed subway 
e nvironment traps and retains toxic and noxious fumes and their 
lethal and debilitating effects can rapidly turn a minor fire into a 
disaster. The sources of the fire and smoke are many, but the y 
ofte n originate from e lectrical sources, such as the tractive power 
electrification system. They also may result from equipment 
failure, collision, arson, and a number of other causes. 

Other problems to which subway syste ms are 
particularly vulnerable include flooding, cave-ins and the intrusion 
into the tunnel of flammable or toxic liquids and gases. All of 
these problems involve an immediate and serious threat to the 
safe ty of the pas sengers and, as such, transit operators feel respons e 
times to these emergencies are of crucial importance . 

Service interruptions are a proble m that is common 
to the entire spectrum of transit. Inte rruption of transportation 
service, for e ither extended or indeterminant periods of time , results 
in occasional situations which require removal of passe ngers 
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from vehicles. These situations may result from power outages such 
as the 1965 blackout of large portions of the northeastern United 
States, derailments or equipment failures which block the line for 
long pe riods. In the case of powe r outage, the situations become 
particularly vexing because the environmental control system (heating, 
ventilation and air conditioning) normally runs off the primary power 
system. Thus, when power is lost, heat and air conditioning is also 
lost and the air soon becomes almost unbearable. Some systems 
provide emergency ventilation with gasoline or battery-powered fans 
to help alleviate these problems. 

2. Detection of Problems 

After the occurrence of a problem that is likely to 
require evacuation or rescue of passengers from the system, the 
problem must be detected before its seriousness can be assessed 
and emergency aid dispatched. The primary means of detecting 
situations requiring outs ide aid are onboard trans it pe rs onne I, trans it 
pe rs onne 1 in stations or along rights -of -way and trans i t central 
control personnel. Additionally, passengers and "neighbors" to the 
system are occaSionally the first to report a problem. 

Onboard transit personnel (train operators, conductors, 
and guards) are the principal source of detection of serious problems 
associated with train operation. To them, the problem is often 
obvious - the train will not operate, a collision has occurred or smoke 
is permeating the system. Because of their training and experience 
with the tr ansit system, vehicle onboard pe rsonnel can normally be 
relied upon to respond to emergency situations in a rational manner 
and to accurately relay information concerning the nature of the 
situation to central control. 

While most pl,"oblems that might require emergency 
responses are detected by train onboard personnel, there are situ­
ations in which onboard personnel may be unaware of or unable to 
respond to a problem. In the past, these situations have included, 
among others, accidents in front of operating trains, collisions in 
which onboard personnel were injured or communications equipment 
rendered inoperative, fire s in unoccupied cars, and tunnel flooding. 
In these situations, the initial detection of problems is often made 
by system personnel along the rights -of-way or in the stations. These 
employee s are also reliable sources of valid information on which 
to asses s the seriousnes s of the situation. 
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Transit central control personnel may also be 
among the first to be aware of the existence of a problem. 
D epending upon the sophistication of the equipment utilized on the 
system, the problem may come to their attention by a number of 
means, including telephone or radio communications; fire, smoke 
or heat alarms; malfunction or status sensors; and closed circuit 
television (CCTV) monitors. 

3. Assessment of Problem Severity and Response 

Assessment of the severity of problem situations 
and determination of possible initial responses is universally 
performed by personnel located at the central control room of the 
system. The individual responsible is normally the central control 
supe rvisor. 

The central control supervisor collects 
information from all of the detection sources identified in the 
preceding section, and based upon experience, judgment and 
established procedures, assesses the severity of the �ituation. 
It is then his responsibility to determine what initial actions 
should be taken and to see that they are performed. Established 
written procedures provide considerable guidance on the actions 
to be taken. 

Initial actions which the central control 
supe rvisor may orde r include: 

Calling for aid from the fire department 

Calling for aid from transit and/or municipal 
police 

Calling for an ambulance 

Dispatching of transit personnel (maintenance 
and supervisory) 

Removing power from sections of guideway 

Ceasing train operation in vicinity of the 
problem 

Dispatching another train to pick up stranded 
passengers 

• Dispatching alternate means of transportation, 
such as buses 
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Conununicating with vehicle s involved 

Conununicating with stations involved 

True emergencies requiring actual rescue of 
passengers from dangerous situations are typically performed by 
fire and police personnel with assistance from transit personnel. 
Education and training programs exist by which fire and police 
department personnel are instructed in any spe cial procedures 
relating to transit syste m emergencies. Instructions are also 
given concerning safe ty equipme nt available in the transit system 
and the hazards along the right-of-way. Particular attention is 
directed at the dangers associated with system e lectrification. 

Less severe emergencie s which re quire routine 
e vacuations are handled differently. Transit officials indicate 
that the safest place for a passenger is inside the vehicle or station. 
The many potential hazards that e xist along the right-of-way, 
particularly those associated with system electrification and moving 
vehicles, make eme rgency unloading of passengers extremely 
dangerous without adequate safe ty precautions and instructions. 

Be cause of the hazards associated with 
evacuation. transit officials normally expend considerable effort 
trying to get a stalled train to ope rate at least into a station before 
they consider removal of passengers. If their efforts fail and 
evacuation is nece ssary. transit officials prefer to push or tow 
the disabled train with another train or to load passengers directly 
onto another train rather than walking them from the system. 
Depending on the syste m design and the de tails of the particular 
situation. another train is e ither pulled along side or to the front 
or rear of the disabled train. One sys tem even has a special 
folding "plank" onboard each vehicle which can be exte nded from 
one car to another to provide passengers a walkway to an adjacent 
train. 

In those situations in which transfer to another 
train is not possible, passengers must be evacuated to the ne arest 
station or point of access by walking. This involve s several 
safety precautions including: 

Dispatch of trained personnel to instruct, 
guide and assist passe ngers 

Removal of system electrical power in the 
vicinity of the evacuation 

Cessation of traffic on adjacent tracks 
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The path along which this evacuation takes 
place varies considerably between transit systems and 
technologies employed. Some subway rail rapid transit systems 
have walkways in the tunnels along which passengers can walk. 
These walkways are often quite narrow and difficult for some 
people to walk along. The situation is of ten further complicated 
by equipment mounted onto the tunnel wall and protruding into the 
walkway. Other systems require passengers to climb down a 
short ladder and walk along the roadbed. Depending upon the 
kind of roadbed used by the system, the surface on which the 
passengers must walk can range from relatively smooth and 
free of obstacles to very irregular. Where there are long 
distances between stations, emergency stairways to the street 
level may be used. These stairways, however, are often quite 
steep and narrow and do not lend themselves to use in any but the 
most serious situations. 

B. Evacuation and Rescue in Existing AGT Systems 

Because AGT is a comparatively new mode of 
transportation with few installations, there has been considerably 
less experience with AGT evacuation and rescue than with 
conventional transit. There is, however, a great deal to be 
learned from these limited AGT deployments, as the existing 
systems show a diversity of technologies and attitudes relative 
to evacuation and rescue of passengers. 

This subsection will address the differences that 
exist between AGT and conventional tranSit, review the characteristics 

of several generic AGT technologies and examine the evacuation and 
rescue problems which have been encountered at existing AGT installations. 

1. AGT Definition 

The Office of Technology Assessment of the 
U. S. Congress defines AGT as follows: 

"Automated Guideway Transit (AGT) is a class 
of transportation systems in which unmanned 
vehicles are operated on fixed guideways along 
an exclusive right of way. The capacity of the 
vehicles ranges from one or two up to 100 
passengers. Single units or trains may be 
operated. Speeds are from 10 to 40 miles per 
hour. Headway (the time interval between 
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vehicle s moving along a main route) varie s from 
one or two seconds to a minute. There may be 
a single route or branching and interconnecting 
line s. III 

The fundamental concept behind AGT which disting­
uishes it from conventional transit is the use of automation to perform 
as many of the functions of transit operation as is possible within 
the constraints of safety. Trains are automatically controlled and 
run over electrified guideway and through switches which are auto­
matically set for the prope r direction. In stations, fares are 
collected by automated turnstiles and monitored remotely from 
central location via closed -circuit television, and automated graphics 
and announcements indicate the arrival and route of individual tra ins. 
Few, if any, AG T personnel are visible to the traveling public during 
the course of normal system operations. 

2. AG T Technologies 

Numerous design aspects of AG T systems affect 
their characteristics with respect to evacuation and rescue. Of 
particular importance are the vehicle and guideway configuration 
and the type of gUideway electrification system. 

a. Vehicle and Guideway Co�gurations 

Generally speaking, there are two basic AGT 
suspension types - bottom supported and top supported - with numerous 
variations of each type. Figure 2 -1 illustrate s these basic suspension 
types and configurations which are variations of them. It should be 
noted that for elevated guideway only the supported vehicle with a 
continuous running surface allows passengers and rescue personnel 
to safely use the guideway for walking. Several system designs 
take advantage of this feature and have erne rgency exits from the 
vehicle onto the guideway.. The other configurations all require 
additional provisions for emergency egress and access. 

b. G uideway Electrification 

The configuration of the guideway electrifi­
cation systems is important to evacuation and rescue because of 
the hazards it imposes to the safety of the guideway running 
surface as an evacuation path. 

l
United States Congress, ttAutomated Guideway Transit, An 
Assessment of PRT and Other New Systems, II Office of 
Technology Assessment, June 1975. 
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Most AGT technologies employ electrification systems of sufficient 
voltage to electrocute anyone coming in contact with the power rails, 
and so it is necessary to protect passengers using the guideway as 
an evacuation route . Figure 2-2 illustrates schematically several 
types of electrification rails commonly used. 

Three basic methods have been used in AGT to 
prot ect passengers from the power rails: 

Automatic or manual power shutdown 
actuated by unscheduled opening of 
vehicle doors. 

Recessing of the power rails into the side 
of the guideway to reducf'l the likelihood 
of passengers coming in contact with them. 

Shielding the rails with an insulating sheath 
of plastic material or protective metal cover. 

3. AGT Installations 

Numerous AGT installations exist around the 
world, but none of them are typical of expected future urban 
applications. With the exception of the Morgantown People Mover at 
West Virginia University and the AIR TRANS syste m at Dallas/ 
Fort Worth Airport, all of the existing installations are limited 
in scale with few vehicles and short guideway length. All AGT 
installations to date have been in the prote cted environments 
such as airports, amuse ment centers, hospitals, university 
campuses, and test centers. Only recently has serious planning 
begun on true urban deployment of AGT. It is no t surprising, 
therefore, that there is limited historical information relative 
to AGT evacuation and rescue, 

a, Types of Problems 

The proble ms which re quire evacuation 
or rescue of AGT passengers are quite similar to those of 
conventional transit systems, but with variations in frequency 
of occurrence due to application and technology differences. For 
example, only one U. S, AGT installation is located in a subway­
type tunnel (Sea Tac) while virtually all conventional systems 
operate in a tunnel along some part of their routes, 

Severe winter weather has created situations 
re quiring evacuation of passengers from AG T which are somewhat 
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unique. AGT i s  susceptible to the effects of ice and snow� for 
example� problems r elated to traction and power collection. The s e  
problems are particularly evident when snow o r  freezing rain falls on 
a s ystem de signed for a normally temperate climate. The re sult is  
that the system can b e  incapacitated almost immediately after the 
ons et of s evere weather. In one instance,  the entire l 3-mile AIR­
TRANS system was shut down with three minutes of the beginning of 
a freezing rain shower. Vehicle were simultaneously stranded over 
the entire s ystem� unable to move b ecause of ice glaze on the traction 
surface and power and signal rails. 

Anothe r type of evacuation and re s cue 
problem which seems to be almost totally re s tricte d  to AG T is 
the unscheduled, unauthorized and unsupe rvised evacuation o f  
pas s enge rs from vehicle s .  The se pas senge r -initiate d evacuations 
occur when passenge rs be come impatient with inte rruptions in 
service and choose to abandon the ir vehicle and walk to the next 
s tation or point of acce s,s . The path they follow may be e ithe r 
along s ide or in the guideway. To date , the se proble ms s ee m  to 
have been confined to the more advanced AGT systems like MPM 
and AIR TRANS. B oth syste ms report that the problems 
diminished greatly as se rvice reliability improved and that 
pre s ently the se problems occur ve ry infrequently. 

b. De te ction and As s e s s ment o f  Problems 

While central control is an important 
source of information for problem detection on all transit systems, 
it i s  particularly important to AGT systems . Since the AGT 
syste ms have no onboard pe rs onnel and few, if any, e mployee s  
s tationed along the sys tem's route , central control is  the primary 
dete ctor of system ope rational problems . AG T sys tem des igns 
compensate for the lack of humans in the syste m  by providing much 
more comple te s ensor and diagnostic information to central control 
per s onne l than do mos t  c onventional syste ms . Readily available 
information include s vehicle pe rformance data, equipment status 
and malfunction information, and the existence and location o f  
any abnormal ope rating c onditions.  The se data are an adequate 
s ource of information on which to base a proble m  as s e s s ment and, 
in many cases ,  surpa s s e s  data available from any s ource in 
c onventional transit. Because of the fail- safe nature o f  their 
design philos ophy, howeve r, AG T systems are occas ionally plagued 
by sensor malfunctions . Fail-safe des ign methods dictate that the 
sens ors must  malfunction into a condition which is  known to be safe , 
and s o  they often indicate problems which, in reality, do not exist. 
While the s e  malfunctions do not impair pas s enge r safety, they do o ften 
provide central control w ith problems of s orting actual system anom­
alie s from fals e  reports . 
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Figure 2 - 3 shows the central control 
areas of the D / FW Am TRANS sys tem. It is s imilar in concept 
to others , and it is pr obably typical of those that will be used with 
future systems . The le ft s ide of the control cons ole is the power 
system controls which control the ne.twork prote ctors and circuit 
breake rs for the traction e le ctrification syste m. Toward the 
cente r of the console is the system s tatus panel. This panel. in 
c ombination with the CRT dis play, informs the ope rators of 
vehicle s and subsystem s tatus and identifie s any malfunctions 
that may have occurred. The right s ide of the board contains 
the CCTV and communications equipment. On the wall behind 
the console is the guideway s chematic board which shows the 
location and malfunction s tatus of all vehicle s .  

FIGURE 2 -3.  AIRTRANS CENTRAL CONTROL ROO M 
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C. Evacuation and Re s cue P rovisions 

The evacuation and res cue provisions ·on existing 
AGT systems fall into three cate gorie s :  

Pas senge r  self-re scuing techniques 

Res cue by moving vehicle s  into stations 

Res cue us ing s pecial device s 

1. Pas senge r Self-Re s cuing Te chnique s 

Self- re s cuing aystem provis ions are typified by a 
de sign which allows evacuation of the vehicle with no aid from .the 
outs ide . This is  normally incorporated by p roviding doors or pane ls 
on the vehicle which c an be opened from within. The s e  portals may 
be e ithe r the normal s e rvice doors or spe cial eme r gency exit doors 
or pane ls .  They may open either onto a walkway adjacent to the 
guideway or onto the guideway running surface .  Most systems in ­
c orporate control syste m  sens ors which bring the vehicle to an 
eme rgency stop when any vehicle door is  opened at locations othe r 
than stations . 

Cons iderable diffe rence s exist  in the convenience 
of u s ing s e lf-re s cue provis ions on existing AGT systems . Seve ral 
o f  the systems which incorporate eme rgency doors or push out 
pane ls which open onto the guideway do not provide easy acce s s  to 
them. De signs o ften re quire pas senge r s  to c limb ove r seats and 
large equipment c ompartments to reach eme rgency exists and to 
drop seve ral feet  to the guideway surfac e .  Othe r des igns provide 
unobs tructed acce s s  to eme rgency exits but still require conside rable 
agility to safe ly reach the guideway surface.  Some de s igns have 
incorporated steps from the vehicle to the

' 
guideway surface to 

facilitate eme rgency e gre s s .  Only the AGT installation at the Tampa 
Airport seems to accommodate self- re s cue of e lderly and handi­
capped pas s e nge rs .  This is accomplished by the provis ion for 
eme rgency e gre s s  onto a wide walkway adj acent to the guideway. 

Afte r pas s e nge r s  have safe ly exited the vehicle , 
the re are still two guideway hazards from which they must  be pro­
te cted- -moving vehicle s on adj acent guideways and the guideway 
e le ctrification system. To date , this prote ction has been rathe r 
limited. Automatic removal o f  guideway e le ctrification whe n pas ­
senge rs may be on the guideway has been used but doe s not seem to 
be a totally satis factory s olution. W ith automatic powe r shutdown, 
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anomalous s ignals of  an open e me rgency exit produce majo r  
dis ruptions o f  sys te m  operation and re storation o f  s e rvice may be 
difficult. Even if  automatic powe r shutdown is inco rporated in a 
sys tem. de s ign, it is  often pos s ible for pas senger s  to walk only a 
few fee t  into an adjacent "hot" powe r z one .  At least  one maj or 
existing AGT ins tallation has provi s ion for automatic p ower shut­
down but it has disable d it and provide s the sam.e function manually 
from central contro l. 

Othe r methods of e m.e rgency self- re s cue have 
been p roposed. The se include aviation-type inflatable s lide s ,  cloth 
evacuation chute s ,  sus pended vehicle s with floors which c ould be 
lowered to the ground and a varie ty o f  ladder device s .  However ,  
none of  the se methods o f  e gre s s  have yet been inco rp orated into 
revenue -producing AGT syste ms . Thes e  will be dis cus s ed in Chapter 

4, B. and C. 
2 . R es cu e  by Moving V ehi cl es into S t ations 

As pas s eng e r s  are . safest ins ide the vehicle � a!l 
systems prefer to unload pas s engers  at stations . Some system s , 
however ,  do not incorporate feature s for s elf- re s cue apd rely almost 
entirely on being able to move disabled vehicles into stations after 
breakdowns . Three, approaches have been either us ed o r  s eriously 
propo s ed .  

Move the vehicle to a statio n under its 
own power but under manual control of 
on-board per sonnel 

Use gravitational force s to coast the 
vehicle into a station under the supervis ion 
of on-board pe rsonnel 

Use another o n-guideway vehicle to push 
or tow the disabled vehicle into a station. 

U s ing on -board pe rs onnel and manual c ontrols 
to move disabled vehicle s is c ommon to all AGT systems . Some 
vehicle de s igns incorporate built -in control p anels o ften behind a 
removable cove r while othe rs require the use o f  a portable manual 
control box. U nder manual control, vehicle s  can be move d which 
are expe riencing many types o f  control syste ms and me chanical 
problems . The re are , howeve r ,  many type s of proble ms which do 
not allow manual c ontrol. The se include los s of electrical 
powe r from the utility, locke d  axle s ,  and propuls ion s ys tem 
failure s .  
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Some systems which have relatively short 
e levated guideway lengths do not provide for self - re s cue on the 
elevated guideway. To reduce the evacuation problem, they have 
inc orporated grade s into the guideway which unde r many condi -
tions allow vehicle s to coast  into stations or other areas whe re 
pas senge r s  can safely disembark. This procedure can only be 
pe r fo rmed safe ly with a manual control operator onboard the 
vehicle and is  subj e ct to many of the limitations o f  manual con -
trol. This procedure can only be e ffe ctive when the rolling re sis ­
tance o f  the vehicle can be made le ss  than the longitudinal component 
of  the gravitational force s acting upon the vehicle . 

While the use o f  a se rviceable train to push o r  
tow a disable d  train loaded with pas senge r s  is a fai rly common 
rapid trans it practic e ,  it has not ye t be come popular in AGT. The 
reason for this is a combination o f  the inconvenience a s s ociated 
with the pushing or coupling ope ration and the ability o f  syste m  
de s igne rs to meet the syste m  s pe cifications for evacuation and 
failure management us ing othe r te chnique s .  With most o f  the 
existing syste ms which can ope rate in multiple vehicle trains ,  the 
coupling of vehicle s togethe r is a difficult and time consuming task. 

The use o f  guideway adaptations o f  gas oline ­
powe red jeeps and industrial-type tow vehicle s is  more CO:mnlon. 
When fitted with guidewhe e ls ,  couple rs and any ne ces sary fixture s 
for c ontrol sys te m  pre s e nce detection, the se tow vehicle s can 
ente r the guideway to re trieve malfunctioning vehicle s  and tow 
them e ithe r to a station, s iding or maintenance area for repairs .  
Thes e  vehicle s are not normally used for pas s e nge r evacuation 
because of the length of time required to dis patch a tow vehicle . 

3 .  Re s cue U s ing Spe cial Device s 

In s ituations which do not allow evacuation of 
pas senge rs along the guideway and in which movement of the dis ­
abled train unde r manual control is not pO S S ib le ,  pas senge r evacu ­
ation proble ms require othe r s olutions . In the past, the s e  
s olutions have taken two forms : 

Trans fe r  pas senge rs from the disabled 
vehicle into a se rviceable vehic le 

T rans fe r  pas senge rs to ground level 
us ing speci al device s  

T rans fe r o f  pas senge rs b etween dis abled and 
s e rviceable vehicle i s  not a commonly used te chnique in AGT but 
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has bee n  demons trated at a E uropean Ho spital and at te st fac ilitie s .  
Two ve rs ions of  the te chnique have been proposed for suspended 
veh icle s .  In one ve r s ion, the se rviceable vehicle is moved up 
behind the disabled vehicle and a platform is extended along the 
s ide s of  the vehicle s .  Pas s e nge rs then walk on the platform from 
the disabled vehicle i nto the s e rviceable vehicle . The se rviceable 
vehicle may be e ithe r of  normal de s ign or a special res cue 
configuration. 

The second ve rs ion of the te chnique calls for 
veh icle s  with e me rgency end doo r s .  In this te chnique , the se rvice ­
able vehicle approache s the dis abled vehicle in much the same 
fashion as be fore . U pon contact,  pas senge rs are evacuated out 
the end doors of the disabled vehicle across a portable gangplank 
directly into the functional ve hicle . 

T rans fe r  o f  pas senge r s  to the ground from elevated 
guideway s  potentially :may use many type s of device s .  Devic e s  
which have been u s e d  i n  previous sys te ms include : 

Articulate d booms ( che rry -picke r s )  

Ladde r s  

Knotted hemp rope 

Of the s e ,  the knotte d rope used on an early sus ­
pended sys te m  ( Jetrail) was totally uns atis facto ry because o f  the 
difficulty and dange r .as s oc iated w ith its use and was s ubsequently 
removed. 

4. Summary o f  Current AGT P ractic e s  

Table 2 -1 p rovide s a sumrn.ary of the primary 
e me rgency e gre s s  s trate gie s e:mployed for nine AGT technologies 
which are expe cted to be qualified for de ployment in upcoming 
fede rally- funded programs . 
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TABLE 2-1 . 

EVACUATION METHODS FROM EXISTING AGT INSTALLATIONS 

SYSTEM 

Morgantown People 
Mover 

�1EDway 

cabinenli ft 

ACT (Automatically 
Controlled Trans­
portation ) 

INSTALLATION 

West Virginia 
University ,  
Morga ntown, 
west Virginia 

Wa.lt Disney 
World , Orla ndo ,  
Flor ir.a 

Ziegenhain , 
Germany 

Test Fac i l ity 
Ha gen, Germa ny 

Fa irlane Shopping 
Center , Detroit , 
Mich iga n a no 
Bra dley A ir�ort , 
Ha rtford , Connect icut 

PRIMARY EMERGENCY EGRESS METHODS 

Pa.s sengers egress through either vehicle rear 
windows o nto guideway or side doors onto rela­
tively narrow walkway . Vehicle will not stop 
for emergency egress unless rear window i s  
opened . Ex i  t from rear window requires crawling 
acros s  equipment compartment and s ignifi cant 
drop to guideway. Power ·is removed automatically 
or can be removed from central control . 

Passengers exit vehicle onto a walkway adjacent 
to guideway and walk to station .  

A self-propelled speciali zed res cue cage can be 
motored out to a stranded vehi cle and passengers 
evacuated into the rescue vehicle using the 
operational side door . 

Vehi cles are equipped with extendable platforms 
. '\-Thi ch allow passengers to transfer from disabled 

to operational vehicles .  

Pas sengers egress from either end of the vehicle 
through top-hinged emergency doors onto guideway 
surface . To use the doors , passengers must crawl 
acros s  an equipment compartment and drop to the 
guideway surface . Power is removed from the 
guideway when the emergency doors are opened . 
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Iv!ANUF AC'fURER 

Rohr 

Universal Hobi l ity 

Vought 

l'le st inghouse 

oti s/,l"l' O 

SYSTEM ' 

"p" Series 
Monotrain 

Type I I  

AIRTRANS 

'l'rans it 
Expres sway 

GRT 

TABf,E 2-1 . 

EVACUATION METHODS FROM EXISTING AGT INSTALLATIONS ( Conti nued ) 

INSTALLATION 

Pea r lr idge Shopping 
Center , Honolul u ,  
Hawa i i  

A l l  ins ta lla tions 

Dallas-Ft . vlorth 
Airport , TexA S 

Ta mpa A irport , 
Flor ida 
Sea Ta c  A i rport , 
Wa s h i ngton 
Busch Gardens , 
Willia msburg , 
V i rg i n ia 

South Park , 
Pittsburgh , 
Pennsylvania 

Duke Univers ity , 
Tlurha m ,  North 
Ca rol i na 

PRIMARY EMERGENCY EGRESS METHODS 

GuidevTay i s  constructed with a continuous grade 
Which allows vehi cles to coast i nto station where 
passengers exit through normal operati on doors . 

No apparent provisions for egress from elevated 
guideway . Vehic les are towed or moved under 
manual control into station . Future systems may 
transfer pas sengers to gasoline powered emergency 
veM cle o 

Passengers egres s  from either end of vehicle 
through £ull he ight emergency doors . Step­
down required from vehi cle bumper to guideway 
surface . Guideway power i s  removed manually 
from central control although system originally 
used automati c power shutdown . 

Vehi cle s ide doors are used to egre ss onto an 
adj acent walkway . Guideway power can be removed 
from central control . 

On elevated guideway , grades are built i n  which 
allow vehicle to coast to at-grade guideway 
section .  Once at grade , side doors are used 
with step down r equired . 

No provi sions are evident except for a short 
section of experimental emergency walkway wi th a 
lowering stair,-m.y beneath the walk,.,ay . 

End windows are hinged and used as emergency exits 
Pas sengers must cros s eqUipment compartment to 
r each exit . J�dge on vehi cle exteri or may be 
used to step down . Automati c power shutdown is 
i ncorporated . 



CHAPTER 3 

EVACUATION AND RESCUE DURING THE LIFE OF THE SYSTEM 

Safety of transit pas s engers must be a primary objective of every 
AGT system. Safety should not be considered a nuis ance item to which 
consideration will be given later. Rather, it is an item that require s  
attention from the very earlie st planning phase,  through specification, 
design construction and the entire operational life of the s ystem. 

This section of the guide book will identify evacuation and re s cue 
c onside rations which should be addre s sed at various time s during the life 
of an AGT project. The transit system' s  life has been divided into four 
pe riods : 

Planning and P re liminary De sign 

Spe c ifi cation and Contractor Sele ction 

Detailed De s ign, Construction and Test 

Revenue Operations 

A. Planning and Preliminary De s ign 

During the formative pe riod of the system, when many concepts o f  
system se rvice and alignment are be ing cons idered, bas ic de s ign de cisions 
are made which may ultimate ly affect the safety of the system with re spe ct 
to evacuation and re s cue . For this reason, cons ide ration of how to accom ­
modate the problems of system safety must be gin in the earlie st  stage s 
o f  an AGT system' s  des ign if the ir s olutions are to be integrated into the 
final product. 

1. Safety Organization 

To be e ffective in solving the safety problems as s ociated with 
an AGT system, including thos e  problems re lated to evacuation and re s cue , 
an integrated approach to as suring safety is required.  This inte grated 
approach has two basic parts . First,  the concern for safety should tran ­
s cend all organizational line s with re s pons ibility dele gated to those indi­
viduals in e ach area of  system de s ign most suitable for accomplishing the 
tas k  of safety as surance . Ultimately, the re s ponsibility for safety o f  a 
particular de s ign must re st upon the individual de sign de c ision make r s ;  
i .  e . , the de signe r  o r  his supe rvisor.  
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Often, however, it is not possible from the limited vantage 
point of individual de signers, to comprehe nd the system-wide impact of 
many design decisions. For this reason, it is also desirable to identify 
one or more specialists to oversee the syste m-wide safety assurance 
function. The responsibilities of this group include assuring that the 
design incorporates a satisfactory level of system safety, assuring that 
no avoidable hazards are introduced into the system design and assuring 
that all options which concern safety are adequate ly evaluated prior to an 
irrevocable decision. To effe ctively function, this syste m safety assurance 
organization must have direct access to the senior decision makers of the 
project. This may be accomplished either by making the safety assurance 
function a staff position which re ports directly to the se nior decision 
makers or through the formation of a safety revie w  board which includes 
both safety spe cialists and senior decision makers. In e ither case, 
personnel ass igned responsibility for system- wide sa�ety assurance must 
b e  respected memb ers of the de sign team , be capable of making their views 
known and understood , and responsible for assuring that solutions are 
implemented to all safety probl ems . 

2 .  Design Considerations 

During the planning and preliminary design phases of the AGT 
program, certain design decisions are likely to have significant impact on 
the provision of e vacuation and rescue services. These decisions are 
primarily in the choices of alignment of syste m, both horizontal and ver­
tical, and in the service conce pt to be employed such as choices between 
small vehicles and short headways and larger vehicles and longer headways. 

a. Guideway Elevation 

Guideway elevation has cons ide rable influence on the 
accessibility of AGT vehicles to evacuation and rescue personnel. Vari­
ations in guideway elevation, whe n combined with other factors, may 
result in extre me variations in evacuation and rescue procedures and 
the equipment required to execute the procedures. Obviously, a system 
is like ly to have a range of guideway e levations. 

The range of AGT guideway e levations that exist or have 
bee n  seriously proposed for previous AGT syste ms have ranged from 60 
feet subterranean (subway) to about 65 feet  e levated .  For the purpose of 
evaluating evacuation and rescue methods and procedures, these can be 
divided into four ranges: 

Subway, all levels 

At grade 
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Mode rate ly e levated, 3 0  feet or le s s 

High e levated.  above 3 0  feet 

Because of cons truction cos ts ,  subways are not commonly 
proposed for AGT applications . When subways are proposed.  they are 
often adaptations o f  existing tunne ls to a new use as AGT right -of-way.  

Evacuation and re s cue of pas senge rs from AGT vehicle s 
in subways poses all the problems o f  s imilar ope rations from conven­
tional subway systems . Among the se are limited numbe rs o f  tunne l 
acce s s  points , entrapment o f  s moke . fumes and heat, and lack of natural 
light and ventilation. Be cause o f  the se problems , s pe c ialized pro ­
cedure s and equipment are required for evacuation and re s cue o f  pas sen­
ge rs from subway tunne ls and provis ions for the se must  be c ons ide red 
in the early stage s of system de s ign. Included are provisions for :  

ventilation 

emergency walkways 

emergency exits to ground level 

design features to r educe flammability and smoke 
toxicity 

emergency lighting . 

At-grade guideways run along the s urface of the ground, 
on embankments or in man-made channels cut into the ground. Since 
AGT systems are by definition grade - s eparat.ed from other modes ,  at­
grade guideway is  used most  commonly in newly developed ar eas where 
problems as s ociated with existing streets are not s evere . 

Because it is  located on the s urface,  an at-grade guide ­
way typically is the most acc e s sible of the guideway elevation types to 
evacuation and res cue personnel. Since acces s i s  not c onstrained, except 
pos s ibly by fence s ,  no special equipment is normally r equired to r each the 
system. Additionally, pas s engers have available to them numerous paths 
of egr e s s  once they leave the vehicle . This  is  the easiest type of guideway 
for which to design for evacuation and res cue .  At-grade guideway does 
have ass ociated with it s ome related problems , particularly in its suscep­
tibility to vandalis m. Provision of an egres s route out of the system for 
pas s engers during emergencies will often result in a route into the system 
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for unauthorized persons, dogs, cats and other animals. This could also 
result in a vandalism problem. 

Two height ranges of elevated guideway have been ident ­
ified here because of the differences in difficulty of providing evacuation 
and rescue capability from them. Thirty feet was selected as the limit 
between moderate and high guideway elevations because it represents the 
approximate upper limits of many ladder and lift truck apparatus. For 
guideways heights above 30 f e et in which no walkways are provided, 
specialized equipment is likely to be required to provide access of 
evacuation and rescue personnel to the vehicles and guideway. During 
planning and preliminary design, the use of very high guideways may 
seem to eliminate many alignment problems. It is essential, however, 
that early consideration must be given to the safety problems which are 
created. 

h .  T errain /Geography 

In addition to guideway elevation, the physical features in 
the vicinity of an AGT system will have considerable effect on the accessi­
bility of the system to evacuation and rescue personnel . Urban geographic 
considerations are particularly important when determining response time 
of emergency personnel to various locations within the system and in 
assessing what type of equipment is required. Public roadways may not 
provide adequate access to all points along the system's route.  If public 
roadways do exist along the route, consideration should be given to how 
various degrees of congestion may hinder their effectiveness . 

Four types of terrain and geographical impacts on system 
accessibility to rescue personnel and equipment can be identified. 

virtually inaccessible to conventional vehicles 

accessible over land 

accessible by improved roads 

accessible by public roads, which may be congested. 

While installations of AGT systems at locations in which 
portions of the system are inaccessible by conventional land-borne 
vehicles have not often been proposed, they have at least occasionally 
been considered. Typically, thes e applications call for the �ystem to 
cross a body of water such as a river, saltwater shipping channel or bay. 
If rescuers at these systems are to access the guideway from the surface , 
specialized rescue equipment would be required.  These problems must 
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be fully considered before making any irrevocable decisions conc erning 
alignment. 

Most of the systems proposed have had paved roads which 
could be used for emergency a c c ess running along virtually their entire 
length. Where these roads are public thorough fares, consideration must 
be given to problems of private vehicle cong estion. This problem could be 
especially taxing after maj or or " spectacular" accidents because of the 
large numbers of onlookers who would be attracted and the traffic congestion 
which the y would generate. 

c. Passenger Group Size 

One of the most basic decisions which is made during the 
preliminary planning stag es of an AGT system deployment has to do with 
the type of servic e  which the system is to provide. Past proposals for 
AGT systems have rang ed from personal rapid transit ( PR T )  systems, which 
would provide private, on -demand transit using many small (two to nine 
passenger) vehicles operating on short headways, to large vehicles, capable 
of c arrying in excess of 100 passengers operating similarly to existing 
rapid rail systems. These variations in vehicle sizes may affect the evac ­
uation and rescue provisions required since some techniques are capable of 
handling only a few passengers per minute while others can safely accommo­
date even very larg e groups of passeng ers. These variations should be 
considered to assure that there will be no serious impact on system design. 

3. Emergency Response Agencies 

To assure the support that will be required from emergency 
response ag encies after system operations begin,  plans need to be coordinated 
with these agencies beginning early in the program. For this reason, it is 
desirable to contact officials from local fire, police and emergency medical 
organizations during the preliminary design phase and to advise them of 
plans for the system and any support which they w ill be expected to provide 
when the system becomes operational. As fire, polic e  and emergency medical 
personnal are experienc ed professionals, working in disciplines which overlap 
working with evacuation and rescue, they are w"ell qualified to review prelim­
inary evacuation and rescue plans and to offer valuable suggestions as to how 
they may be improved. Their assistance should be sought. Particular 
attention should be given to any special communications equipment which 
may be required such as direct telephone lines and radio relay devices 
(repeaters) . 

During this phase of the program, c ommunications should 
also take plac e  with the appropriate organization to determine what impacts 
local codes may have on system designs. If maj or problems are encountered , 
the use of code waivers should be investigated. Discussions and negotiations 
performed in the early phases of the program can reduce the likelihood of 
schedule dis rupting conflicts late r. 
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B .  Specification and Contractor Selection 

After preliminary planning and design efforts are complete and a 
conc ept has been selected, the next step in the transit system procurement 
process involves the production of a series of system specifications and 
the selection of contractors to supply the required equipment. Consider ­
ation of safety, including evacuation and rescue, is a particularly important 
part of this phase of the program as several serious issues must be 
addressed. The major questions which will be confronted during this 
phase is concerned with the type and extent of evacuation and rescue 
provisions to be required. 

1. Types of Em ergencies 

Situations requiring evacuation and r escue of passengers from 
AGT vehicles will occur on all systems and therefore must be addressed in the 
specifications for the system. In specifying evacuation and rescue provisions 
for an AGT system, it is necessary that these provisions be capable of 
accommodating the entire range of situations that are likely to occur with 
the system. These situations will range from those which have an iIIlIIlediate 
threat to life and property to those in which only passenger convenience is 
threatened. Emergency situations which may lead to evacuation or rescue 
can be categoriz ed into three levels of severity: 

critical emergencies with continuing threat of 
passenger injury 

critical emergencies without threat of further 
passenger injury 

non-critical emergencies. 

Critical emergencies are the situations which all transit 
properties fear. T hey are often the result of the failure of some critical 
system component or human error. In all cases, they potentially involve 
human injuries. For the purpose of determining evacuation and rescue 
requirements, it is important to differentiate between critical emergencies 
with continuing threat to passengers from those situations which have been 
stabilized. Fire or smoke onboard a vehicle is an example of an emergency 
with a continuing threat to life or property. It is categorized as such 
because further injury to passengers is possible as long as the fire and 
smoke persist. The first priority is removal of passengers from the 
hazardous situation to a location of safety. Time is of essential importance 
as continued exposure to the hazardous environment can result in serious 
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injury or death to passengers. These critical emer gencies generate the 
need for passengers to be able to egress from the vehicle to a place of 
safety without outside assistance . 

A collision without fir e, a catastrophic guideway failure or 
brake failure with subsequent rapid deceleration are all examples of 
critical emergencies which have stabilized and no longer threaten further 
passenger injuries. These situations are characterized by the fact that 
the majority of injuries sustained during the accident occur at the time of 
impact, guideway collapse or deceleration. Further inj uries after the 
initial accident are less likely. The primary concern in these situations 
is the provision of medical attention to the injured and the removal of 
uninjured passengers to places of safety. The r esponse required by 
these situations include dispatch of emer gency medical aid as well as 
controlled vehicle evacuation. 

Non-critical emergencies are situations involving more con­
trolled and leisurely evacuation and rescue of passengers f rom vehicles. 
They are characterized by a less critical need for pagsenger re moval from 
the system. This type of evacuation might be prompted by a power failure,  
guideway blockage or vehicle failure that cannot be corrected within a 
reasonable length of time. In AGT, these situations are likely to occur 
mor e  frequently than do critical emergencies. Because of their controlled 
nature, they do not normally involve hi gh levels of hazard to the evacuating 
passengers, but they require timely removal of passengers none the less. 

An additional type of situation is likely to occur occasionally 
which is not an emergency but which can also result in A GT evacuation. 
These situations are characterized by pass.engers abandoning vehicles 
without being directed to do so. The evacuation may occur when 
passengers become impatient with temporary s e rvice delays or vehicle 
temperatures become uncomfortable after loss of electrical power for 
ventilation and air conditioning. Uncontrolled evacuation may result in 
passengers walking along the guideway into an operational area and 
thereby being exposed to serious hazards. These situations are particular­
ly troublesome to systems operation because restoration of service must 
b e  delayed until it is determined that the guideway is free of passengers. 

Chapte rs 4 and 5 of this guidebook will identify suitable 
techniques and basic procedures which can be used to accommodate these 
situations. 

2 .  Guideway and Electrification 

During the specification phase of the program., decisions will 
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be made conc erning guideway and its electrification which will affect 
evacuation and resc ue. As described in the previous section, numerous 
approaches exist to the design of the guideway and its supply of electrical 
power and several techniques for prevention of accidental electrical 
shock have been used. These include recessing high voltage rails, use 
of insulating and protective shields over power rails and j udicious removal 
of guideway power, either manually or automatically, when passengers 
are suspected to be on the guideway. The way in which the electrification 
system is deSigned and integrated into the guideway is important in 
determining to what extent passengers in an AGT installation are capable 
of safe self-rescue. 

While existing and proposed A GT guideway configurations span 
quite a full range of designs, they fall into three basic categories: 

guideway safe for walking with power rails energiz ed 

guideway safe for walking with power off 

guideway unsafe for walking. 

Use of an automatic electrical guideway power shutdown system 
should be given serious consideration during this phase of the program, 
especially for designs which use the guideway running surface as an 
emergency egress route. Such a system, when activated by a signal from 
the vehicle that an unscheduled door opening has occurred and that a 
passenger may be on the guideway, de- energiz es the power rails in the 
power zone in which the vehicle is located. When backed up with a remote 
manual capability to remove or r estore power from central control, such 
a system can significantly r educe the probability of a serious injury to 
passengers during emergency evacuations. 

Use of automatic power shutdown does not remove all the 
hazards that exist along the guideway . Even with power removed from 
the pow�r zone in which an evacuation has taken place, it is pos sible for 
passengers to walk into adjacent power zones and be exposed to all 
of the hazards of a " hot" guideway . The distance to adjacent power zones 
may range from a few feet to several hundred feet, depending upon 
where the vehicle has stopped relative to the power zone boundaries. 
Additionally, if passengers were to walk beyond a merge switch or onto 
another section of unaffected guideway, they could encounter hazards 
associated with moving vehicles. For these reasons, it is necessary for 
passengers involved i n  emergency egress to always consider the guideway 
power to be on and to stay as close to the abandoned vehicle as safety allows 
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until assistance arrives. 

3 .  Additional Design Considerations 

S everal additional design considerations which affect evacuation 
and rescue should be taken into account when specifying and evaluating 
AGT designs. 

a. Vehicle Towability 

Many proposed AGT systems plan to tow or push disabled 
v ehicles with functional vehicles under manual control. The existenc e of 
such a capability would allow increased flexibiUty. in selection of evacuation 
methods and proc edur es during non - critical emer g ency situations. Spe ci­
fications should cover equipment nec essary to operate vehicles under manual 
c ontrol, coupling equipment and bumpers, and the conditions under which 
towing or pushing operations are to be safely possible. If these operations 
are to be performed with passengers onboard the vehicle, c are must be 
taken to assure that vehicle contact forc es are adequately absorbed to 
reduc e the likelihood of pas seng er injury r esulting from the coupling 
impact. 

b. Vehicle Egress Constraints 

The specific eva cuation and r escue methodology selected 
for a particular application will have associated with it requirements for 
varying degrees of passenger egress freedom. These inc lude the ability 
of passeng ers to pass b etween entrained vehicles and to open doors to the 
outside without assistance. These design considerations will affect the 
system's ability to use self-rescue and vehicle-to - vehicIe evacuation 
techniques. Any egress constraints must be consistent with the require­
ments of the planned evacuation and rescue methodology. 

c .  System Emergency Egress 

The c hoic e  of evacuation method for a partic ular situation 
may depend upon the distanc e to the closest station or point of system 
a c c ess to ground level. Depending upon the distanc e, and its acc eptability 
based upon other factors such as guideway type, weather and passenger 
number and condition, walking may be used to remove passengers from 
disabled vehicles to a plac e  of safety . For long sections of elevated 
and subterranean g uideway , paths for emergency a c c ess between the 
guideway and ground level should be specifi ed. The specif ied distanc e 
b etween a c c es s points will depend upon the terrain and environment in 
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which the s ystem i s  to operate . It is worth noting that acces s routes used 
by pas s enge r s  and res cue pers onnel into and out of the system during 
emergencies may, if not properly designed, als o be us ed by vandals and 
youthful saboteur s to gain acc e s s  to the s ystem. 

d .  Emergency Lighting 

Adequate emergency lighting has been shown to be an 
important factor in the s uc c e s s  of emergency evacuations in aircraft and 
is also likely to be a factor in safe AGT evacuation and res cue. While 
most AGT installations will be in urban areas with relatively high ambient 
light levels even at night, evacuation and res cue operations during darknes s 
will require additional external illumination along portions of the system. 
The sour c e  of this lighting should be battery or auxiliary powered lights on­
board the vehicle and along the guideway. Particular attention should be 
paid to illumination of any emergency egres s routes ,  all onboard commun­
ication equipment such as vehicle two-way radios (also on emergency powe r )  
and any other emergency equipment. The capacity of the emergency power 
system should be c onsistent with the worst  case evacuation times .  Additional 
illumination may also be s upplied by emergency response and s ystem main­
tenance vehicles . 

e .  Attendant o n  Vehicle 

While AGT systems do not normally e mploy onboard atten­
dants , some specialized applications such as amus ement parks may use per ­
sonnel onboard vehicle s to perform a "spiele r ' !  function. If the se people 
were properly trained. they would s ignificantly alter the nature of the evacuation 
and re s cue problem and should be accounted for in the spe cification. 

f. Design to Minimize Hazards 

Within the framework of cost effectivene s s ,  all a spects 
of system design should be evaluated to as sure a high level of c oncern 
for pas s enger safety and the us e of design practices  which minimize the 
hazards to which pas s engers and employees are expos ed.  Efforts should 
be directed at preventing the o ccurrenc e of situations requiring evacuation 
and res cue. The s e  include:  

adherance to guidelines for flammability and smoke 
toxicity minimization 

ventilation of equipment which may overheat to  produce 
smoke to the exterior of the vehic le rather than into the 

pas s enger compartment 
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incorporporation of fire and s moke detectors in high 
risk locations 

incorporation of methods of preventing veh ides from 
stopping in stations in which ther e is a fire .  

c .  Detail Design, Cons truction and Test 

After the s election of contractors to supply the s pecified transit 
equipments ,  efforts  relative to evacuation and res cue fall primarily into 
the areas of monitoring design efforts and preparing for initiation of  
system operation. 

1. Design Monitoring 

A s  the d etailed des ign is prepared and system construction is 
underway, the primary activities associated with evacuation and r es cue 
have to do with monitoring the details of the evacuation and res cue pro­
vis ions being supplied by the contractors to as s ur e  that they satis fy all 
specified requirements . It is important to as s ure that in attempts to 
meet demanding design and construction s chedules that hazards or other 
undesirable design features are not incorporated into the system design. 

In this phas e  of the program, fr equent revi ews of the s afety 
of pertinent design features by the sy stem designers , safety as s uranc e 
personnel and program management are desi rable. It i s  much easier 
and cheaper to correct any safety deficiencies whe n  they are in the design 
phase rather than after the design has b een converted to hardware.  

2 .  Mutual Aid Agreements 

A s  initiation of revenue operations approache s , conside ration 
must  be given toward the formalization of mutual aid agr eements between 
the transit property and local emergency r espons e agencies s uch as  fire,  
police and emergency medical servi c e s .  

The purpo s e  o f  developing a mutual aid agr eement i s  to 
establish procedures under which trans it sy stem pers onnel and emergency 
respons e agencies can cooperate in a s s uring the safety and well being of 
transit pas s engers and the public .  Thes e  proc edures should indicate the 

re spons ibilitie s and dutie s of each agency as well as the conditions unde r 
which each agency may be summoned. 
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If local emergency respons e agencies have been kept informed 
of expected as sistance throughout the design and construction phase of the 
program, formalization of an agreement will likely be a fairly simple 
proces s .  I f  they have not b een kept informed, reaching a n  agreement 
may be more difficult. 

3. Development of Procedure s  

Also during this pe riod,  res ponsible members of the trans ­
portation operating staff, in cooperation with the s ystem hardware con­
tractors and local emergency respons e agencies , should prepare the 
neces sary evacuation and res cue procedures to be us ed during s ystem 
operation. Chapter 5 of this document contains generalized proc edures 
which may be us eful in the preparation o f  detailed procedures . 

Development of good procedures  for emergency situations is a 
difficult task. Procedures must be written to the depth nec e s sary to guide 
personnel in their approach to resolution of problems without being overly 
detailed and difficult to us e .  This allows evacuation and re S cue pers onnel 
the flexibility necessary to respond to the infinite number of different 
situations which they may fac e  in the safest  and most  e fficient manner 
pos sible. 

4. Personnel T raining 

Prior to initiation of system operations , transit employees and 
emergency respons e per s onnel who may be called upon during s ystem 
emergencies should receive instruction concerning their duties in thes e  
situations . Included in thi s instruction should be indepth training r elative 
to: 

Procedures which apply during e mergencies 

Responsibilitie s  of each ag ency 

Provis ions which exist  within the s ystem for emergencies 

Primary methods by which evacuation and res cues are to 
be performed 

Hazards which exist  within the s ystem to which emergency 
personnel and pas s engers may b e  expos ed. 
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After completion of the classroom portion of the training , 
personnel should perform mock evacuation and rescue exercises of a 
variety of emergency situations . These exercises should include actual 
evacuation and rescues of simulated transit pas sengers . If these train­
ing exercises reveal procedural deficiencies , th.e procedures should be 
revised to reflect solutions to the problems . 

As the physic al condition and emotional state of passengers 
involv ed in evacuation and rescue operations greatly influence the amount 
of assistance that they require, passengers should simulate a range of 
physical mobilities, including: 

Non -ambulatory 

Ambulant with assistance 

Able bodied . 

Non -ambulatory passengers may be the result of physical 
lnJ uries received during a transit ac cident. Passengers may possess 
a wide variety of injuries and require a range of first aid medical treat ­
ment. In addition, the strain encountered after a severe accident may 
result in trauma that disables some passengers . However, ac cidents 
should not be considered the only source of non-ambulatory passengers. 
As transit systems become increasingly accessible to them, elderly 
and handicapped non -ambulatory passengers will become regular system 
riders. Non -ambulant passengers will require being carried from the 
system by a stretcher or wheelchair. 

Some passengers are strong enough to walk but may be unsteady 
to the point of requiring support from another person. Passengers with 
less severe handicaps, the elderly, children and those persons who have 
only minor injury or are just "shaken-up" fit into this category. These 
passengers can walk from the system with assistance from rescue 
personnel or other passengers. 

Able-bodied passengers are normally capable of exiting the 
vehicle under their own power. These passengers can be called upon 
in an emergency to assist in getting other passengers out of the vehicle. 

Training exercises not only reinforce previous classroom 
instruction, but also provide valuable empirical information as to the ; 
adequacy of existing evacuation and rescue _procedures and provisions . 
If any serious deficiences are uncovered, they should be corrected prior 
to initiation of revenue operations . 
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D .  Operations 

With the exc eption of the rare instance s  in which actual emergen­
cies occur , AGT system evacuation and res cue activities which take place 
during periods of transit ope rations are directed primarily at as s uring 
preparednes s .  Thi s ,  however,  i s  not a static proc e s s .  Experience with 
the operation of the system and its pas s eng ers may indicate proc edural 
or hardware modifications which are des irable to reduc e any hazards that 
may exist within the system or the frequency of s ituations requiring 
evacuation and res cue. 

1. Preparedne s s  T raining 

Si tuations requiring the us e of evacuation and res cue techniques 
are likely to b e  infrequent, and s o  periodic  review o f  thes e  techniques 
with relevant pers onnel are nec e s s ary to as s ure a high level of personnel 
pr eparedness . Als o,  change s  in personnel within both the transit s ystem 
and emergency response agencie s ,  will nec e s s itate instructions to new 
personnel. Emergency preparednes s  drills in the form of simulations 
o f  emergency s ituations are again one of the best ways to reinforce 
cla s s room instruction and to promote its retention by students . Thes e  
drills should be conducted one to two times a year and may be combined 
and coordinated with periodic community-wide disaster drill s .  

z .  Incident Evaluation 

After the occur r ence of any situation which results in evacu­
ation or res cue of pas s enger s ,  an evaluation should be made of the incident 
and the way it was responded to. The purpos e  of this evaluation is to 
determine the adequacy of the actions taken and to identify desirable 
modifications of existing methods and procedures .  If changes are indicated, 
they should be incorporated and the nece s s ary personnel notified. 

3. Media R elations 

Public perc eptions of the safety and performance of an AGT 
system can be significantly altered by news media coverage of the s ystem. 
The public relations function is therefore important to the succ e s s  of any 
AGT system. The new s media should be re cognized as  an effective method 

o f  public education an d should be us ed to the trans i t  s ys tem's  advantage when ­
eve r pos s ib le .  Howe ve r ,  to minimize new s me dia c r it ic i s m  that might 
result from pas senge r evacuat ions , ca re mus t be take n to preve nt the 
occur rence o f  s i tuations wh ich could be s ensat ionalize d .  The fo llow ing 
precauti ons sh ould be cons i de red : 
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do not overreact to minor incidents 

avoid use of evacuation techniques that are 
dramatic in appearance 

refer all news media inquiries to the public relations 
office 

establish cooperative r elationships with the press to 
assure the dissemination of the transit system's version 
of incidents. 
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CHA PTER 4 .  

TECHNIQ UES FOR A G T  EVACUATION 
AND RE SCUE 

Numerous techniques for providing evacuation and rescue 
capabilities have been pr epared for AGT systems. These techniques 
have ranged from those that are similar to the ones employed by 
conventional transit systems to techniques which employ futuristic 
or heroic methods. This section of the guidebook will identify 
techniques which are considered to b e  safe and suitable to AGT 
applications. It will include a r eview of the criteria that should 
be used in selecting evacuation and rescue techniques for a 
particular application, a general discussion of the t echniques which 
should be considered and detailed comments concerning individual 
techniques. 

A . Criteria for Evaluating Evacuation and R escue Techniques 

When selecting evacuation and rescue techniques, care must 
be taken to select the techniques which provide the safest and surest 
means of moving passengers to locations of safety under a variety 
of emergency conditions in a cost- effective manner. To make this 
decision, several performance measures should b e  considered: 

Response Time - the time required from occurrence of 
a situation requiring evacuation or rescue until first 
passengers r e ach location of relative safety. 

Capacity - Rat e  at which passengers can be moved to 
location of safety. 

Safety - Relative magnitude of the hazards to which 
passengers are exposed as they egress from the vehicle 
to a location of safety. 

Cost - The incremental expense of adding provisions for 
the evacuation technique to the basic AG T system design. 

Dependability - The likelihood that the technique will be 
capable of p e1"£orming the required function when call ed 
upon. 

Versatility - The capability of the evacuation system to 
adequately perform under a range of emergency conditions, 
including a variety of locations within the system. 
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Inconvenience - The amount of awkwardnes S'  or dis comfort 
(either physical or emotional) that pas s engers are likely 
to experienc e in using the technique. 

Aestheti c s  - The impact of any required equipment or pro­
visions on the architectural or natural beauty of the 
surrounding envi ronment. 

E&H Compatibility - Capability of the method or procedure 
to accommodate evacuation of elderly and handicapped 
pas s engers.  

Required Technology - A measure of the availability of 
the components or technologies r equired to implement the 
evacuation or res cue technique. 

Resistance to Vandalism - The sus ceptibility of the techniques 
to des tructive acts of vandalism which could impair the 
function of the technique in an emerg ency .  

Resistanc e to Unauthorized Us e - The capability of r estricting 
the use of a technique to tho s e  s ituations in which its us e i s  
required or warranted. 

In addition to thes e general measures , it is als o  nec e s s ary to 
as s e s s  the applicability of the techniques to the specific de sign 
variables of the AGT application. Thes e  include: 

Guideway type to be used 

Guidewa y elevations 

Terrain and geography into which guideway is to be placed 

Vehicle egr e s s  constraints 

Vehicle pas s enger capacity 

Vehicle towability 

Vehicle onboard personnel 

Fr equency of system ac cess points . 
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The impact of these design variables upon evacuation and 
rescue is discussed in Chapter 3 of this guidebook. 

Only after consideration of all of these variables is it 
possible to make sound decisions concerning the evacuation and 
rescue provisions for a particular system application. 

B .  Recommended Evacuation and R escue Techniques 

Evacuation and rescue t echniques can b e  divided into two 
classifications depending upon the implicit degree of passenger 
self-sufficiency during evacuation. 

The first classification, self- evacuation or rescue, is 
restricted to those t echniques in which passengers are able to 
egress from the vehicle to a place of safety at will without the 
assistance of any outside personnel. To qualify as a self- evacuation 
or rescue technique, all of the equipment and procedural information 
required for safe egress from the vehicle must be constantly 
available to the passengers. 

S elf .. evacuation and rescue capabilities are de sirable for 
all systems, but their use should be restricted to only those 
situations in which passenger inj ury may result if  passengers do 
not exit the vehicle immediately. 

In contrast, the second classification, assisted evacuation or 
rescue, relies upon the actions of personnel and the use of equipment 
from outside the vehicle. As personnel and equipment may be 
dispatched to the scene of the emergency from another location, 
assisted evacuation and rescue t echniques would be expected to have 
longer response times associated with them. These techniques 
should b e  used in evacuations in which t ime is not of critical 
importance. 

1. Self- Evacuation and Rescue 

Three basic techniques exist for providing self- evacuation 
and rescue capabilities to AGT systems. These include the using of 
an adj acent walkway, using the vehicle guideway as a walkway and 
providing an emergency egress path to ground level. 

a. Adjacent Walkways 

The use of adj acent walkways as a means of providing 
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e me rgency evacuation capabilities from trans it vehicle s  i s  a te ch ­
nique which has been us ed by conventional trans it fo r many yea rs . 
Walkways e xi s t  in the subway tunne ls and on the bridge s o f  almo s t  
all major conventional trans it systems . 

1) De s c r iption 

The us e of this te chnique in AGT is s imilar to 
its use in conventional trans it exce pt that pa s s e nge rs cannot re ceive 
as s istance from train -ope rating pe rs onnel. During eme rge nc ie s ,  
AGT pas senge r s  may open the ve hic le ' s  normal s e rvice doo rs by 
activating an eme rge ncy latch. Pas se nge rs then exit from the vehic le 
onto the adjacent walkway and move to a location o f  s a fe ty. U pon the 
arrival o f  sys tem e mploye e s  or emerge ncy re s cue pe rs onne l, pas s e n ­
g e  rs can be e s corted s a fe tly to a station or othe r system acce s s  
location. 

2) Characte ri stics 

The de s ign characte r istics which are ne c e s sary 
for us e with this technique are straightforward . .  Most  important is 
the walkway. It should be located along the entire length of  the guide ­
way with ac ce s s  to ground leve l or into s tations . The walkway should 
be at the s ame he ight as the vehicle floor to make it convenie nt to us e .  
The width o f  the walkway de pends upon the s ize o f  the vehicles  be ing 
used but should neve r be le s s  than 36 inche s i f  whee lchai rs are to be 
accommodated,  and 22 inche s othe rwise .  If s ide s of nar row walkways 
are ope n, railings of at least 42 inche s should be used. On sharply 
curved sections o f  guideway, the walkway should be on the s ide o f  the 
radius to minimize the gap be tween the walkway and vehicle door caused 
by vehicle cording across the curve . Gene rally, walkways should be 
located on the outs ide o f  s harp curve s when doo rs are near the e nd of  
the vehicle and on the ins ide of  the curve for centrally loca ted vehicle 
doors . The walkways should be provided with a textu red non - s lip 
finish to minimize the pos s ibility of pas senge rs s lipping and falling 
into the guideway. I f  the system is to be ins talled in a region whe re 
snow or ice is like ly, conside ration must  be given to ways of kee ping 
the walkways free of ice . 

In addition to the walkway, s eve ral vehic Ie and 
control sys tem de s ign fe ature s are required. The vehicle s e rvice 
doors mus t have an e me rge ncy latch by which the doors may be opene d 
in an emergency. Re moval o f  the eme rgency latch cove r  should trigge r 
a c ontrol  system inte rconne ct which commands the veh ic le to s top imme d ­
iate ly ( i f  i t  i s  moving) and transmits an eme rgency me s s age t o  central 
contro l indicating the doors have been ope ned.  Ve hicle brake s should 
rema in locked until system pe rs onne l dete rmine that ope ration can be 
re sumed safe ly. As with all se lf-evacuation and re s cue te chniq.ue s ,  
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placards should be place d  in the veh ic le which explain the safe use of  
the evacuation te chnique and the conditions unde r which it  should be 
employe d. In addition, s igns sh ould be p laced along the walkway to 
direct pa s s e nge rs to s a fe ty. 

3 )  Applications 

The us e of an adjacent walkway to accommodate 
evacuation and rescue eme rgencies is quite flexible.  It is well 
s uited for subway, at- gr ade and elevated guideways and can be 
us ed with s uspended as well a s  s upported vehicles .  Figures 4- l (a )  
and (b) illustrate its u s  e with both types of vehicle s . 

In addition to its us e for evacuation during s erious 
emergencies,  the walkway is also very convenient for us e in 
as sisted evacuations and for us e by maintenance employees . 

4)  Advantages 

The principle str engths a s s ociated with using 
emergency walkways for evacuation have to do with their s afety 
and flexibility. By using this technique, large capacity vehicles 
(100 pas s engers or mor e )  may be evacuated very quickly from all 
guideway elevations . During evacuations ,  pas s engers ar e expos ed 
to a minimum of hazards . If the walkways are constructed with 
s ufficient width and care is  taken to assure that the gap between 
vehicle s and the walkway r emains s mall, this technique can 
provide good evacuation accommodation of elderly and handicapped 
pas s engers ,  including pas s engers in wheelchairs .  

5 )  Dis advantag es 

The cost of constructing the walkways and their 
impact upon the aestheti c s  of elevated guideway are the primary 
dis advantages of us ing emergency walkways . While walkway 
c onstruction costs are quite nominal for at-grade guideways,  they 
can be much higher for elevated and underground guideway. This 
is particularly true of subway construction \vhere the addition of 
an adjac ent walkway may caus e a requirement for a larger and 
much more expensive tunnel cros s s ection. 

The aesthetic impact of a walkway on elevated 
structure is als o  cons iderable. Becaus e the addition o f  a four-foot 
wide walkway would increas e  the effective width of most single lane 
AGT guideway by approximately 5 0%, walkways may b e  unpopular 
with "neighbors " to the system. 
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A )  Adj ac ent walkway with supported vehicle. 

B )  Adjac ent walkway with suspended vehicle 

FIGURE 4 - 1 .  

IMP LEMENTATION OF ADJACENT WALKWAYS 

-43 -

�. 

u ";: ... u CD 
iii 
CD ... 
:3 0 .r:. g, 
c: ";:; ... CD 
� 
"t-
O 
> ... CD ... ... 
:3 
8 
0 ... 
0 
f 

� 
"c 

1 CD 
"tI ... 
o 

II. 

� 
� w 
a 
-
o 

i 
:3 
8 
9 
o 
f 



For thes e reas ons , walkways are best  s uited to 
be common to a dual-lane g uideway where their costs and aes thetic 
impact are s pread over two lanes and are ther efore l es s significant 
to the total. 

b.  Guideway as an Emerg ency Walkway 

Us e of the v ehicle running s urface of the guideway as 
an emerg ency walkway is an evacuation technique which has b een 
us ed s ucces s fully on several AGT s ystems and i s  us ed on portions 
of s om e  conventional transit s ys t ems . 

1)  D es cription 

In usi ng this t echnique during s evere emerg encies , 
pas s engers gain acc es s  to the running s urface of the guideway through 
emergency doors in the ends of the vehicle. Emerg ency doors are 
opened using a latch acces sible from within the vehicle. Pas s engers 
exit the vehicle and move in the guideway to a s afe location, normally 
remaining near the v ehicle. Pas s engers must then await the arrival of 
as s i s ting s ystem pers onnel to guide them from the s ystem. 

2 )  Characte ris tics 

Emergency doors in the ends of the veh icle are a 
requirement for us e of this technique. The s e  doors mus t be capable 
of being eas ily opened from within the vehicle . If hinged doors are used 
they should open outward . The latches s h ould contain a control s ys tem 
interconnection which , upon initiation of opening, caus es the vehicle to 
s top and a me s s age to be trans mitted to central control indicating the 
exis tence of an emergency d oor opening. The emergency door s hould 
be easily acce s s i ble to p as s engers from the interior of the vehicle 
without climbing over vehicle equipment or s e ats . The emergency door 
should be at leas t 24 inches wide to accommodate pas s engers exiting 
rap

'
idly from the vehicle in s ingle file. As the vehicle floor is likely to 

be cons iderably higher than the guideway s urface , a ramp or s teps are 
des irable to make exiting from the vehicle eas ier and fas ter for pas ­
s enger s .  Location of emergency doors should b e  away from potential 
fire or s moke s ources to the extent pos s ible. 

The guideway us ed with this technique mus t be 
continuous ( without large holes or gaps ) and relatively flat. To 
protect pas s engers from haz ards as s ociated with the p ower rails , 
either automatic power s hutdown or rapid manual power s hutdown 
may be us ed. Thes e should be activated by the s ignal trans mitted 
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from the emergency door latch to central control . Providing a 
protective shielding to the power rails should also be considered 
to further protect pas s engers . 

Placards should be provided onboard the vehicles 
which describe the safe us e of the emerg ency exits and the hazards 
as sociated with walking on the guideway . Particular attention should 
be focus ed on guideway hazards associated with power rails and 
moving vehicles . Signs should also be located on the guideway to 
direct pas s engers to safety and to warn them of power zone 
boundaries ,  danger from moving vehicle s and other hazard s .  

3 )  Applications 

The guideway can be us ed for an emergency egre s s  
path on all elevations of the guideway but i s  only applicable to 
systems using supported vehicles with continuous running surfac es . 
This technique is also suitable for us e in as s isted evacuations when 
supplemented by system employees or res cue per sonnel . Use of end 
doors will have limited usefulnes s  on long trains . 

Figure 4-2 illustrates the us e of the technique as it 
is being constructed at a Japanese installation . 

FIGURE 4-2. 

EMERGENCY EXIT TO GUIDEWAY WITH STEP 
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4 )  Advantages 

The principal advantage of using the guideway for 
an eme rgency walkway is that it provides many of the functional 
attractions of an adjacent walkway without the cost and aesthetic 
impacts . With the incorporation of proper s afety precautions ,  
this technique can b e  us ed to provide rapid and s afe emergency 
egress capability from medium to large capacity AG T vehicles .  
Egres s i s  made relatively easy by the steps from the vehicle to 
the guideway, and s o  it can be us ed by many elderly and handi­
capped pas s engers . 

5 )  Dis advantages 

Two dis advantages are ass ociated with using the 
guideway as an eme rg ency walkway. First, the technique does  
not accommodate all elderly and handicapped pas s engers ,  partic ­
ularly tho s e  pas s engers  confined to wheelchairs . Second, pas s en­
gers who do not remain near the vehicle may be expos ed to guideway 
hazar

'
ds s uch as moving vehicles and " hot" power rails . 

c .  Egre s s  to Ground Level 

Two methods of  eme rgency egre s s  to ground level 
are satis factory for AGT syste ms which do not p rovide walkways 
for pas senge rs . While the technology for the se te chnique s is well  
e s ta blished,  ne ithe r has been previously de ployed as part of  an 
AGT ins tallation . 

1) De s c ription 

The fi rst te chnique fo r pas s enge r e g re s s  to 
ground leve l dur ing seve re e me rgencie s us e s  inflatable aviation 
type slide s s imilar to those used fo r eme rgency evacuation on 
comme rcial airline rs .  The s e  s lide s  can be located in a com­
partment unde r the vehic le s e rvice or e me rgency doors . U pon 
opening the door during an e me rgency.  the s lide is deployed 
e ither automatically or by pulling an inflation activation lanyard. 
In both cas e s ,  inflation pre s sures are supplied by a canister of 
compre s sed C02 gas .  Afte r the slide has completed inflation (3  to 
5 se conds ) evacuation of the vehicle can begin with pas senger s  sliding, 
feet first to the ground. If the slide inflate s at a height le s s  than its 
de s ign he ight, it may be nec e s sary fo r pas s enge rs  to use the ir hands 
to as s ist  them in sliding. 

The se cond te chnique for eme rgency pas senger 
e g re s s  to ground level utilize s  a folding or retractable stair or ramp device 
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attached to the vehicle . The device would be similar to the .folding 
s tairs that are used in many home attic s .  The s e  de vice s can be 
located in compartments on one or both ends of a suspended vehicle 
and can be acce s sed by pas senge rs through eme rgency doors .  
Afte r the vehicle has s topped, pas senge rs can lowe r the device 
to the ground. Deployment of the device can be as s isted by 
gravity, counte rwe ights and dampe r s .  Pas s�nge rs can then use 
thtl device to exit the vehicle to the ground. 

2.) Characte ris tics 

The de s ign characte r is tics required for both o f  
the se te chnique s are s imilar.  They both require doors which may 
be opened by an eme rgency latch from within the vehicle . The 
latche s should have c ontrol system interconnections which trans ­
mit a me s s age to central control and as sure that the vehicle is 
s topped prior to de ployment of the s lide or s tair . Both the inflatable 
s lide and eme rgency stair designs mus t  be capable o f  deployment 
ove r the e ntire range of vehicle e levations which exist in the s yste m. 

The de ployment and use o f  both the s lide s and 
s tairs will be relative ly complex tasks , e s pe cially cons ide ring that 
they w ill be pe rformed by pass enge rs unde r e me rgency conditions . 
For this rea s on, it is ne ce s s ary to make the procedure s for their 
use as s imple as pos s ible and to conspicuously post  placards in the 
vehicle s providing detailed information re lative to their u s e .  

3 )  Applications 

E me rgency evacuation o f  pas senge rs from sus ­
pended AG T vehicle s is a se rious problem with few solutions . The s e  
two te chnique s ,  while not as des irable as walkways for eme rgency 
e g re s s ,  could pos s i bly achieve s atis factory levels o f  performance 
with prope r  design. Inflatable s lide s ·may als o  find application with 
supported te chnologie s  which do not eas ily accept walkways . 

Figure 4 -3  shows an arti s t ' s  concept o f  how 
an inflata ble evacuation s lide might be u sed with a sus pended AGT 
vehicle . 

4 )  Advantages 

The advantages a s s ociated with both of thes e  
techniques are e s s entially the s ame. They are capable o f  provid­
ing rapid evacuation of  medium capacity AGT vehicles and they 
are applicable to technologies in which s elf-rescue provi sions 
are difficult to provide. 
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FIG URE 4 - 3 . 

EVACUATION S L IDE AS APP LIED TO AGT 

5 )  Disadvantages 

The dis advantages as sociated with both tech. 
niques are also similar .  N either technique provides  full 
emergency accommodations for elderly or  handicapped pas s enge rs , 
particularly pas s enge rs in wheelchairs .  Als o, both techniques 
require detailed instructions on s afe usage.  This is  very difficult 
to provide in the unmanned environment of AG T .  Both techniques 
may additionally be limited in the variation in guideway elevations 
and terrains to which they ar e applicable .  Additionally , they may 
deposit pas s engers into dangerous locations such as bus y streets . 

Inflata ble s lide s  hav� th ree additional disadvantage s .  
Because of the ir  ru bbe r i z e d  c loth c ons truction ,  they would be susc e p ­
tible to cuts by vandals unle s s  adequate ly prote c ted. A lso ,  airline 
expe rie nce with inflatable s lide s show that pas senge rs us ing the m 
during eme rgencie s ofte n sustain le g and ankle injur ie s, and they a re 
oc cas s i onally rende red unusa ble by ve ry hot fi re s . 2 

2
National T rans p ortation Safety Boa rd, "Safety A s pe cts o f  Eme rge ncy 
Evac uations from Ai r Car r ie r A i rc ra ft " ,  Re po rt N o .  PB -2 3 8 -26 9 ,  
13 Nove mbe r 197 4 .  
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d. Comparis on of  Se lf-Evacuation and Re s c ue Te chniq ue s 

Figure 4 -4 illus trate s the characte r is tics o f  the self-evacua­
tion and re s cue te chnique s de s cribed with re s pect to re s ponse time and 
rate o f  e g re s s  (capacity ) .  The rate s of  e gre s s  shown were es timated 
on a " pe r  device " bas is , s o  that if, for example , a ve hicle incorporated 
dual evacuation s lides the egre s s  rate would be twice the rate shown. 
The re s ponse time , howeve r,  would remain unchanged. 

For c omparative purpose s , Figure 4 -5 illustrate s the gene ral 
c onfigurations o f  the device s  that may be u s ed to provide s e lf-evacua­
tion or res cue capabilities for pas s enge r s .  
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A) Adj a c e nt Walkway 

C) Inflata ble Slid e  

B)  Guideway R unning Surfac e  as a Walkway 

Dl Fold Sta ir or R amp 
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Z.  A s s i s ted Evacuation and Res cue 

As s isted evacuation and re s cue of AGT pas sengers will o c ­
cur during s ituations in which time is not a critical factor. The s e  
evacuations will o fte n utilize the equipment and techniq�e s de s c ri bed 
above, but with additional as sistance being provided by transit 
employees to insure safety. There are three other basic tech­
niques which can be applied when providing a s sisted evacuations . 
The s e  include moving the dis abled vehicle into a station, trans ­
fering pas s engers from the di sabled vehicle into a s ervic eable 
vehicle and trans fering pas s engers to the ground us ing special 
rescue equipment. 

a .  Moving Dis abled Vehicles to Stations 

Transit operators agree that under almost all conditions 
the s afe st place for pas s engers is inside the pas s enger compartment 
of the transit vehicle. It is therefore logical to attempt to move 
the di s abled vehicle s into a station prior to unloading pas s engers . 

1) Des cription 

Two s atisfactory methods exist for moving a disabled 
vehicle into a station: move it under manual control or us e another 
vehicle to push or tow it. 

Before moving a vehicle into a station under manual 
control, it is firs t  ne ce s s ary for a transit system mainte nance pe rs onne l 
or other qualified employees to be dispatched to the disabled vehicle. 
The me thod of reaching the vehicle and the time r equired will vary 
by s ystem design and location of the disabled vehicle. Upon boarding 
the di sabled vehicle, the maintenance pe rs on att�mpts to identify the 
source of the problem and a means for correcting it. If the nature 
of the problem is such that it cannot be eas ily corrected, a check 
is made to determine if the situation allows for the vehicle to be 
moved under manual control. If manual controlled movement of the 
vehicle is po s s ible, it is motored to the neXt station and pas s enger s 
are unloaded to await another train. The disabled vehicle is then 
driven to the maintenance area or other location for r epairs . 

If attempts to motor the vehicle under manual control 
fail, it may be pos sible to move the vehicle to a station by towing or 
pushing the disabled vehicle with a s ervic eable vehicle. In the s e  
s ituations , it i s  often neces sary for safety reasons , to have main­
tenance pe ople on both the dis abled and se rvice able vehicle s .  Care 
should be taken to minimize the relative velocities of the vehicles 
as they c ome together and the resulting jolt. Pa s s engers are again 
unloaded in the station and the dis abled vehicle removed from 
s ervice to the maintenance area or othe r location for r epairs . 
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2 )  Characteris tics 

Both of  thes e  methods requi r e  that maintenance per­
s onnel be capable of r eaching and boarding disabled vehicles . 
A c c e s s  may be achieved by walking along the guideway or by using 
ladders , articulated booms or other device s .  Onc e onboard the 
vehicle ,  it is nec es sary for the maintenanc e pe rson to be able to 
diagnose the nature of the problem to determine if the vehi cle 
can be moved under manual control or be pushed or towed. 

Suitable equipment should be provided if  the vehicle 
is to be operated under manual c ontrol. A manual control console 
and instrumentation must  be available to the operator.  The s e  may 
be either built into the vehi cle o r  carri ed by the maintenance 
employee.  If they are to built into the vehicle , care must be 
taken to prevent their us e by unauthorized individuals . For 
pushing or towing, ther e  is an additional requirement to have 
vehicle couplers or bumpers for protection of the interface 
between vehicles .  For safety, manual operators of vehicles must 
have a clear line of sight to the guideway ahead and between 
vehicles .  

3 )  Applic ations 

Manual control and pushing or pulling techniques 
can be applied to all basic vehicle and guideway technologi e s .  

4) Advantages 

Becaus e moving vehicles to a s tation prior to unloading 
k,aeps pas s engers in the vehicle, this technique is safe for 
all pas sengers and fully c ompatible with the problems of elderly 
and handic apped pas s engers .  

5 )  Disadvantages 

The primary disadvantage as sodated with .moving 
disabled vehicles to a station prior to unloading pas s engers is  
that there are numerous situations in which movement is  impos s ible 
For this reas on, the technique must be augmeted by alternative 
methods of as sisted evacuation. 

b. Transfer Pas s engers to a Serviceable Vehicle 

If it is not pos s ible to keep pas s engers in the safety of 
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the vehicle, then the time to which they are expos ed to hazards 
outside the vehicle should be minimized. One approach to achieving 
this is to transfer pas s engers directly from a disabled vehicle 
into a serviceable vehicle. 

1 )  Description 

The s erviceable vehicle into which pas s enger s are 
transferred may be either a vehicle in s ervice which happens to 
be near the failed vehicle or an empty vehicle put into s ervice 
specifically for the evacuation. If the vehicle is already in 
service, it is neces sary to dispatch a system employee to the 
vehicle and assure that adequate space is available for trans ­
ferring pas s engers .  If space i s  not available, the vehicle is 
moved into a station and pas s engers unloaded. The vehicle is  
then moved under manual control to a location adjacent to  the 
disabled vehicle in preparation for pas s enger transfer. 
Approach may be on the same or adjacent guideway and transfer of 
pas s engers takes place through the appropriate doors of the vehicle. 
Pas s engers are then taken to a nearby station while maintenance 
crews attempt to r epair or remove the disabled vehicle. 

2 )  Characteristics 

As the approach of the s erviceable vehicle to the 
disabled vehicle is  under manual control, us e of this technique 
requires all of the design characteristics identified above for 
moving vehicles under manual control. There i s  also an additional 
requirement for walkways or gangplank devices which may be ex­
tended be tween vehicle s to minimize the hazards as s ociated with 
pas senge r trans fe r. Walkways should be equipped with handrails if 
s ignificant distance s are to be trave rsed and should be rigid to provide 
passenger s  with a feeling of se curity. Walkways may be stored on-
board vehicle s or carried to the vehicle s by system employee s  when required. 

3 )  Applications 

Transfer of pas senge rs between vehicle s is feas ible 
for all basic AGT technologies and is  applicable to a wide range 
of s ituations . 

4) Advantages 

While pas sengers do not remain in the vehicle, 
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they are not expos ed to guideway hazard s .  It is pos sible for the 
evacuation to be performed quickly and safely while being super ­
vis ed by only a few sy stem employe e s .  

5 )  Disadvantages 

As with moving disabled vehicles into a station, 
situations may be encountered such as power outages in which 
this technique cannot be us ed. It is therefore nece s sary to have 
alternative plans for the s e  situations . When it i s  pos s ible to 
employ this technique,  evacuation of pas s engers confined to 
whe elchairs may be difficult. 

c.  Transfer Pas s eng ers to the Ground 

Two types of truck mounted equipment are particularly 
well s uited for evacuation of pas s engers from vehi cles on elevated 
guideway structures : articulated booms and platform lifts . 

1) Des c ription 

Situations may o ccur in which the only practi c al means 
for removing pas s engers from vehicles on elevated guideway is to 
lower them to the ground using special rescue devi c e s . While a 
number of devices are available for safely performing this function, 
truck mounted articulated booms (also called cherry picker s )  and 
platform lifts are among the best suited. Both type s of equipment 
are common in mos t  urban areas . 

Articulated booms are frequently us ed by electric 
companies to service power line s atop pole s or  tower s .  A wide 
rang e of sizes are available from many differ ent s ources . The 
booms are in long s ections with a basket or platform at the end and 
an articulation joint b etween the booms . When carried on a 
truck, the bas e is no rmally mounted on a turr et which provides 
the device with directional capabilities . Control of the device can 
be from either the basket or the truck. Stability of the device is 
often augmeted by outriggers attached to the truck when work is 
being performed at h�ights above 15 feet or when a gr eat deal of 
lateral reach is  required. Outriggers are als o nec es sary for 
safe operation on s oft ground, mud, ice or snow. 

Platform lifts are als o used by public utilities  but are 
more familiar from thei r u s e  at airports . Two basi c  types o"f 
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truck mounted lifts are available. The first type us es  a large 
extending hydraulic cylinder to rai s e  the platform. After the 
platform has been elevated, it may be rotated and, in some 
desi gns , extended forward. The second type uses a hydrau lic 
powered s cis s ors mechanism to raise  the platform. It may also 
be equipped s o  that the platform may be rotated or extended. 
Control of the device may be from the platform or from the 
truck. Outriggers may als o  be required for platform lift trucks 
if wo rking heights or reach r equirements are extreme. 

The us e of thes e  devices to perform evacuations is 
uncomplicated. When an emergency oc cur s ,  trucks carrying the 
devices ar e dispatched to the location. Outriggers are deployed 
to stabilize the truck if required. An operator boards the basket 
or platform and maneuvers it into position at the vehicle door. 
The doo r is opened and pas s engers are as sisted into the basket 
or platform and lowered to the ground. Several trips may be 
r equired to empty a single vehicle. 

2 )  Characteristics  

Numerous designs and manufacturers exist for both 
articulated boom and platform lift devi c e s .  Procurement of sati s ­
factory equipment for a particular application should be straight­
forward. 

Required AGT system design consideration are pri ­
marily r elated to acc e s sibility. A clear path must be provided to 
all locations to which equipment may be called. If acce s s  is  
through undeveloped land, care should be taken to as sure proper 
drainage of the path to prevent the path from be coming impos s ible to 
re S Cl:ut  equipment. Ov.:e rhead w�re & ,  particularly electric wire s ,  may 
pos e  hazards to the s a fe ope ration of the se device s and should be re lo ­
cate d  away from the guideway. 

3 )  Applications 

Both devices are applicable to all basic AGT technologies .  
A s  c ompared to platform lifts,  articulated booms are particularly 
well s uited for us e with higher guideway elevations (above 2 0  feet) 
and applications which r equire considerable lateral reach. Articulated 
booms are normally somewhat restricted in their load carrying 
capacitie s  and will often produce s lower rates of evacuation than 
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w i ll p latfo r m  li fts . 

4)  Advantage s 

B oth devi c e s  p rov ide re liable and re lative ly fle xi ble 
me ans o f  e vacuating pas s e nge r s  from AGT ve hicle s on e le vate d  
guide ways in s ituations when othe r te c hnique s c a nnot be applie d .  
W i th a s s i s ting pe rs onne l,  the y c�n s a fe ly a c c ommodate a ll 
pas s e nge r s  includ i ng e lde rly and hand i cappe d .  

5 )  D i s advantage s 

Both te c hn iq ue s requ ire a c c e s s  to the d i s a b le d 
vehi cle loc ation by a r oadway o r  firm ground . A ls o ,  both me thods 
may provide low e va c uation rate s ,  me aning that e va cuation of large r 
veh i c le s  may take c on s ide rable time .  

d. C ompa r i s on o f  A s s i s te d  Evacuati on and R e s cue Technique s 

Figu re 4 - 6 illus t rate s the cha racte r i s t i c s  o f  the a s s i sted 
evacuati o n  and re s cue te c hniq u e s  de s c r ibe d a bove w i th re s pe c t  to  
res ponse time and rate of  e g re s s  ( c a pa c i ty) . As t he re s pon s e  ti me s 
and rate s a re de pe nde nt upon the loc ati on o f  the d i s able d veh i c le and 
the guide way e le vati o n ,  the s e  fac to r s  have be en no rmaliz e d  to allow 
c ompa r i s  on o f  the re s pon s e  s .  P latfo r m  li ft and a rti culate d boom data 
is on a " p e r  dev i ce I I bas i s . Data fo r trans fe rring pa s s e nge r s  to an 
ope rating veh i c le i nclude s travel time to a s tation. 

Figure 4 -7 illus trate s in o rde r of p r e fe re nce the acce ptable 
me thods o f  e vacuating pa s s e nge r s  i n  non - c r i t ical  e me rge n c ie s. 

C .  A s s e s s ment o f  Evac uati on a nd R e s cue R e qu i re ment� 

P r ovi s ion o f  e me rg e ncy pas senge r evacuati on and r e s cue capa­
b ilitie s sh ould be a re q u i re me n t  of  a ll A G T  syste ms .  T he mos t c o s t ­
e ffe ctive me thod o f  providing th i s  capability , howe ve r ,  i s  li ke ly to 
vary c ons ide ra bly be twe e n  va ri ous s y s te m  te chnologie s and appli c a ­
tions . This s e ction w i ll de s c r i be the minimum re q u i reme nts that  
s hould exi s t  fo r a ll s y s te ms and illus trate h ow othe r re quireme nts 
may va ry de pending upon the s pe c i fi c  c ha r a c te r i s t i c s  of the system. 
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FIGURE 4-6.  CHARAC TERISTICS OF RECOMMENDED ASSISTED 
EVACUATION AND RESCUE TE CHNIQUES 

1. General Require ments 

The s a fe s t  place fo r pas s enge rs  is  ins ide the vehicle in 
nearly all s ituations except those involving advan ce d  fir e  o r  smoke . 
For thi s  reason,  all AGT s ys tems should be p rovided with the capa ­
bili ty of  trans porting pas senge rs into a s tation a fte r all but the mos t 
s eve re malfunc tions . Spe c i fically , the following should be c ons ide red 
fo r all AGT sys tems : 

the ability of  sys tem pe r s onnel to board vehi cle s ,  
s a fe ly override o r  bypas s  malfunc tioning equipment. 
and move vehicle s  unde r manual control into a s tation. 

- 5 7 -



A 1 Move the velt.icle to a s tation unde r manual control 

100001 1--- - . . . . . _ _ _________ � __ _.L ___ _ 

; . � >",>S) )' , s J ... 
B )  Push or pull the disabled vehicle to a station with another vehicl� 

�III I  i , I 100001 100001 

��'.' . : .J .... . " ) , . " .. �. " .. , .. ..  , .  J ... 
C )  Transfer pas s engers  into a n  ope rational vehicle 

OR 

II 
D) As sist  pas s enge r s  in walking to station or anothe r safe place 

+ t---- -. . . . . .. t tW,+tM IC?OOOI 

, , .  ; D � ,;;,;;, ,; , , 

E )  Lowe r pas s engers  to the ground 

J ... 

FIGURE 4 - 7. A C CE PTABLE ME THO DS O F PASSE NGER 
E VA C UA TIO N IN NO N - CRI TICAL E MERGENCIES 
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dis abled vehicle s  should be capable o f  being pushed or 
pulled to a s tation by anothe r vehicle un de r manual control 
in s ituations in which ope ration unde r manual .control is 
not pos s ible . 

the capability for transfe rring pass enge rs from disabled 
vehicle s  to othe r vehicle s in s ituations in which ne ithe r 
of  the above a re pos s ible .  

2 .  Sys tem Spe c i fic Requirements 

Evacuation and re s cue requi reme nts fo r a pa rticula r AGT 
vehi cle should de pend in part, upon its re s istance to producing or 
sus taining fire and s moke . All AGT vehic le s  will be req uired to be 
fi re - re s i s tant. The te chnology doe s  exis t ,  howeve r ,  to cons truct a 
ve hic le which is de s igned to be virtually fire proof. The veh icle could 
be cons tructe d prima rily o f  light alloy mate rials and use  a comp re s sed 
gas fire e xtinguishing syste m  ( such as Halon) . Such a vehicle would 
not its e lf s upport c ombus t ion and combus tion o f  any article s car ried 
onto the vehic le would be quickly extinguished.  

Obvious ly ,  s uch a vehicle is not ne ce s sa rily a cost  e ffe ctive 
s olution to the proble m  of p rote cting pas sengers from fi re and s moke . 
But, if s uch a fire proof ve hicle we re proposed,  it would require le s s  
demanding evacuation and re s cue characte ris tics  to provide pas senge r s  
with the s ame leve l o f  s a fe ty a s  a fire - re s is tant vehicle . For this 
reas on, evacuation and re s cue requi re ments will vary de pending upon 
the deg re e  of fire re s i s tance of the de sign. While a wide range o f  
fire re s i s tances a re pos s i ble , two leve ls will be used for illustrative 
purpose s . 

a .  Fire Re s istant Vehicle s 

All AGT vehic le s  should be de signe d to minimize the i r  s us ­
ce ptability to fi re within reas onable limits . With only a res istance to 
fire , howe ve r ,  a vehicle could potentially gene rate e nough heat, toxic 
fume s and s moke to cause a hazard to pas senge r s .  On s uch vehicle s ,  
it is nec e s sary to provide pass enge rs with a means of e s c aping from the 
fire and smoke to a place of  s a fe ty .  This may be acc omplishe d  by us ing 
any o f  the re comme nded se lf-evacuation and re s cue technique s :  

use o f  an adj acent walkway 

use of  the guideway as an eme rge ncy walkway ( with 
powe r shutdown) 

us e of e ithe r an inflatable slide o r  folding s tair de vice 

for e g re s s  to the ground (he ights le s s  than about 2 0  fee t) 

N one o f  the se te chnique s should be employed to evacuate pas senge rs 
exce pt in seve re eme rgencie s o r  until a fte r fai lu re of  atte mpts to : 
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move the d i s a ble d  veh i c le unde r manual contro l to 
a s ta t i on 

pus h o r  pull the d i s a bled ve h i c le to a s tation 

t rans fe r  pa s s e nge r s  i nto an o pe rating ve h i c le .  

b .  Very Fire Resistant Vehicles 
3 

By c a re ful de s i gn, u s e  o f  non - com bus tible mate r ials , 
to ta l  c ompa rtme ntali z a t ion o f  pote ntial fi re and s moke p r oducing 
c o mpone nts and inc o r p o  ration of  automati c fi re -ext inguis hme nt 
s y s te ms , vehi c le s  wh ich a re very fire resistant c an be designed 
Evacuation and re s cue require me nts imp o s e d  upon such de s i gns 
should be le s s  s e ve re than thos e  impo s e d  u pon c onve nti onal fi re 
r e s i s tant AGT ve h i c le s .  R e s pon s e  time re q ui re me nts for e me rgency 
e va c uati cn can be re laxe d to 6 to 8 m inute s wi th a s s u rance that ade q uate 
ve ntilation will be provide d.  Thi s t rans late s into the following mini mum 
requireme nts beyond the gene ral requirements identi fi e d  a bove � 

c omme r c i a lly ava i la ble platfo rm lifts o r  a rticulate d 
booms ( c he rry p i cke rs ) s h ould be p rovided fo r time ly 
re s cue o f  pa s s e nger s from lowe r e le vations 

for guide way e le vati ons above 2S fe e t  but s t i ll within the 
re a c h  o f  locally avai lab le e me rgency re s c ue e q uipme nt, 
a nar r oW ( 18 -24 inche s )  wa lkway should be p rovided to 
as s i s t  re s cue pe r s onne l in removing pa s s e nge rs to 
s a fe ty or gui de way i f  it is se rving a s  walkway 

fo r guide way e levations be yond the reach o f  locally 
available re s cue equi pment,  full walkways s hould be 
provide d as de s c r i be d  previously. 

D .  Othe r Evacuati on and Re s cue Te chnique s 

N ume r ou s  othe r evacuation and re s c ue te chniq ue s have 
be e n  used or p r o p o s e d  in the past  but a re not re co mme nde d  fo r 
de ployme nt w ith future sys te ms .  Fo r the in fo rmation o f  guide book 
use r s , the se are li s te d  in Table 4 -1 along with the i r  p r i mary advan ­
tage s and d i s advantage s .  

3
N o te that for the purpo s e s  o f  th i s  re port,  a very fire resistant 
vehicle i s  assUllled to protect the passengers from the effects 
of fire and smoke for a period of 6 to 8 minutes. 
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TABLE 4 -1. 

NOT RECOMMENDED EVAC UA TION AND RESC UE METHODS AND PROCEDURES 

TEC H 1':IQ UE 

Self- Evacuation or Res cue 

' Eg res s from vehicle to 
g round level using syn­
thetic cloth chutes 

Eg r'es s  from vehicle to ground 

level using a r ope 01· wire 
ladder 

ADVA NTAG ES  

Simple conc ept which offers 
good dependability. 

Simple conc ept which offers 
good dependability 

�ot s ensitiv e to elevation above 
ground. 

Eg r e s s  from vehicle to ground �ne�"pens ive 
us ing a knotted rope 

DISA DVANTAG ES 

Would provide relatively low 
evac uation rates . 

Conc ept has difficulty handling 
variationR in elevation 

May eli c i t  claustrophobic 

reactif')ns i n  some pas s el1�ers . 

Requi.res c on s id erable instruction 
on proper techni'1u� for UR e. 

Margi.nally compatible with young, 
elderly and handicapped or obes e 
pass eng e l'S.  

Instability of ladde r nla!r.es us c 
di ffic ult a nd compl'onli s es sai"!ty 

Would provid e relatively low 
evacuation rates 

Not com pa tible with. elderly or 
handicapped pas senger s .  

Usable by only th e most athletic 
pa s s eng e rs . 

Incompatible with elderly pas s engers.  

Uns afe, particularly from hi gher 
elevations. 

Would provid e low evacuation rates 
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TABLE 4- 1. 

NOT RECOMMENDED E VACUATION AND RESCUE ME THODS AND PROCEDURES (CONTINUED) 

TECHN IQ UE 

Egres s from vehicle to 
ground leveL using a 
lowe ring flo or 

As s i s ted Evacuation o r  Res c ue 

A DVA N TAGES 

Hapicl evac uati on o f  entire 
vehi c l e .  

Compatible with eld erly and 
ha ndi c a pped pa s 6 enge r s . 

A ppli c n ule to s llA p end ed 
v ehicle s .  

D ISA D VA NTAG ES 

M a y  not be c apable o f  s a fe 
op e r ation o v e r  uneven ground 
le v el s  

Many unr e s o lved te chnical 
d etails 

No c o s t  i nformation, but 
likely to be expensive. 

--.�----------------------------------�---------------

T ra ns fe r pa s s eng e rs to 

s p eciali z ed re s cue vehicle 

Tr ans fe r pa s s en g e rs to the 
ground using truck -rnouted 
turret ladder 

T rans fe r pas s enge r s  to the 
g r ound using portable ladders 

Unaffe c ted by te rrain under 

g uid eway . 

Limited c om patihility with 
eld p. rly and ha ndic apped 

pas s eng ers . 

G ood ve rs atility to g uideway 

elevation s 

Can be us ed in r elatively 
inacc es s ible locations. 

R elatively s low respons e and 
eva c uati on rate. 

Unknown c o s t s ; expected to be 

hi gh. 

Incompa tibl e with many elde rly 
01' hand i c app e d  pas s enger s . 

M o r e  d i ffi c ult fo r pas s eng er s to 

us c tha n  pIa / form lift o r  
artic ulated boorn. 

Length of ladd e r  Hmited 

Requi r e <;  s olid s upport fo r 
ladde r . 

Incompatible with many e ld e rly 

a�d h andic�pped pas s engers . 
L-________________________ -L ________________________ �.�-
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TABLE 4 - 1 "  

NOT RECOMMENDED EVACUATION AND RESCUE METHODS AND PROCEDURES (CONTINUED) 

TECHNIQ UE 

Transfer pas s cngers to the 

g r o und using truck-mounted 
portable stairs 

A DVA NTAGES 

Good s afety and convenience. 

Relatively rapid evacuation rates .  

DIS/\ D V  A NT AGES 

Ver y  infl exihle with r e s pect to 
height cl nr l  la teral alignment. 

Not c orn:)�tihle with s ome 'Jld e rly 
and hand i c appcd pas scng e r s .  

r-------------------------------�----------------------------------;_--------------------------------,-
Transfer pass enge rs to the 
ground using boatswain' s 
chair 

Remove Fas s engers from 
vehicle using helicopter 

G ood flexibility to terrain and 
elevation variations . 

Capable of us e i n  areas totally 
inaccessible from the ground 

Ve r y  s low evacuation rateG 

Labo r i nt E- nsive 

Not li k e ly to be popular with 
pas s engers 

Ide al to pi c  for news medu . s en­
s atio :1ali �; m .  

Slow r e ::;pon s e  time and low 
evacuation rat� s .  

High co�t o f  helicopter 

Likely to frighten pass cnge rs 

Ideal topi c for press s ensation­
alism. 



CHAPTER 5. 

F UN DA MENTAL PRO C ED URES FOR 
EVA C UA TION AND RES C UE 

This s ection of the guidebook identifies fundamental procedures  
for AGT evacuation and res cue . T hey are fo r the most part 
independent of system technology and would be applicable to any 
s iz e  system. They include:  

General Proc edures 

Proc edures for Critical Emergencies with Continuing 
Hazard 

Procedures for Critical Emergencies with Stabilized 
Situations 

P rocedures  for Non- Critical Evacuation 

Proc edures for Unauthorized V ehicle Egres s .  

A .  G ener al Procedure 

1. Command Designation 

At all times , one individual should have full responsibility 
for the minute-by - minut e  operation of  the entire  AGT system. This 
invidvidual should be fully cognizant of his authority and responsibil­
ity. He should be thoroughly familiar with the system, the details 
of how it operates and all proc edures which apply to its s afe operation. 
Thi s individual should be located in the c entral c ontrol room of the 
system wher e he can best be informed of  the status of the entire 
s ystem. Prior to transfer of command between individuals ( such 
as ' shift chang e s ) ,  adequate overlap of pres ence i s  required at central 
control to as sure that the newly responsible individual will be fully 
familiar with all exis ting conditions in the s ystem before as s uming 
command. For convenience ,  this individual has been designated the 
central control s upervi s or,  although the actual title may vary between 
systems . 

2 .  Notification 

Employees of the system, pas s enger s ,  poli c e ,  and 
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neighbors to the system must all be encouraged to notify central 
control immediately of any emergency condition. Communications 
should be made by the quickest possible means, including public 
telephones ,  station telephones ,  vehicle two-way radios and employee 
carried two-way radios. 

3. Necessary Information 

Upon notification of a potential problem which may relate 
to evacuation or rescue, the central control supervisor should 
attempt to gather the foHowing information: 

General nature of the problem 

Seriousness of the problem 

Location of problem 

What actions have already been taken 

Whether medical help is needed and extent of any 
injuries 

Vehicle identification 

Time of occurrence 

Additional information which is relevant to 
particular situation. 

4. Responses 

After notification of an emergency condition and evaluation 
of available information, the central control supervisor should take 
whatever actions are dictated by the conditions. If incomplete 
information is available concerning the nature of the condition, 
the central control supervisor should take actions which provide 
the greatest level of protection to passengers and employees . 
The general actions which may be taken if appropriate include: 

Call for a s s istance from non-transit emergency 
response agencies (fire, police and medical servic e s )  

Remove guideway electrical power from affected 
portions of the system 
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Dispatch employees to the s c ene of  the problem 

Alter systems operation to minimize the impact of  
the problem on the rest of the system 

Contact pas s engers  on affected vehicles 

Notify all affected pas s engers of the nature and probable 
duration of any delay (both in vehicles and stations ) 

When seriousne s s  of s ituation warrants,  notify other 
key system pers onnel 

Arrange for evacuation of pas s engers  as required. 

Res to re operation as s oon as condition permits . 

Under all circumstanc es , pas s engers  and r e s c ue personnel s hould 
be instructed to conside r  power rails to be  energized. 

5 .  Documentation 

As the problem condition takes place and is responded to , 
the central control supervisor s hould ensur e  that a complete 
chronological account of the incident i s  r ecorded in the central 
control log. This information may be later s upplemented by 
information from the c entral control voice recordings . 

B .  Critical Emergencies with a Continuing Thr eat o f  Pas s enger 
Injury 

1 .  General 

Emergency situations which, when detected, po s e  a 
continuing threat of  injury to pas s engers must be  r esponded to 
in the mo st expeditious manner pos s ible. The fir st concern must 
be the removal of pas s enger s from the hazard area to a place of 
safety. Thes e are the only s ituations in which pas s engers may be 
encouraged to egre s s  from the vehicles without as sistance .  
Pas s enger s afety must  be put before equipment protection. As 
in conventional transit, the problems which precipitate this 
severity of emerg ency are numerous ; but nearly all have one thing 
in common: they expos e  the pas senger to fire,  s moke or noxious 
fumes .  
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In critical emergency s ituations , abs olute cooperation 
between AGT s ystem pers onnel and emergency r espons e per s onnel 
is es s ential. This required level of cooperation must be assured 
prior to the o ccurrence of a s evere emergency situation. The most 
succes s ful method of as s uring cooperation is through the formalization 
of an emerg ency aid agreement prior to initiation of transit s ervice. 
After a period of ope ration, refinement of this agreement may be 
nec e s s ary to further s treamline the cooperation. 

2. Central Control 

Upon notification of a c ritical emergency with ongoing 
threat to pas s engers , the c entral control supervi s o r  s hould take 
appropriate actions which may include the following: 

If the problem occur s while vehicle is enroute and 
between stations , the central control s upervi s o r  
should determine whether the vehicle s hould b e  
allowed t o  continue t o  the next station o r  be stopped 
whe re it i s .  This decision should consider factors 
such a s  dis tance to the next station, acc e s s ibility of 
various locations to emergency pers onnel, and the 
magnitude of .the threat to which the pas s engers are 
expo s ed .  

Call for as s istanc e from fire, police and medical 
s ervices agencie s  

Dispatch s ys tem emerg ency pers onnel 

Contact vehicles expos ed to hazard and advi s e  

pas s enger s  that the situation i s  known ann th e actions 

being taken to correct it. 

Order pas s eng ers in affected vehicle to s elf- evacuate 

if situation warrants 

Advis e  evacuated pas s engers to stay near the dis abled 

vehicle until a s s istance arrives 

Remove guideway power from affected portions of the 

system 

Coor�iinate transit activities with emergency re spons e 

pers onnel at emergency location 
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Alter system operations to minimiz e  the impact of 
the problem on the remainder of s ystem 

Contact all vehicles and stations affected by the 
emergency and advis e them o f  the impact that the 
situation will have on s ervice to them 

Evacuate any additional pas s engers  as may be r equired 
(See "Section D, Non-Critical Evacuations " )  

While the exact procedur e s  that will be us ed in this type o f  eme r ­
gency are likley to vary between systems , Figure 5 - 1  illustrate s 
a typical sequence that may be applied to indications of fire or  smoke 
onboard a vehicle. 

3 .  Emergency Command Post  

The fir s t  emergency respons e team at  the s c ene of the 
emergency s hould establish an emergency command post. From 
this command post,  all res cue activities  should be directed and 
coordinated. Primary activities include:  

Direction of res cue efforts 

Direction of fir e -fighting efforts 

Dir ection of emergency medic al s e rvices 

Traffic and crowd control 

C.  Critical Emerg encies Without Threat of Further Pas s enger 
Injury 

A collision without fire, a catastrophic guideway failure o r  
a brake failure with s ub s  equent rapid deceleration a r e  all likely 
to result in emergency s ituations with pas s enger injury, but in 
which further injury is unlikely.  The primary conc ern in the s e  
situations is  the provi s io n  of medical aid to the injured with the 
removal of the uninjur ed pas s engers from the vehicle a s econdary 
consideration. As ther e is normally s ome degree of hazard 
a s s ociated with unass i sted evacuation of pas s engers from vehicles , 
only clos ely supervis ed evacuations are recommend ed. 

With the exc eption of pas s enger s elf- evacuations , the pro ­
cedures us ed fo r this clas s ification of emergency will be similar 
to thos e dis cus s ed in the pr evious s ection. 
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Stop the vehicle at 
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dfspatch emergency 
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sensor or persons 
along route 
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"--------' 
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safe accessible location 
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in f nyestigate 

FI GURE 5 - 1 . PROCEDURE S CHEMATI C FOR FI RE OR SMOKE ONBOARD VEHI CLE 
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D. Non - Critic al Emergencies 

1.  General 

Occasionally s ituations are likely to occur which will 
require evacuation of one or more vehicles becaus e of an extended 
s e rvice interruption. Thes e s ituations include power failures , 
guideway blockages , o r  vehicle failures which cannot be quickly 
repaired. Evacuation of pas s e ngers taking place under thes e ' 
conditions must fir st consider pas s enger safety b efore speed of 
evacuation. 

As ins ide the vehic le is the safe s t  location for pass  en�ers 
during non- criti cal eme rgencies , alte rnative methods of  moving the 
vehicle to the s tation s ho uld be exhaus ted prior to eva c uatine- pas s enge rs 
onto the guideway. A lte rnatives in the following order should be attempted: 

move the vehicle into a s tation unde r manual control 

push or  tow the vehic le into a s tation with an operating 
vehicle 

trans fer pas s engers dire ctly into an ope rating vehi cle 

If pas s enge r s  cannot be removed from the 'vehicle within 2 0  to 
30 minutes or  i f  conditions inside the vehicle are extremely crowded or  
otherwis e  uncomfortable,  othe r mea ns of e va c uation sheuld be cons ide red . 

2 .  C entral .Control 

The c entral control supervi sor,  as the responsible operations 
employee, should direct all pas s enge r  evacuations from c entral 
control. In this regard, the actions which he may take incbde:  

Evaluate the nature of the s e rvice inter ruption and its 
probable duration. 

Notify affected pas s engers of the nature of the problem, 
the expected length of delay and any plans to evacuate . 
Instruct pas s engers to remain in vehicles until 
as s istanc e arrives .  

Dispatch evacuation cr ews and equipment, assuring 
that adequate pers onnel are available to s afely perform 
the evacuation 
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If the evacuation route exposes  pas senge rs  to e le c tr i ­
fication hazard ,  guideway powe r should b e  removed . 
Howeve r ,  the central control supe rvis o r  should take 
into account the e ffe ct that removal o f  powe r has on 
vehicle inhabitabili ty ( i .  e . , the los s  of  heating, vent ­
ilation and air  conditioning) prior  to making the de cis ion . 

Arrange fo r alternate trans portation for pas s eng er s .  

Notify othe r affe cted stations and vehicle s o f  the s e rvice 
inte rruptio n  and the affe ct it would have on the remainde r 
of the system. 

Pe riodically re contact affe cted vehicle s and offer re ­
a s s urance that help is  on the way . 

3 .  Evacuation Personnel 

Evacuation personnel must realiz e  that pas s enger and 
employe e  s afety is the first conc ern during evacuation and that 
s peed and convenience are s econdary. Careful adherenc e to 
established procedures is required to as s ur e  s afety. 

E. Unauthoriz ed Vehicle Evacuation 

1. General 

If provisions are made in the system design for pas s engers 
to evacuate from vehicles dur ing s evere emergencies such as onboard 
fire, pas s engers are als o  likely to exercis e  thes e provisions 
o ccasionally when conditions do not warrant. Thes e unauthoriz ed 
evacuations are most likely to oc cur after pas s engers b ecome . 
impatient during s ervice interruptions or as j uvenile pranks . 'Los s  
o f  the vehicle environmental control system (heating, ventilating 
and air conditioning) may exacerbate thes e problems . 

Unauthoriz ed evacuations are a s e rious conc ern to system 
operations for s everal reas ons : 

Evacuated pas s engers may walk into operational po rtions 
of the system and b e  struck by moving vehicles 

Ii the evacuation is undetected, restoration of sys tem 
operations may res ult in pas s engers being struck by 
the vehicle from which they dis embarked 
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If guideway power is not removed, pas s engers may be 
expos ed to a s erious electrical hazard. If guideway 
power is removed, los s  of environmental control 
s ys tems may res ult in other vehicles be ing evacuated . 

Restoration of system s ervic e will be delayed while 
. system employees verify that the guideway i s  clear. 

2.  Prevention 

The most s uc ces s ful proc edur e s  for handling problems of 
unauthoriz ed evacuation s eem to b e  tho s e which are designed to 
prevent the oc c urrenc e of the problem. The actions which the central 
control supervi s o r  should take can b e  s ummarized as follows :  

If warranted, remove guideway power to the affected 
guideway s e ctions . 

Inform all delayed vehicles of the natur e and the 
expected duration of any s ignificant delays . Instruct 
pas s  engers to stay in vehicle. 

Continue to offe r reas s urance to affected pas s enger s 
frequently. Rea s s uranc e every three of five minutes 
has b een s hown to be  effective on existing systems . 

E stablish two -way communic atio n  and dispatch 
employees to any vehicles in which pas s engers are 
exce s sively ups et. 

If vehicles are b ecoming very uncomfortable becaus e 
of los s  tb e environmental control s ystem and the design 
permits , instruct pas s engers to carefully open the 
vehi cle ' s  door s  but to r emain in the vehicle. 

Operating systems have demonstrated that, at least in relatively 
controlled environments , thes e  techniques can b e  nearly 100% 
effective. 
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APPENDIX A 

GLOSSARY 

Automated Guideway Trans it (AG T) 

The current dominant means of public trans portation are the trans it 
bus and rapid rail sys tems . The deve lopment of computer and auto­
mation technology, particularly in the las t decade . has led to the 
formulation o f  new public tran s portation conce pts which use vehicle s 
capable of automatic ope ration on se parate roadways or guideway s .  
Such syste ms are gene rally called Automated Guideway Trans it (AG T). 

Group Rapid Trans it (GR T )  

Group Rapid Trans it Sys tems (GR T) utilize automated vehicle s on more 
extensive networks than SLT sys te ms .  They tend to have shorte r 
headways than S LT systems , us e switching and may or may not employ 
off-line s tations . Vehicle s with a capacity o f  10 to 7 0  pas senge rs , 
ope rating s ingly or in trains with headways of 3 to 90  seconds , 
characte rize such sys te ms .  State -of- the -Art GRT Sys tems (e.  g . , 
Airtrans , Morgantown) ope rate at l.eadways 15 s e conds or greate r. 

Pe rs onal Rapid Trans it (PRT) 

Pe rs onal Rapid T rans it Sys tems (PRT) are usually �ys te m  conce pts 
characte rized by s mall vehicle s (Z - 9  pas s e nge rs ) ca-r�ying parties 
travelling togethe r by choice. Such sys tems gene rally feature off­
line stations and an extens ive guideway network. Mos t  proposed 
sys tems call for vehicle s  to  be  ope rated at  headways of three s e c onds 
or les s .  

Shuttle - Loop T rans it (S LT) 

Shuttle - Loop Transit Sys tems (S LT) a re the s imple s t  type of Automate d 
Guideway Transit Systems and a1':'e characte rized by vehicle s moving 
along short linear segments or loops wit;h few or no switches . The 
vehicle s may ope.rate s ingly or trained . .  Bypa s s e s  may be pe rmitted 
in the shuttle to pe rmit inte rme diate s tations . 
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AGT 

APTA 

BA RT 

C CS 

C C TV 

C R T  

DPM 

E &H 

G R T  

MPM 

NYCTA 

PATCO 

PA TH 

PASS 

PRT 

Sea Tac 

SLT 

TT C 

WMATA 

A P PENDIX B 

A B BR EVIATIONS / ACRONYMS 

Automated Guideway Transit 

American Public Transit A s s ociation 

San Francis c o  Bay A rea Rapid Trans it 

Central Control Sup ervisor 

Clo s ed Circuit Television 

Cathod e  Ray Tube 

Downtown People Mover 

Elde rly and Handicapped 

Group Rapid Transit 

Morgantown People Move r 

New York City Transit Authority 

Port Authority Transit Corporation, N ew Jersey 

Port Authority of New York and New Jers ey 
Trans Hudson 

Pas s enger 

Per sonal Rapid Transit 

Seattl e - Tac oma Airport Satellite Transit Sys tem 

Shuttle - Loop Transit 

To ronto Trans it Commis sion 

Washington Metropolitan Area T ransit Authority 
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Move r S tudy , I I  N o  Date 

C i ty of Los Ange le s .  "Downtown P e o ple Move r E lement o f  the 
C i r c ula tion Dis tr ibution Sys te m " , 3 0  July 1 976 , 
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DP M  Proposals ( Continued) 

T rans it A uthority of Rive r City ,  "Downtown People Mover Cor 
Move r for Louisville , Kentucky",  June 197 6 .  

The Port Authority o f  New Y o rk and New Je rsey, " Lowe r 
Manhattan Pe ople Move r " , June 1 976 . 

City of Memphis ,  "A P roposal for a Downtown Pe ople Move r 
P roje ct",  3 0  June 1 976 , 

City o f  New O rleans , "Downtown Pe ople Move r System for the 
City of New Orle an s l l ,  3 0  June 1 9 7 6 .  

Arthur W. Dicks on, System Technology As s ociate s ,  "A 
Downtown People Move r Project for Niagara Falls" , 

30  June 197 6 .  

City o f  Norfolk, Virginia, "Norfolk ' s  People Move r Pro posal. I I  

June , 1976 . 

The Orange -Seminole -Os ceola Transportation Authority, 
"P roposal for a Downtown People Move r in the Comme rcial 
Hub of  Orlando, Florida," June 1 976 . 

City o f  Sacramento, Sac ramento Regional Are a  Planning 
Commi s s ion,  Sac ramento Regional Transit Dis trict, State 
o f  California, II Sacrame nto People Move r Sys te m! ' June 1 976 . 

San Antonio Trans it Sys tem, "Proposal fo r a Downtown 
Pe ople Move r for S an Antonio , Texas ", 3 0  June 1 976 . 

Capitol City Planning Commis s ion, "Pe ople Move r G rant 
Application, S pringfield,  Illinois ", June 1 9 76. 

City o f  St. Paul, Minnes ota , Metropolitan T rans it Commis s ion, 
"Proposal fo r a Downtown People Move r System",  Repo rt 76 -08 , 
June 1 976.  

City o f  Trenton, New Je rsey .  "P roposal for a Downtown People 
Move r De mons tration " ,  June 1 976. 
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APPENDIX D 

REPORT OF NEW TECHNOLOGY 

While leading to no new technology, the work perform.ed under this 
contract has identified a num.ber of special

' 
evacuation and res c ue prob­

lems a s sociated with AGT sys tems. Guidelines have been developed for 
the planning and provis ion of AGT evacuation and res cue servic� s. 
Several �oncepts are introduced which apply existing technology to new 
problems. 

1t u.s. GOVERNM ENT PRINTING OFFICE: 1 980 - 600-308/4 1 0  

1 10 copies . 
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