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PREFACE 

The U. S. Department of Transportation's Urban Mas s  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 s egment- of the AGTT program, the Systems Safety 
and Passenger Security Study (SS8cPS), is the development of guidelines for 
the a ssurance of actual and perceived pas senger safety and security in AGT 
systems. This work ha s  been contracted, through the Transportation Sys 
tems Center (TSC), to a team composed o f  Dunlap and As sociates,  Inc. , 
the University of Virginia, and the Vought Corporation. 

The Systems Safety and Pas senger Security (SS8cPS) study has involved 
six related but s eparate tasks. Three were concerned with the development 
of guidebooks dealing with 1) pas senger security, 2) evacuation and re scue, 
and 3 )  passenger safety and convenience service s. A fourth task required 
the development of a pas senger value structure model; a ilfth involved 
research on the retention of seated pas sengers 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 Pas senger Safety and Convenience Services task has as its objec
tive the production of a guidebook detailing the most effective methods and 
procedures for providing pas s enger safety and convenience services in 
AGT systems. 

The author wishes to acknowledge the time and cooperation received 
while visiting various transit propertie s in the U. �. and Canada. Without 
the cooperation of trans it officials and other experts, completion of this 
task would have been impossible. The author also wishe s to thank the 
UMTA and TSC technical personnel for their as sistance in the performance 
and documentation of this work, and in particular Duncan MacKinnon and 
Robert Hoyler, program manager and monitor re spectively for UMTA, and 
Donald Sus sman, project monitor for TSC, and his profe s sional as sociate s ,  
Janis Stoklosa and Walter Hawkins. 
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v EXECUTIVE SUMMARY 

This report documents the results of a study conducted to 
produce a guidebook detailing methods and procedures for detecting 
and resolving the occurrence of Passenger Safety and Convenience 
Serivce (PS&tCS) problems for Automated Guideway Transit (AGT). 
These methods and procedures are needed in providing aid or 
special assistance to the lost or confused, the ill or injured or the 
elderly and handicapped passenger. In other cases, they are 
associated with system related malfunctions such as inoperative fare 
equipment, graphics and doors. The methods and procedures also 
address passenger needs associated with abnormal weather, large 
crowds, fire/smoke and other related transit emergencies. 

In conventional transit, station attendants and vehicle ope rators 
are available to detect and resolve special passenger problems. In 
the unmanned AGT environment, routine passenger services are 
typically provided through automation. However, when equipment or 
passenger failures occur or other abnormal events interrupt these 
automated services, it is important that these situations are detected 
and resolved in a timely manner. To establish passenger acceptance 
of unmanned systems and to insure their safety, recommended methods 
and procedures have been generated to accommodate these abnormal 
occurrences. 

In performing this task, currently used methods and procedures 
for both conventional and AGT were compiled through interviews with 
transit officials and by review of available literature. The resulting 
data were systematically screened, analyzed and assessed for their 
effectiveness in accommodating potential passenger problems in 
future AGT systems. The resulting recommended methods and pro
cedures for accommodating Passenger Safety and Convenience Service 
(PS&tCS) in AGT are provided in Chapter 5 of Volume II. These methods 
and procedures address means of detecting and reporting as well as 
responses to thirteen different types of passenger problem occurrences. 

Each problem area discussed was analyzed with respect to four 
basic detection methods (CCTV, sensors, passengers and AGT per
sonnel) to determine which one or combination was most effective for 
detecting specific problems. Likewise, four basic response methods 
(voice communications, dis patching AOT personne 1, remote control 
and altering system operations) were assessed for the most effective 
response to specific problem occurrences. Negative implications and 

1x 
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cost  considerations associated with each recommended method 
and procedure have also been identified. Wh:ere applicable, new 
and untried methods have been addressed. 

x 
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CHAPTER 1. INTRODUCTION 

A. Statement of the Problem 

Automated Ciuideway Transit (ACi T) represents a concept 
aimed at providing more service per unit of labor than taxis . buses 
or conventional rapid transit. The thrust of automation in ACiT 
systems is directed not only at the development of driverless  
vehicles. but also towards its application to such other service as 
passenge r  information systems. safety. security. ticketing and 
fa re collection. 

Along with their primary roles as drivers . ticket sellers 
and collectors , and on-board attendants ,  transit personnel have 
in the past been assigned secondary roles connected with passenger 
safety and convenience services .  The presence of  trained personnel 
on or about the transit sys tem has represented the key interface in 
handling passenger problems ,  particularly those resulting from 
passenger disabilities in the many forms they can occur. Ci iving 
directions , offering personal ass istance to the ill, the handicapped 
or  the confused and even providing first aid to the injured in the 
case of accidents are among the services they have provided. These 
same service s  must  be provided on ACi T in order to establish passen-

V ger acceptance of an unmanned environment and to ensure their 
safety, comfort, and well being. 

v 

Because ACiT systems are essentially unmanned, the possi
bility exists that pas senge r problems may go undetected for long 
periods of time, unless  means are provided for the passengers to 
readily make known their needs . Dis functioned passengers may 
require detection by some external means. User/ope rator communi
cations associated with pas senger emergencies mus t be optimized. 
Improved methodology for detecting,  responding to and accommo
dating passenger needs must be furthe r defined for ACi T applications . 

Telephones ,  two-way radio communication. public address 
systems,  and CCTV are all possible means of  improving the passen
ger/operator interface associated with detection and notification. 
However, thes e  are not the total solution. and can in themselves 
create seve re workload demands on system operators . All facets 
of problem detection and resolution must  be considered and practi
cal s olutions developed. 

-1-
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B. Object ive and Scope 

1. Objective 

The major object ive of this task was to produce a guide 
book detailing the most effective methods and procedures for insuring 
pas senger safety and convenience services for AGT systems. Its 
content s  provide guidance for AGT system planne rs and designers 
engaged in assessing proposed methods and procedures .  Recommended 
solut ions have been evaluated as to  effect iveness  cost , frequency of 
need and social considerat ions .  Negat ive implicat ions of recommended 
methods and procedures have also been documented. 

It should be noted that the primary intent of this document is 
to provide guidance associated with abnormal occurrences that have 
an impact on rout ine passenger services or safety. These abnormal 
occurrences may result from people or equipment related failures or 
may be associated with the presence of large crowds ,  severe weather 
or fires and related emergencies .  The intent is  not to  provide speci
fic guidelines for handling routine passenger services and safety 
measures .  it has been assumed that the normal equipment , facilit ies 
and operat ing procedures that provide these rout ine services are ade 
quate. It has been further assumed that vehicles and stations are not 
rout ine ly manned. 

2. Scope 

This study has as ses sed current practices for providing 
pas senger safety and convenience services as applicable to highly 
automated transit systems. Guidelines have been developed sug
gesting methods and procedures to provide these services for AGT 
systems. 

This effort was based upon the following subtasks: 

• Data colle ct ion involving lite rature reviews 
and pe rs onal interviews to  define current 
pract ices used for providing pas senger 
safety and convenience services .  

Development of  scenarios depicting realistic 
AGT problems. 

-2-
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Select ion of candidate methods and procedures 
for AGT problem resolut ion. New and untried 
methods have also been identified. 

Evaluat ion of selected methods and procedures .  

Preparat ion of a final guidebook containing 
recommended methods and procedures. 

As a major part of this task, methods have been developed 
and assessed that offer solut ions to: 

• Detect ion and rep orting of passenger safety 
and service needs. 

Response t o  accommodate detected pas senger 
needs . 

-3-
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CHAPTER Z .  TECHNICAL APPROACH 

The technical approach used to  produce the comprehensive 
guidebook for provision of pas senger safety and convenience services 
for AGT systems is out lined below in narrat ive form. Figure 2-1 
provides a s chematic diagram which outlines the maj or subtasks in
volved. 

1. Data Collect ion - A compute rized literature search, 
interviews with private and government t rans portation 
expert s and contact s with others have been conducted 
t o  document current pract ices for providing passenger 
safety and convenience service s.  

2. Scenario Development - Scenarios have been developed 
using collected data to depict realistic passenge r safety 
and convenience service problem areas as applicable to  
AGT systems. Select ion, weighing and funct ional 
grouping techniques have been applied to yield a manageable 
set of s cenarios. 

3. Methods and Procedures Selection - Collected data has 
been used to select appropriate safety and convenience 
services methods and procedure s evaluated against 
defined scenarios . New and unt ried methods and pro
cedures have also been addressed. 

4. Method s and Procedu res Evaluation - Evaluat ion Criteria 
has been applied to the selected methods and procedures 
t o  assess their effectiveness in resolving the scenario 
situat ions. 

5. Prepare Deliverables - Three interim report s and a final 
report were produced. This document represents the final 
report which is a composite of the various interim reports  
and contains the final guidebook in Volume ll. 

-4 -
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CHAPTER 3. DATA COLLECTION 

The Data Collection Subtask consi sted of two separate parts: 
(1 )  a literature search ,  and (2) interviews with t ransit officials and 
experts located throughout the United States and Canada. 

A. Literature Search 

1.  Des cription of Sea rch 

An extensive computerized literature search was 
conducted primarily through the use of several indices . The 
specific indice s  . included the.followi�g. six majo r file sources: 

• 

Computerized E�gineering Index (COMPENDEX) 

Nat ional Technical In formation Service (NTIS) 

Smithsonian Scie1nce In formation Exchange (SSIE) 

Transportation Research Information System 
Network (TRISNET) 

National Aeronautics and Space Administra
t ion (NASA) 

Defense Documentation Center (DDC ) 

Various othe r source s we re explored in obtaining 
relevant data t o  thi s  task. Thes e included: 

Vendor contacts for literature on available 
equipment applicable to  providing passenge r 
servi ce , i. e. , turnstiles ,  fa re collection, 
money changers , CeTV, smoke /fi re senso rs , 
sprinkler systems , elevator s, escalato rs, 
graphics ,  etc. 

Review of numerous back and current issues 
of weekly and monthly t ransit journals. 

Requests for copies of publications and inhouse 
data which was relevant to Passenger Sa fety 
and Convenience Se rvices from each t ransit 
sys tem v is ited. 

-6 -
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z. Screening of Document Abstracts 

Results of the computerized literature searches 
produced a lengthy listing of documents with abstracts .  Each abstract 
was carefully s creened to  determine its applicability t o  the Passenge r 
Safety and Convenience Service Task. Document s which appeared 
applicable to this study were procured. 

3.  Document Examination 

Documents received were reviewed for data 
pertinent to the various tasks . The numbe r of documents that con
tained relevant information to passenger safety and convenience 
services for AGT systems was sparse. Typically most studies merely 
touch upon the type ' of services provided and briefiy cover the equip
ment used. Specific  operational methods and procedures or related 
problem areas for providing pas senge r s e rvice we re almost neve r 
covered in depth. 

4. Findings 

a. General Survey Findings
. 

As previously mentioned, the literature 
search, for the most part , provided little information that was directly 
relevant to pas senger safety and convenience services for AGT systems.  
Published information on providing for the elde rly and handicapped is 
quite extensive , whe reas litt le written material exists on accommo
dating lost children or art icles ,  aid to the illiterate , accommodation 
of large crowds , et c. Seldom, if ever,  we re methods or procedures 
for addreSSing contingencies ,  malfunctions or other abnormal event s  
associated with providing these passenge r services ever cove red. 

The following summary addresses those areas 
where information was most readily available . In some cases,  the 
information contained herein is a summary of the literature findings. 
In othe r cases ,  where many pages of detailed design guidelines were 
presented in the literature, the s pecific documents are referenced. 

Areas covered in this overview include: 

General Safety 

General Pas senger Service 

-7 -
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Elderly and Handicapped 

Fi rst Aid 

In formation Systems 

b. General Safety 

"Safety Fi rst" i s  being forced to take 
on new meaning in all forms of  transportation that affect the 
public interest. The transit industry is under demand to insure the 
everyday movement of people not only swi ftly, conveniently and 
economi cally, but with a priori ty  directed to the issue of safety. 

With the advent of AGT systems , this 
objective becomes even more important. Driverless vehicles must  
not only be safe; they must be perceived safe by the user, to ensure 
publi c acceptance and increased ridership. Although each transit' 
prope rty has its own safety programs , APTA has established a 
Pas senge r Safety Committee to bring transit prope rties together and 
co-ordinate e fforts in achieving the above objective. 

This committee has developed a series of 
safety guidelines for Urban Rapid Transit Sys tems. 1 Although these 
guidelines cover more than just the is sue of passenger safety addressed 
in this study, they contain speci fi c  Trans portation Operati ons and 
Emergency Procedures which are appli cable to a number of areas of 
conce rn. Recommended guidelil:'.es for use during emergencies such 
as fires ,  equipment failures ,  nooding, bomb threats , etc. , are 
provided. 

Other System Safety related guidelines for 
urban mass transportation have been well documented.2 These guide 
lines show how programs can be developed to ensure satis factory 
ope rational safety levels. Extensive in formation is provided for 
establishing safety foundations , safety management and plannin g, 
safety analysi s techniques ,  safety trade -off considerations , safety 
data bases,  and safety standards and speci fi cati ons. Numerous 
refe rences are also included to allow the user to pursue in more 
depth those speci fic areas of concern. 

c. General Passenger Servi ce 

In AG T systems , the immediate p�es ence of 
transit personnel to provide pas senger services will be absent or 
reduced. Thus , the need for i mproved or more sophi sticated 

-8-
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equipment becomes evident. Not only should this equipment provide 
the capabili ty  to furnish the routine passenger services ,  i t  should als o 
include provisions that will aid in detecting and resolving various 
abnormal situations or malfunctions . New equipment wUl not only 
affect station and vehicle design but also central control. 

Many of the pas senger service needs for 
AGT systems are station related, consequently s tation des�n becomes 
more s ophisti cated than in the past. Seve ral references 3, , 5 , 6 , 7  
provide guidelines related to general station design. Topics and/or 
guidelines typically furnished by these references include: 

Station size and arrangements 

• Passenger traffic patterns 

• Stairs , ramps , es calators ,  elevators , 
moving walkways , loading platforms , etc.  

Turnstile /Entrance /Exit Control 

Ticketing Systems 

• Parking 

Information Systems 

Public phones and communications 

C once s s ions 

Fire pr otection 

Lighting, ventUation, aesthetics ,  etc.  

Although these references do not specifically 
addres s  AGT systems, much of the information has some application 
to passenger safety and servi ces for unmanned systems . Sus sman8 , 
addresses more specifically the total AGT envi ronment. This document 
provides design and evaluation criteria related to the human factors 
aspect of AGT.. In many cases these human factor aspects are synony
mous with passenger safety an d convenien ce services .  Refer ence 29 
provides infor mation related to the as ses sment of passen ge� safety 
an d conveni en ce services for an oper ational AGT s ystem. 
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v d. Elderly and Handicapped (E&H) 

Provis ions for the E&H are r eceiving 
increased attention in all forms of public trans it and are well 
documented in the literature .  Because of the spec ial requir ements 
of providing for the E&H in unmanned s ystems , this literature is 
referenced under the subcategories t�t follow. 

1)  E&H R egulations 

Inadequate regulations and a lack of 
enforcement have hampered the accommodation of E &H by public 
trans it in the past. R ecent federal r egulations 29 implementing 
the Urban Mas s  Transportation Act of 1964 and the Federal Highway 
Act of 1973 have done much to change this s ituation. Crain9 

provides a current summary of existing E&H regulations . 

2 ) E &H Population 

The number of E &H individuals who 
are potential rider s of public trans it will have a major influenc e 
on the scope of E&H provis ions on AGT. Refe rence 10, 11, and 13 
provide statistical bas es for estimating the transportation ridership 

V potential of both elderly and handicapped populations . 

v 

3) E&H Definition and Classes 

Section l6(e) of the U rban Mass 
Transportation Act of 1964 defines the condition of  transportation 
handicapped persons. In dealing with their accommodation on 
different modes of transportation it is des irable to further clas s ify 
the handicaps involved and the degree of disability r esulting. 
Referenc es 9 and 14 are helpful in this respect. 

4) E&H Travel Bar r iers 

Typical travel barr iers which prevent 
or restrict the use of public trans portation by E&H are well docu
mented9 , lO, 13. As ses sments of barr ier s still existing on current 
s ystems and r ecommendations on their elimination are found in 
R eferences 15 and 16. De s ign guidelines and detailed recommendations 
on elimination of E&H travel barriers are provided in References 9, 
10, 11,  15,  17 and 18. Cost i nformation on incorporating E &H pro
visions on WMATA are documented in R eference 11. Tr aining of 
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personnel for as s isting E &H is furnished in R efer ence 19. Extens ive 
bibliographies r elating to other E&H trans portation needs are covered 
in References 20 and 21. 

e .  Fir st Aid 

To better understand the need for first aid 
provisions in AGT s ystems, it would be desir able to know the types 
and frequenc ies of illnes s  and injuries occurr ing in the public trans it 
environment. This data is not documented but acc ident statistic s do 
provide data on acc ident locations which may be categorized as follows: 

Station r elated acc idents 

Boarding related acc idents 

On-board r elated accidents 

Alighting relating acc idents . 

Literatur e  from two sources22,  2 3  reflects 
that the gr eatest number of acc idents occur in the " station ar ea" 
(approx imately 60 and 800/0 respectively). "On-board" vehicle 

V acc idents occur next most frequently, followed by "boarding" , and 
"alighting" inc idents.  

Acc idents r elated to stair s  (both fixed and 
motorized) are respons ible for the major ity of station related acci
dents . Stair related acc idents , alone , out number all the combined 
inc idents that occur in the area of "Boarding" , "On-Board" , and 
"Alighting".  Station platform and ramp or pas sageway accidents are 
r espons ible for the second highest number of station acc idents. 

On-board acc idents are pr imarily r elated to 
train movement or car equipment. Door s are respons ible for the 
majority of Boarding and Alighting related injur ies . 

f. Information Systems 

Signage, graphic s and related pass enger 
information s ystems are an area of major concern in public trans it. 
N ewspaper s and trans it per iodicals frequently report on the confus ion 
caused the passenger, the inadequacy of original s ignage des igns and 
the fact that s ignage changes are continuously occurr ing in ·trans it 
propertie s .  This i s  a vexing and costly problem. Propos ed revis ion 
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of WMATA station s ignage was to cost $186, 000 in March 1977 and 
this was for a s ystem of which only t. small initial portion had at 
that time been opened to the public . 4 

No graphics standards or guidelines ex ist 
for s ystems designers to us e and apparently little coordination 
takes place between trans it properties in this area. 3 

Efforts are underway to develop and 
a s s e s s  a complete s et of s ymbol s igns for us e in transportation -
related facUities . 25  Preliminary guidelines have been produced 
in connection with this effort in orde r to illustrate the des irable 
application of the se s ymbols to s ignage and accompanying word 
graphic s .  

Some regard that standardization of 
g raphic s and information s ys tems is not feas ible. Katz3 feels 
that the New York pas s enger can be provided information in a totally 
different manner than s omeone in Chicago or San Francisco. 
Reference 26 indicates that the NYCTA has r ec ently installed 
matr ix-type s ignage for train timetables in all stations for two of 
its subway line s .  The BART s ystem, on the other hand, has found 
their original matr ix-type charts unsatisfactory. 

In addition to content or format, s ignage 
locations are of vital importanc e.  Future AGT s ystems should reflect 
the " point-of-decis ion" conc ept as application to s ignage location. 
Frequently, all the information is displayed at one point, rather than 
providing the r equir ed information to a pass enger as decis ion points 
are approached. 3 

The elderly and handicapped pres ent even a 
further challenge to the information s ystem des igner.  Many s ystems 
curr ently provide directional or warning information which depends 
solely on s ight or hear ing . When one of these fac ilities is abs ent or 
degraded in a us er, confus ion or danger to the pas s enger may result. 17 

B.  Current Trans it Practices  

1 .  Trans it Pe rsonnel Interviews 

To obtain fir st hand information relevant to syste m  
safety and pas senger s ecurity, a number of rapid trans it and AGT 
properties were vis ited. The intent of these vis its was to 'discus s 
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and obs erve currently used methods and procedures that are rele
vant to all five tasks of this study. Discus s ions here will, of cour se,  
be limited to information relevant to Task III, "Passenger Safety 
and Convenience Services".  

a.  Propertie s Vis ited 

Eleven operational aites were selected for 
vis its and compr ehens ive interviews . The se properties included: 

• 

Seattle -Tacoma Airport (Sea Tac ) 

Seattle Monorail 

San Franc isco Bay Area Rapid Trans it 
(BART) 

San Franc isco Municipal Railroad (MUNI) 

Dallas / Ft. Worth Airport AIRTRANS 

Toronto T rans it Commiss ion (TTC ) 

Morgantown People Move r ( MPM) 

Washington Metropolitan Area Transit 
Author ity (WMATA) 

Port Author ity Trans Huds on (PATH) 

Port Author ity Trans it Corporation, 
N.. J. (PATCO) 

Roosevelt Island N. Y.  Aerial Tramway. 

In addition, le s s  extens ive interviews were 
conducted dur ing vis its made to the following additional properties: 

• Fairlane Detroit System 

Busch Gardens , Williamsburg ,  Va. 

Houston Intercontinental Airport Monorail 
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Trans it Expressway, South Park. Pa. 

b .  Interview Procedure 

Prior to vis iting each property, a data 
file was accumulated and reviewed to obtain a bas ic knowledge of the 
system. In addition, the investigation team toured each s ystem just 
prior to the interview. This preparation provided better ins ight into 
system operations, r educed demands on the s ite per sonnel and allowed 
more time to discus s s pec ific data needs.  Typically the interviews 
began with the S ystem Manager , Supervisor of Operations , etc. After 
an overview of the s ystem, members of the investigation team pair ed 
up with var ious operational s pecialists to obtain data r elevant to each 
ta sk. D etailed discuss ions were typically conducted with spec ialists 
repr esenting the following functions: 

Trans it Police and Security 

Line Operations , Station Attendants , 
C entral Control 

System Safety and Fir e Safety 
Supervisor s 

Marketing , Public R elations , Tr aining 

Evacuation and Rescue 

Maintenance .  

The se vis its proved to be a most vital 
source of operational information. Although more time would be 
desirable at each s ite, the c ontacts established made it eas y to 
seek additional information by telepbone when r equired. 

c. Other Information Sources 

In addition to the per sonal interviews and 
literature survey, other data sources included: 

• Telephone contacts with firms known to 
have trans it graphic exper ienc e to obtain 
information r elevant to e stablishing s ome 
bas ic guidelines for providing graphics 
in tra ns it applications . 
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• 

Telephone and/or per sonal contacts with 
government agencies concerned with 
E lderly and Handicapped (E&H) p roblems 
to ensure acces s ibility to all the latest 
E &H information. 

Wheelchair vis it to Dallas / Ft. Worth 
A irport and AIR TRANS to assess first 
hand the problems that a wheelchair 
user may encounter in a typical AGT 
s ystem. 

2 .  Summary of Present Practices  

A wide var iety of methods and procedures are currently 
being us ed throughout the trans it industry for accommodating passenger 
safety and convenience s ervice needs . To s implify the task of 
summarizing the se methods and procedure s ,  information has been 
c ompiled into the following categories :  

Types of  Problems 

Detection of Problems 

• Communication R equirements 

R e s pons e Agencies and Procedure s. 

a. Types of Problems 

Table 3 -1 liste the passenger safety and conven
ience service problems identified as ar eas of concern for this study 
task. To properly quantify or rank these problem areas becomes a 
major undertaking and could in itself be a separate study. Although 
most s ites keep daily logs on inc idents and problems ,  little effort is  
made to r educ e this data. Some trans it properties have Customer or 
Public R elations Departments who handle pas s enger complaints . 
Most of these complaints , however, are c entered around such things 
a s  tra in delays ,  scheduling, fare prices , security, etc . , and do not 
cover all problem areas addres s ed by this task. During s ome visits , 
d ifferent operational personnel at the same property gave completely 
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TABLE 3 - 1. TYPICAL PROBLEMS RELATED TO PASSENGER 
V SAFETY AND CONVENIENCE SERVICES 

1. Medi cal/fi rst  aid provi Sions for i ll or injured 

Z. Aid to lost  and confused 

3. Aid to the illi terate 

4. Aid in recovering lost/strayed children 

5 .  Aid in recovering lost arti cles 

6. Aid to handi capped and elderly (H&E) 

7. Identi fi cation and recti fi cati on of nui sance problems : 

• 

• 

In operative di recti onal/information Signs / 
aDDOUDcements 

Inoperative turnstiles ,  fare equipment, doors , etc. 

Soiled vehicles and stati ons 

Animals or forei gn objects in  system 

8. Accommodati on of speci al traffic - large crowds associated 
wi th sporting events , conventions , holidays , etc. 

9. Provi si ons for abnormal weathe r 

10. Fi re/sm�ke detecti on 

1 1. Passenger reas.urance during delays and emergencies 
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different opinions on which were the most s ignificant problems. 
Furthermore, a major problem at one property may be ins ignificant 
at another, because of s ystem, equipment, or location differenc es.  

However, it  was found that s ome pas senger safety 
and convenience service problem areas did more cons istently occur 
from one property to another .  The following are four problem areas 
that are of particular s ignificance in both the world of rapid rail 
trans it as well as AGT. 

1 )  Lost and Confused Pas sengers 

This is by far the most frequently 
occurring, although generally non-hazardous , problem addres sed 
by this study task and one which becomes an increas ing des ign 
challenge the closer we move to fully automated trans it. 

, 

The major ity of transit properties vis ited 
acknowledge that they have a problem with s ignage and the resulting 
pas s enger confus ion, but the problem is not perceived as s ignificant 
or requiring pr ior ity attention. There appear s to be a tendency to 
blame the pas senger with the frequently heard remark, "People 
don' t read s igns . " This may be true , but further questioning 
uncover s additional findings ·as follows: 

• S igns are poorly placed 

• Too much information pre sented at 
individual decis ion points 

Combined use of s ignage and audio 
not explo\ted and coordinated 

• Inoperative active (dynamic ) s ignage 
w ith no pas s ive backup 

• Information or graphic s is unclear 

• S ignage subordinated to aesthetic 
impact rather than pas s enger needs 

• Sign s ystems do not provide complete 
or igin to destination direc�ions . 
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V The trans it properties generally 
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describe s ignage change programs just completed, underway 
or being contemplated. Some have permanent multidisciplinary 
committee s  who meet and per iodically take action. In most cas e s ,  
the original s ignage provided b y  the architect o r  contractor proved 
inadequate . Many s ites have gone through 2 or 3 complete s ignage 
changes . 

. 

Present practice includes the use of 
symbols , information s igns , directions , route maps , fare information 
displays , station s igns , dynamic or active graphic s and audio announce
ments. Their us e, however ,  is rarely approached by the properties 
as a total information system aimed at responding to pas senger needs . 

The IIhas sle" and confus ion of public 
trans it is believed by some to be a deter rent to increased trans it 
patronage, but a strong impetus does not yet exit to mount a 
concerted attack on its correction. The work initiated on Symbol 
Signs , 2 5  mentioned earlier in this r eport, is a step in this direction 
and may lead a s et of guidelines for the trans it industry s imilar in 
scope to the Manual on Uniform Trafnce Control Devices for Streets 
and Highways. 2 8  

2)  Inadeguate or Inoperative Fare Eguipment 

This is a non-hazardous but frequently 
occurring problem that is directly as soc iated with automation. 

Included here are the problems connected 
with automatic changemaker s ,  ticketing, add-a-£are equipment, 
and the as soc iated turnstiles .  Most of the se are r eliability problems 
as soc iated with Automatic Fare Collection (A FC) Systems us ing 
magnetic cards. Two of the three s ites vis ited usin g  AFC s ystems 
have made vendor change s  in an effort to cor rect fare collection 
problems.  Changemaking equipment also suffer s from reliability 
problems , pr imarily because the equipment has not been des igned 
ruggedly enough to withstand the heavy usage in a trans it environment. 
The s e  problems not only create a source of ir ritation to the pas senger 
but create increased workload demands on the system operat ors. 
Even in s ystems where standard coin operated turnstiles are being 
used, numerous sources of irritation exist for the user. These include 
such things as: 
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• D ifficulty in locating coin slot 
and then inserting coin (particularly 
for elderly and handicappetl) 

Difficulty in negotiating turnstile s 
with packages or lug gage 

Mechanically operated turnstile 
bar s  are a potential source of injury, 
particularly for passengers with 
luggage,  or where turnstiles are 
inadequately marked and pas senger 
attempts to exit through an entrance 
turnstile. 

3 )  Elderly and Handicapped (E8rH) 

This is an infrequently occurr ing but 
a potentially hazardous problem of particular relevance to the future 
of AGT .  The concern is not in respect to the system acces s  provided 
for E&H, but their accommodation under emergencies . 

Provis ions for the E &H var y from 
U systems that ar e totally incompatible to systems that are e s s entially 

bar r ier -free for routine E &H usage. Some of the older subway 
s ystems make no attempt to accommodate E&H and s imply provide 
alter nate transportation above ground, i. e. , bus e s ,  vans ,  etc . 
Another s ystem had str ict E8rH requirements imposed on the s ystem 
after it was well into the construction phase and consequently had 

v 

to provide E &H provis ions as an add-on feature. This resulted in 
a s ystem that for all practical purposes is bar r ier-fr ee, but still 
contains sources of irritation and inconvenience for the E8rH. 
However, the major problem confronted by ever y trans it s ystem which 
attempts to accommodate E &H is not during normal operations but 
during emergenc y operations . When evacuation and/or re scue is 
r equired, even the moat modern s ystems have bar r ier s which are 
not negotiable by a lar ge portion of the E &H population unles s  per 
sonnel ass istanc e is provided. The technolog y  exists to overcome 
thes e  barrier s ,  but the cost of providing for such infrequent occur
r ences is extremely high. 

4) Concern with Serious Injury 

This is a hazardous but non-frequently 
occurr ing problem which is not c ited in published literature but 
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which is mentioned as a constant concern by the transit properties . 

Any trans it operation, irrespective of 
its safety efforts, has some degree of fear J:eleated to passengers 
becoming seriously injured. Per sonnel, at one s ite w ith an unblemished 
safety record, openly admitted that their main p assenger- related 
concern is the fear of eventually killing someone. Other s ite s do 
not a s  openly expre s s  this same opinion, but this conc ern is evident 
in the instinctive reaction to shut- of I guidewa.y power at the 
slightest s ign of almost any problem. Suicide attempts by pas senger s 
deliverately jumping in front of moving vehicles is a common occur
r ence at s everal of the large properties and is an area of growing 
conc ern. 

In AOT systems , a particular fear is 
expr e s s ed of passeng ers or trans it per sonnel getting onto the guide
way while vehicle operations are underway. This concern is more 
acute in systems with open station platforms , but is still articulated 
by offic ials at s ystems with fully enclos ed stations and station doors .  
In the latter case, it i s  more directed at the conditions that can re sult 
from uncontrolled pas s enger evacuations onto guideways during 
vehicle delays or stoppage s .  In these s ituations , despite the precautionb 
provided by the system, ther e is a r isk of persons being struck by 

V movi,ng veh icles , contacting the power rails or even falling from 
elevated guideway structures .  The opinion is expressed by some AOT 
personnel that an automated s ystem should be able to protect passen
gers Irom injury to a greater extent than a conventional and manned 
s ystem. 

v 

b. Detection of Problems 

Current practice s  for detection of pas senger 
safety and convenience service problems categorically fall into four 
areas: 

CCTV 

• Special sensor s 

• Pas sengers 

• Trans it Personnel. 
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1 )  CCTV 

S ince trans it personnel will be few in a true 
AGT system, CCTV and s pec ial sensors become incr easingly 
important for problem detection . The current usage of CCTV is 
primarily limited to monitoring station areas .  The intended use of 
the CCTV system, however, differs between operational s ites .  

I n  some systems , its primar y function i s  
safety related; monitoring an open platform area, with a secondary 
function of monitoring turnstile operations , etc . In this application, 
there is typically one TV monitor at central control for each TV 
camera in the system. The number of monitors may be as many as 
Z4 and may require up to three people to continuously monitor the 
T V  displays and handle the c ommunications required. This approach 
appears to be very effective for monitoring an open platform or where 
turnstile jumpers or turnstile problems are a major problem. An 
area of concern arises here as to the number of monitors that one 
person can effectively monitor and for what period of time. 

In s ystems with closed station area s ,  the 
CCTV s ystems ar e more typically used to monitor station crowds or 
the occurrence of abnormal or unusual events . In this application, as 
few as two monitors may be provided at central control to monitor up 
to Z 6  cameras.  An automatic s equencing feature allows a systematic 
viewing of the various stations , along with the capability to manually 
select any des ired camera. In addition, an automatic feature will 
instantaneously display the station whe re a vehicle or station malfunction 
has occurred. This type of application has c ertain limitations becaus e 
of the interrupted viewing of camera access  areas.  

In other transit properties ,  such as WMATA 
and BART , the CCTV monitor s are located in the station attendant 
booths . At WMATA, they serve primar ily to monitor the station 
platforms, whereas at BART they are used to monitor elevator acces s .  

CCTV also pr ovides several other functions 
that have not been mentioned. These include such things as: 

• Deterrence to crime and vandalism 

• R eas suranc e to pas s engers that they are 
being watched over 

Smoke/fire detection 
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• Monitoring of routine station and 
vehicle door operations or unscheduled 
door openings in station area or vehicle/ 
station door alignment 

• Monitoring of pas s enger loading 

• Aid to detection of lost, confused or ill/ 
injured pas senger s 

• Monitor ing &ctt:Ve (dynamic) g raphics systems 

• Detection of nuisance problems such as 
soiled stations , inoperative ticketing/ 
far e  equipment, turnstiles ,  los s  of 
s ta tion lighting, etc. 

• Ver ification that ven ic1e is empty before 
rerouting or removing a vehicle from 
service. 

In most of the operational s ites vis ited, the 
CCTV cameras are fixed (no tilt, pan or zoom feature). In nearly 
all cas e s ,  operational pe rsonnel expr essed a des ire to have more 
flexible control over their cameras . It was also pointed out that 
while CCTV in stations is a deter rent to crime, improvements wer e 
needed to be effective in court for prosecution purpose s .  These 
requirements include color , video taping, plus tilt, pan, and zoom 
control. 

CCTV is not being used operationally on 
trans it vehicles at this time. However, this concept is being inves 
tigated on an AGT test vehicle operating in an airport environment. 
C ost and quality of picture have held back vehicle CCTV up to this 
time . If this conc ept proves feas ible, vehicle CCTV should provide 
e s sentially all the same functions on the vehicle that have previously 
been discussed for station applications plus othe rs.  Thes e other 
features include such things as: increased per sonal safety , and 
perc eption of inc reas ed per s onal safety by pas s engers on vehicle s ;  
reas surance o f  pas s enger safety to c entral control operators during 
s ystem malfunctions , delays , or emer gencie s ;  verification of 
unscheduled door openings ;  ver ification that a vehicle is empty pr ior 
to rerouting or removing the vehicle from servic e ,  etc . Thes e  
items become most c ritical with respect to pas senger safety and 
convenience in future AGT applications.  
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Z )  Special Sensor s 

A var iety of sensors and detectors are 
currently being us ed by operational trans it properties .  These 
include such things as smoke/fire/ionizing s ensor s ,  status indica
tor s  for change equipment, turnstiles ,  e scalators ,  elevator s ,  
station doors ,  various classes of vehicle malfunctions , etc. 

Smoke /fire sensors are being used rather 
extens ively in station areas , sometimes in tunnels but apparently 
neve r onboard vehicles .  Sensor s in station areas are usually in 
equipment rooms or areas w ith the highest r isk of fires.  Alarms 
or indications as sociated with station or tunnel s ensor s are received 
e ither in station attendants booths and/or at central control and 
s ometimes at local fire departments . The need for incorporating 
fire /  smoke sensors onboard vehicles is still an area in question. 
There has been at least one r eported s ituation where the trail car 
of a multi- car train was set afire and the vehicle was totally 
destroyed without the onboar d operator / driver being aware of the 
fire .  

3 )  Pas s enger s  

Pas sengers in current trans it operations 
(both conventional and AGT) frequently serve as one of the means 
of detecting and reporting a var iety of problem areas . However ,  
to rely upon pas senger s  as a r eliable means of detecting and reporting 
problems in an AGT environment is unr ealistic . Frequently, 
pas s engers do not have the knowledge,  time or desire to become 
involved. In other instance s ,  well intentioned passenger s may 
provide information or as s istanc e which may further compound a 
problem area. Furthermore ,  the absence of pas s engers in a s ystem 
late at night c r eates a void in the detection proces s .  

4) Trans it Personnel 

In most trans it systems , the major ity of 
pas seng er safety and convenience service problems are curr ently 
being detected and r esolved by vehicle operator s or station 
attendants . Other trans it per sonnel such as s ecurity, fire , medical, 
evacuation and rescue, maintenance, supervisor s and janitorial, 
will per iodically become involved in s pecial s ituations. At some 
s ites ,  many of the specialists will c onstantly rove the s ys�em, thus 
detecting and resolving problems at random. Most carry radios and 
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V can eas ily be dispatched to needed problem areas. Other properties  
station these specialists at s trategic locations throughout the system 
and c entral control will dispatch them as required. 

v 

c. Communication Reguirements 

The need for prompt and reliable commu
nications is e s sential in the detection of and r es ponse to problems 
r elated to pa s senge r  safety and convenience s e rvices. A summary 
of currently used communication procedures are br iefiy outlined 
below: 

1) Vehicle Communications 

T ypically pas s engers may address  on
board vehicle operator or attendant in a conventional s ystem by one 
of the [ollowing: 

per sonal contact 

actuate alarm (touch sens itive 
str ip or pushbutton) and operator 
or guard will respond at next. stop 

initiate pushbutton for 2 -wa y commun
ication with onboard trans it per sonnel. 

On an AGT vehicle , the pas s enger 
actuates a pas senger emergenc y button or equivalent. This alerts 
central control, who in turn, initiate s 2 -way voice communications 
with the pas s enger. Some of the problem areas that were noted in 
different s ystems include: 

Some communication s ystems 
require the pas senger to push a 
button to talk and release to listen. 
Often the pas s enger will not relea se 
the activation button, thus central 
control cannot communicate with 
the passenger. 
Some s ystems provide for 2-way 
communication, but central control 
has to rely upon the pa sile nge r  to 
identify the vehicle and .its location. 
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In some s ituations , central control 
may r ec e ive an indication that 2-
way voice communications is being 
requested by a vehicle pas s enger,  
but because of workload demands 
as sociated with anothe r problem, 
it may be s everal seconds or even 
minutes before a response is made. 

Anyone of the above could present a serious problem in s ituations 
involving a r eal emergency. 

2)  Station Communications 

Pas senger communication needs in the 
station areas are usually handled by some form of telephone system. 
The s e  may vary from a courte s y  phone (drop-line requiring no 
dialing ) which connects the pas senger to station attendant' s booth , 
to a standard pay telephone which requires dialing the operator f or 
connection with the appropr iate trans it personnel. At some s ites ,  
incoming calls from pas s enger s to c entral control are handled by 
trained public relations per s onnel, who also handle station PIA and 
train announcements. This appear s to be a good approach and allev
iates a burden on the central control operator s respons ible for 
keeping the s ystem running. 

3 )  Other Communication Devices 

In addition to these passenger related 
communications,  other devic es ar e vital to ensure a safe and 
effic ient operation. These are pr imar ily maintenanc e or operations 
r elated and include: 

"Handie Talkie l l  radios,  used by 
maintenance, security or roving 
s upervis ion per sonnel; 

Mobile radio units in maintenance ,  
evacuation and r escue, police or 
other vehicles ;  , 

Emergency telephones in tunnels 
where radio communication may 
be inadequate ; 

. 
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IIHot Lines" from c entral control 
to maintenance ,  secur ity, fire 
department, medical,  etc. 

d R esponse Agencies and Procedures 

1) R esponse Agencies 

As var ious pas s enger safety and 
convenience service problems become detected, some corrective 
action must be taken to resolve the situation. In current conventional 
trans it s ystems , thes e  problems are routinely handled or resolved 
by onboard operator s /attendants or station attendants . If other 
assistance is required, central control is contacted and approp
r iately trained s pecialists from various "R esponse Agenc ies " are 
dispatched. Thes e  s pecialists may be from any one of several 
operational departments , i. e . , secur ity, fire, medical, evacuation 
and r e s cue, maintenance, or even central control. The actual 
organization structure and a s s igned respons ibilities of each of these 
respons e agencies var ies from one transit property to another but 
the end result is a coordinated team effort of several disc iplines 
devoted to ensuring a safe and efficient operation. 

V In addition, to thes e  trans it agenc ies ,  

v 

m any systems r ely upon and interface with s imilar types of c ity, 
county, state or private agenc ies in which the s ystem operate s .  In 
the event of major occurrences,  police ,  medical or fir e ass istance 
is r eque sted by the transit property from local agenc ies in adjacent 
jur isdic tions . 

In operational s ystems without station 
attendants or vehicle personnel, routine pas senger safety and conven
ience se rvice problems are re solved by othe r means.  On a s poradic 
basis , roving transit pe rsonnel sucli as security, maintenance , supe r
visors or even janitorial pe ople may aid the dis tre ssed pas senge r.  More 
frequently , the se occurrence s a re typically handled by central control 
personnel with the aid of CCTV, telephone , P IA or 2-way radio com
munications.  In some case s ,  central control may res olve the problem 
with the aid of the above mentioned means . In othe r s ituations , central 
control will dispatch s pecialist per sonnel as required. 

2) Res ponse Procedure s 

Currently used methods /procedure s 
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for handling s pecific pas s enger safety and convenience s ervices 
problems are numerous and lengthy. A summar y o f  thes e  currently 
used practices  is provided in Appendix D. 
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CHAPTER 4. SCENARIO DEVE LOPMENT 

A. Approach 

As an aid to develop meaningful gUidelines for pas senger 
s afety and convenience services in AGT s ystems , it is necessary 
to develop a comprehensive and r ealistic set of scenarios depicting 
pos s ible problem areas that are likely to occur. To achieve a better 
understanding of the types of problems that could be anticipated 
in an AGT environment, and the s ituations under which they might 
occur, the following s ources or cons iderations were used: 

• 

Historical transit exper ience bas ed upon interviews 
with transit personnel and supplemented by literature 
findings .  

Pas s enge r  safety and convenience s e rvice problem 
areas as perceived by trans it manufacturer s .  

Pas s enger safety and convenience services problem 
areas peculiar to AGT. 

A listing of potential AGT problem areas and assoc iated 
variables is provided in Table 4 - 1 . To reduce the number of pos s ible 
scenar ios to a representative and r ealistic set, a three- step selection 
process  was used: 

B. 

Selection of "wor st" case and "typical" case scenar ios 
to cover the range of intermediate s ituations . 

We igh each scenario selection based upon the I lproba
bility of occurrenc e" , thereby providing more em phas is 
or detail for those events which are more likely to 
occur. 

Weigh each scenario selection based upon the degr ee of 
hazard to pas s enger safety or pas s enger inconvenience. 
Hazardous s ituations and events which c reate the g reatest 
degree of pas s enge r inconvenience will therefore r eceive 
higher prior ity. 

Scenario Development 

Through a s ystematic approach of combining each problem 
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System 
Types 

• Shuttle-Loop 
Transit (SLT) 

• Group Rapid 
Transit (GR T) 

• Pers onal Rapid 
Trans it (PRT) 

( c 
TAB LE  4 - 1 .  REPRESENTATIVE AGT SCENARIO VARIABLES 

Potential 
Problem Areas 

• Pas s enger Originated 
Injured/ill 
Los t/ confus e d  
Handicapped / e lde rly 
Los t Article s  
Lost/s trayed children 
Pas senge r anxiety 
Illiterate /foreign 

• Sys tem Originated 
Temporary s ervice 

inte r ruption 
Malfunctioning doors , 

turnstiles , ticket 
equipment, money 
changers 

Fire and s moke dete ction 
Los s of lighting 
Soiled cars / stations 
Spec ial traffic 
Adve rse weather 
Animals /foreign objects 

in syste m  

Situation Variables 

• Location 
Onboard vehicle s  

E ffect o f  P roblem 
& Associated Variables 

• Categories or Types 
(Safety & Convenience )  
Safety Hazard In station 

Moving 
Stopped 

Service Delay 
between stations Pas s .  Annoyance 

Others In s tation 
Open 
Closed 

In guideway 
Above 
Below 
At G rade 

Adj. Property 

• System Conditions 
C rowded 
Mode rate ly c rowded 
Virtually e mpty 

• T rip Variables 
Trip duration 
Waiting time 
Trans fe r  time 

• Day/Night 

• Sever ity 
Catastrophic 
Critical 
Marginal 
Negligible 

• Personnel E ffected 
All Pass enge rs 
Vehicle Pass engers 
Station Pas s engers 
One Pas s enger 
Limited Category 

• Pas se nger Condition 
Normal 
Mentally I phySically 

degraded 
Mentally I phYSi cally 

incapacitated 

(Continued on N ext Pag e) 
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System 
Types 

c ( 
TAB LE  4- 1 .  REPRESENTATIVE AGT SCENARIO VARIAB LES 

(CONTINUED) 

Potential 
Problem Areas S ituation Variables 

• Weather 
Normal 
Rain/ flooding 
Snow/ice 
High winds 

Site Location 
Airport 
Downtown 
Campus 
Amusement park 
Urban/rural 

• System Status 
Normal operation 
Degraded mode 

Passenger Time Constraints 
C ritical 
Normal 

• Central Control Workload 
Heavy 
Medium 
Light 

Effe ct of Problem 
II Associated Variables 



with the different s ituation variables (location, s ystem condition, 
trip variables ,  weather ,  etc . ) ,  hypothetical s cenario s ituations 
were conceived. In s everal case s ,  the s ituation variables had no 
real influence on a specific problem, hence the number of scenario 
pos s ibilitie s  were reduced. The remaining scenarios wer e  then 
studied with r espect to frequency of occurrence ,  and the potential 
pas s enger hazards or inconveniences that may occur .  Fortunately,  
the more frequently occurring problems are typically the les s  
hazardous to the pas s enger. For example ,  the occurrences of lostl 
confused pas s enger s ,  los t  article s ,  malfunctioning ticketing equip
ment, s oiled cars ,  etc . , are frequent, but the se usually result in 
only annoyance s  or delays and do not cr eate a serious hazard to the 
pas s engers .  Situations associated with fires , serious illnes s l  
injur ies and uncontrolled entries into the guideway are les s  frequent 
but pose immediate danger s .  In thes e  cas e s ,  the need for almost 
instantaneous detection and respons e  is c r itical to prevent serious 
injur ies or los s  of life. 

Through the approach discus s ed above , s cenar ios wer e  
developed for each significant and unique problem areas defined. 
The resulting s c enar ios examples ar e pres ented in Table 4-2.  
As noted, only two scenar ios wer e  generated for each identified 
problem. One illustrates a realistic I Iwor st casel l  set of s ituations , 

V while the other denotes a more I Itypical" problem ar ea. The 
"wor st case" scenario is not the absolute wor st s et of c ircumstance s  
that could theoretically occur. Sound judgement was used to rule 

v 

out the ridiculous combinations.  Even then, it is feas ible that s ome 
worst case s cenarios cannot realistically be solved in AGT. 
Cost makes it impractical to fully accommodate 100 percent of all 
pos s ible problems.  These scenarios should c reate an awarenes s  to 
the des igner of rathe r infrequent but pos sible s ituations that may occur 
thereby providing an ultimate goal to strive for.  If the "wor st case" 
situations can be accommodated,  the as sociated "typical" sc enario 
case s  should be resolved with r elative ease.  The IItypicalll s ituations 
in this cas e r efer s  to those routine problems that may OC�\lr qn an 
almost daily bas is,  e. g. , lost/confused passeng er s ,  equipment mal
fun ctions,  lost articles ,  etc . 

It should be pointed out that the included scenarios cannot 
serve a s  a total answer for every pos s ible AGT application. Each 
new s ystem, be it PR T ,  GRT or SLT, will have its own unique 
r equirements because of site location, s ystem c onfiguration, or 
different operational philosophy,  etc . For example, the Sea Tac 
s ystem has a highly controlled underground guideway with "enclos ed 
stations , hence the occurrence of foreign objects (people, animals ,  
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TABLE 4 ... Z. TYPICA L EXAMPLES OF PASSE NGER SAFE TY 
AND CONVENIENCE SERVICE SCE NARIOS 

A. POTENTIALLY HAZARDOUS OCCURRENCES 

L FIRE /SMOKE 

Worst Case:  
• Fi re breaks out onboard vehi cle and s moke fills interior 
• Vehi cle i s  c rowded, and i s  running between stati ons on elevated 

guideway 
• Late at night and raining thus visi bili ty  and footing is degraded 
• Double guideway provi des possibility for passengers to egress 

into adjacent vehicle traffi c  

Typical Cas e :  
• Trash container in closed s tati on area i s  deliberately or 

accidently set,9n fi re by passenger's  ci garette 
• System is virtually empty, nigh� time 

Z. TEMPORARY SERVICE DE LAY 

Worst Case: 
• Vehi cle malfunction has caused large queue to form between 

stations 
• Numerous pas sengers attempting to make tight connecting 

flight or vehi cle trans fe r 
• Destination of many vehi cle passengers wi thin sight and walk

ing di s tance 
• System is crowded, raining and at night 
• Corrective action being taken and servi ce restoration i s  

expected shortly 
• Passengers growing restless  and contell1plating abandoning 

the vehicles 

Typical Case:  
• Vehicle malfuncti ons and a small queue results in a remote 

area 
• Daytime , weather normal and pas senger ti me cons traints not 

critical 
• Service restorati on anticipated within 5 -10 minutes 
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TABLE 4 -2. TYPICAL EXAMPLES OF PASSENGER SAFETY 

AND CONVENIENCE SERVICE SCENARIOS 
(CONTINUED) 

3. FOREIGN OBJECTS IN SYSTEM 

Worst Case :  
• Large crane at construction s ite adjacent to system has its 

boom overhanging the guideway 
• Sys tem crowded 
• Passing vehicles will impact crane unless  corrective action 

is taken 

Typical Case:  
• Stray animal wanders onto the guideway 
• Guideway is elevated and no easy means of egress for animal 
• Vehicle speed precludes animal from outrunning approach ing 

vehicle 

4. ILL/INJURED PASSENGER 

Worst Case:  
• Passenger expe riences heart attack onboard vehicle and is 

immobilized 
V . Vehicle stopped between stations due to se rvice interruption 

• Late at night - vehicle is empty except for heart attack victim 

Typical Case :  
• Passenger falls down stairs entering below grade station 
• Injured but still mobile but will require medical assistance 
• System moderately crowded 

5. HANDICAPPED /ELDERLY* 

Worst Case:  
• Unattended wheelchair passenger with restricted limb capability 

boards vehicle 
• Vehicle departs station and smoke begins to fill the car 
• Vehicle is virtually empty 
• Long trip duration 

lie Assuming a barrier-free system for normal se rvice. 
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TABLE 4-Z. TYPICAL EXAMPLES OF PASSENGER SAFETY 
AND CONVENIENCE SERVICE SCENARIOS 
(CONTINUED) 

S. HANDICAPPED/ELDERLY (CONT. ) 

Typical Cas e :  
• Elderly person deboards vehicle and attempts to leave subway 

station 
• Elevator is inoperative and passenger is unable to use escalator I 

stairs 
• Moderate crowd 

B.  TYPICALLY NON HAZARDOUS OCCURRENCES 

1. LOST ICONFUSED PASSENGER 

Worst Case:  
• Foreign traveler boards wrong vehicle in an attempt to catch 

connecting airline flight 
• Time is of the essence to catch last  night 
• Passenger not fiuent in local language 
• System is virtually empty 

Typical Case :  
• First time user fails to read signs and boards wrong vehicle 
• Senses mistake afte r several station stops 
• Remaining pas sengers are not able to provide neces sary 

directions to his desired destination 

Z. LOST ARTICLES 

Worst Case :  
• Passenger leaves package containing valuable onboard vehicle 
• Vehicle number and destination unknown 
• System virtually empty. late at night and incident occurs in 

high crime rate area of city 
• Passenger who lost article is nearly hysterical 

Typical Case:  
• Passenger leaves briefcase on vehicle 
• Vehicle route and approximate time of incident known 
• System moderately crowded 
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3 .  

4. 

TABLE 4 -2. TYPICAL EXAMPLES OF PASSENGER SAFETY 
AND CONVENIENCE SERVICE SCENARIOS 
(CONTINUED) 

INOPERATIVE MONEY CHANGER OR TICKET ISSUING EQUIP
MENT 

Worst Case :  
• Passenger inserts $5. 00 bill into money change r and machine 

refuses money or keeps bill. Passenger has no other money. 
• Station is open, cold and virtually empty. 
• Late at night and near system clOSing time 
• No s tation attendant 

Typical Case :  
• Passenger inserts money into change machine or into ticket 

issuing equipment and nothing happens 
• Mid day, moderate crowd 
• Short wait time till next train 
• Passenger has other money and other equipment available 
• No s tation attendant 

INOPERATIVE TURNSTILE 

Worst Case :  
• Station with limited number of turnstiles has multiple failures 
• Station is open and weather is cold 
• Station crowded with passengers attempting to catch arriving 

train 
Train is last one of the evening 

Typical Cas e :  
• Automatic fare collection (AFC) turnstile fails to accept valid 

magnetic card 
• Pas senger familiar with system 
• Frequency of service high 
• Moderate crowd 

5. INOPERATIVE GRAPHICS 

Worst Case :  
• Destination/boarding graphics in multi-route system malfunction 
• Station PA announcements regarding vehicle destin.tions are 

not routinely made . 
• Passengers needing immediate transportation to meet 

connecting night and boards the first vehicle that arrives 
• Vehicle boarded does not serve desired destination. 
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TABLE 4 -2. TYPICAL EXAMPLES OF PASSENGER 'SAFETY 
V AND CONVENIENCE SERVICE SCENARIOS 

(CONTINUED) 

5. INOPERATIVE GRAPHICS (CONT. ) 

Typical Case: 
• Boarding graphics in station fail 

Pas senger sense problem and refuses to board vehicle - seeks 
assistance 

• System moderately crowded 

6. SOILED VEHICLES /STATIONS 

Worst Case:  
· m person has vomited in vehicle and departed 
• Awaiting pas sengers at next station attempt to board but odor 

is very offensive 
• Late at night - last vehicle or long wait 
• Station is open and weather is cold 

Tyeical Case:  
• Passenger has spilled soft drink on stairway ente ring unde r 

ground station, creating a potential hazard to use rs 
• Moderate crowd 
• Station has high frequency use by elderly pe rsons 

7 .  SPECIAL TRAFFIC (LARGE CROWDS) 

Worst Case : 
• Unscheduled appearance by VIP and resulting parade creates 

large unexpected c rowd converging on downtown area 
• Passenge rs have originated from wide geographical area and 

converged on several downtown station areas 
• Weather is cold and threat of snow lice 

Typical Case :  
• Local football team has regularly scheduled game 
• Passengers /spectators from wide metropolitan area converge 

upon two stations near the s tadium 
• Weather conditions normal 
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TABLE 4-2 . TYPICAL EXAMPLES OF PASSENGER SAFE TY 
AND CONVENIENCE SERVICE SCENARIOS 

, 

(CONTINUED) 

INOPERATIVE OR UNSCHEDU LED STATION BOARDING 
DOORS/VEHICLE DOORS 

Worst Case :  

Crowded vehicle on elevated guideway has inadve rtant 
door opening and stops short of station 
Desired destination of many passengers within sight 
and walking dis tance 
Late at night and time is important to passengers 
Adjacent guideway provides pos sible pathway to passen
ger to obtain destination 

Typical Case:  

Vehicle ente rs station and stops 
Doors fail to open 
Vehicle and station c rowded - numerous passengers 
desire to board and de board 
Vehicle may dwell out and depart station or vehicle 
may set there inde finitely 
Return trip may require up to 20  minutes 

LOST/SEPARATED CHILD 

Worst Case-: 

Closing vehicle doors , separate child from parents 
Child remains onboard vehicle 
Parents don 't remembe r vehicle numbe r or final 
destination of vehicle 
Parents not fluent in local language 
Late at night, system virtually empty 
Incident occurs in high c rime area 

Typical Case:  

Child left behind in station as parents board vehicle to 
destination 
Child familiar with system and knows destinatio1'1 
of parents 

. 

Moderate crowd 
Trip duration and waiting time short 
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debris , etc. ) in the guideway is non-existing. If any AGT system 
were placed at grade in a metropolitan environment, foreign object 
control could become a major problem. This illustrates the need to 
assess each new system and its application, for unique circumstances 
that may infiuence specific problem areas . 

C. Scenario Discussion. �nd FutQ.r� Consider�tions 

The adequacy of the se s cenarios to cover all safety and con
venience service problems in future AGT systems is unknown at this 
time. Only time and experience will prove their worth. However, it 
is noteworthy at this time to look one step beyond these scenarios and 
address  an overview of detection and response method associated with 
their occurrences .  In AGT systems , it is the area of DETECTION 
that becomes the really unique and important aspect of pas senger ser
vice and safety. Although detection is an area of concern in the next 
chapter of this report, it is felt that some discuss ion be provided at 
this time to better understand the total picture. 

In non-AGT systems , the detection and rectification of many 
routine passenger service problems are by onboard operators and/or 
station attendants .  With the absence of these personnel in an AGT 
e nvironment, other means of detection and resolution are required. 
The problems themselves are typically not unique to AGT trans it 
systems nor are the situation variables all that different from 
conventional transit operations . Whether the problem occurs onboard 
a vehicle or in a station, at day or night, during adver se weather , 
or with the system crowded or empty, detection becomes the first 
order of imp ortance. Furthermore, the response to a problem, once 
detected, may not differ greatly from currently used practices ,  
except for some unique equipment and personnel variations .  For 
example , if a person is injured in an unmanned station or vehicle, 
once detected, the response will typically be the same as in a 
manned system - that is , dispatching medical as sistance.  Of course 
in a manned system, the station attendant would most likely be the 
detection source , whereas in an AGT system, other means would be 
required. Roving transit personnel, CCTV, special sensor s ,  and 
passengers serve as current modes of detection in present AGT 
systems . These,  of course,  are supplemented by read Uy accessible 
radio/telephone communication to central control. Functions currently 
being handled by vehicle or station personnel will have to be accom
modated with special equipment or transferred to central control and 
resolved via radio, telephone, p/ A, CCTV or by dispatching the 
required personnel. 
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In summary then, the new and unique challenge as sociated 
with passenger safety and convenience services in AGT systems 
is in the ar ea of detection. Typically many of  the same basic 
types of problems will occur , and many of the responses will be 
s imilar : however,  the method of detecting these problem areas in 
AGT environment will differ considerably from conventional 
transit operations . 
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CHAPTER 5. 
I..".) METHODS AND PROCEDURES SELECTION AND EVALUATION 
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A. IDtroduction 

This se ction discus ses the analyses that were performed in deriving 
recommended methods and procedures for accommodating pas s enger 
s afety and convenience s ervices problems . It describes the approach 

used for each analysis , samples of each analys is and a summary of re sults 
for each of the following: 

Detail problem analysis 

• Methods and procedures 'screening and selection analysis 

• Effe ctivenes s  evaluation of candidate methods and procedur es 

No attempt is made to show all of the details of each analYs ls . .  The 
approach used for conducting each analysis and a sample for each is pro 
vided. For convenience , the results are summarized in table form to 
allow an overview of the information related to 14 passenger safety and 
c onvenience services problems . 'The final results of all the analyses , e. g. , 
recommended methods and proc edures, are pr ovided i� Chapter 5 of the 
guidebook. 

B. Problem Analysis 

Prior to selecting and evaluating the effe ctivene s s  of various candidate 
methods for specific problem resolution, it was discovered that a mor e 
in-depth understanding of each problem was required. To achieve this 
additional insight, a "problem analysis worksheet" was gene rated and used 
to systematically .assess each problem area. Figur e 5 - 1  identifie s and 
define s the paramete rs that were used for this analy si s .  An example of 
one typical problem . analysis is provided in Table 5-1.  Table 5-2 provide s 

a summary of the re sults of the total problem analysis effort. In essence,  
paramete rs I through 5 on the worksheet dete rmined parameters 6 and 7 .  
"Detection and ae.-ponse Prioritie s ". The detection and response priorities 
e stablished he re , were late r instrumental in evaluating the effe ctivene s s  of 
candidate methods and procedures .  
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DEFINITION OF PARAMETERS USED TO ANALYZE PASSENGER SAFETY 

AND CONVENIENCE PROBLEMS 

1. Problem Type - ADy one of the 14 categories of problems. 

Z. ProbabUity of Occurrence - Denotes frequency or interval at which 
problem may occur (senlitive to Iystem lize) 

A. High - Probleml that typically occur several times a day 

B. Medium - Probleml that typically occur only a few times a week 
or month 

C. Low - Problems occurring more on a monthly balil or a few time s 
a year 

3.  Probable Occurrence Site - Denote8 area(l ) where a particular problem 
may oc�r: i. e . , 8tation, vehicle, guideway. 

4. Effect of Problem - (on pas8enger, Iystem or le rvice ) 

A. Safety hazard - Denote8 a situation which could relult in one of 
the following: 

· Cata8trophic - May caU8e death or equipment/sY8tem loss 

· Critical - May cause levere injury or major equipment/ system 
damage 

· Marginal - May caU8e minor injury or minor eqUipment/ system 
damage 

· Negligible - Will not relult in perlonnel injury or eqUipment/ 
system damage 

B. Service Delay - Denotes a lituation which could re sult in an inte r -
ruption in lervice for a . substantial numbe r o f  pa88enger8 

• Major - Interruptionl greater than 20 minutes 

· Minor - Inte rruptions lel l  than 20 minUte l 

C. Passenger Annoyance - Problem8 that typically delay or annoy 
only a few pal8engerl: i. e . , 108t or separated chUd, lost article8 , 
etc. 

. 

FI GURE 5 - 1 . PROBLEM ANALYSI S PARAMETER DEFINITIONS 
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5.  Problem Impact on Pa88enRe r Service - Denpte8 the degree to which 
paaeenger service may be affected. • 

A. All paeaengers 

B. Many paeaengers 

c. Few pa88enger8. 

6. Detection Priori� 

A. High - Rapid detection required to prevent 8afety hazard (injury 
or death) or potential catastrophic event 

B. Medium - Occurrence where injury is not an immediate threat 
but impact on passenge r 8ervice may be sub8taDtial 

c. Low · Situation where passenger 8afety is not threatened and only 
a few pauenger8 may be delayed or annoyed 

7. Response Priority - Denotes relative time importance for correcting 
a problem. Problems dictating a high detection priority will necessi· 
tate a fast respons e to minimize injur ies , delays or annoyance 
to pae aenger8 .  High, Medium and Low response categorie s correspond 
to s im ilar categorie8 for detection priority. 

FI GURE 5 - 1 .  PROBLEM ANALYSI S PARAMETER DEF I N I TIONS (CONT INUED) 
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TABLE 5 - 1 .  SA}WLE PROBLEM ANALYS IS OF POTENTI AL PASSENGER 
SAFETY AND CONVENI ENCE SERVICE OCCURRENCE 

PROBLEM-ANALYSIS WORKSHEET 

1. Problem Tme Lost or Separated ChUd 

z. Probability of Occurrence 

A. High Medium for most applications -
B. Medium Occurence should be only a few times 
C. Low a week or month. 

3. Probable Occurrence Site 

A. In Stations Probability le about equal for 
B. On Vehicle stations as on vehicles .  
C .  In Guideway 

4. Effect of Problem 

A .  Safety Hazard Negligible in most cases - Could be 

Catastrophic 
catastrophic or critical if child is 

Critical 
small and stations are open to the 

Marginal 
guideway. 

Negligible 

B. Service Delay None 

Major 
Minor 

C. Passenger Annoyance For those associated with the lost 
child party. 

5. Problem Impact on Pas s .  Service 

A. All passengers 
B. Many pas s engers � 
C. Few Pass engers, 
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TABLE 5 - 1 .  SAMPLE PROBLEM ANALYSIS  OF POTENTIAL PASSENGER 
SAFETY AND CONVENI ENCE SERVICE OCCURRENCE 
(CONT INUED) 

6 .  

7. 

8. 

Detection Priority 

A .  High 
B. Medium 
C .  Low 

Response Priority 

A .  High 
B. Medium 
C .  Low 

Mis c .  Comments 

� since pass enger safety is not threatened 
in most cas e s .  

Low in most cas es.  

Problem could be compounded by age of child. language barrier. crowd 
conditions , type of platform or station (open or closed), size of system; 
i. e. , number of stations, vehicles and miles of guideway, crime rate in 

area, etc. 
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TABLE S - 2 . 

I. Problem Type 

z. Probability or Occurrence 
(Sy.tem Siae SenalUnl 
A .  Hllh 
B. Mctd 
C. Low 

3.  Probabla Occurrance S i t  .. 
A. In Statio". 
B. On Vehicla 
C. In Culd�y 

4. E1lect or Problem A. Saraty Hazard 
- C .... trophlc 
- Critical 
- MarBlna1 
- Nallillible 

B. SeI'Ylce Delay 
- MaJor 
- Minor 

C. Pa ... nJl"" Annoyance 

( ( 
SUMMARY OF PROBLEM ANALYS I S  RESULTS FOR POTENTIAL PASSENGER SAPBfY ANn 
CONVENI ENCE SERVI CE OCCURRENCES 

111 and Loat and ��Iea 

6 GnI'Ba 
Pa ....... r Objec" 

Injurctd Confu.ed illiterate Lo.t Loat Inoper. Inoper. and in LarKe Ad"ene Fire or Raa .. uaDc 
Pauenller Pa •• enlle Pau Child Article. E " " Crap!>ici Equip. Statlons Culd_a, Crowdt Weathar Smoka 

B A B B A B or C B A B C C B or C C A 
(peoplal (.Ita 

B locatln 

(animal. 
•• ultln 

and debr ., 

A Io B  A Io B  A Io B  A Io B A Io B  A Io B A . B A A . B C A . B D A . B A . B  
III "ehld Ci. _Ja (.ntir. (B I. _.t 
b. dyn- eoacenl .y.tem, critlcall 
amle 
Braphiel 

A. B or C C C C C B lo C A Io B  C A lr B  B lo C A (daa to A lr B C (_.t 
C lmo.t IFor Increue. ea ••• ' 

cue.' doer threat 01 
A Ion 

probl ... I rau., May lead to 

rara C (lor B lo C IAI U Det  
occa.lo . , other. I (due to proYldctd • 

•• D.z:a1 .emc. 
.low dow I 

5. Problem lmpact on Pauenger C C C C C C B B or C  C B A A or B A. B or A. B or 
C C S.mce 

A. All Pauenller. B Ion 
B. Many Pa •• enllere rare 
C. F_ Pauenllere occa.lon. 

6. Detection Priority A C C C C C B A (ror c A 8 B A B 
A. Hllh door., 
B. Mctd 

C (ror C. Low 
othe ... ' 

7 .  Reaponae Priority A C C C C C B A Iror C A B B A B 
A. Hi,h door. I 
B. Mood 

C (ror 
C. Low 

otherel 

---
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This approach enabled identification of the critical areas ass ociated with 
each problem • .  Of the parameters listed, "Effect of the Problem" ,  is most 
significant. Those problems which were found to be a ,s afety hazard with 
the potential of being catastrophic or critical in nature, would, of course, 
dictate a need for the highest probability of rapid detection and respons e. 
Other parameter s  such as probability of occurrence, probable occurrence 
s ite and impact on pas senger s ervice, etc. , also infiuence the detection 
and response method but are normally les s  significant. Fortunately, those 
problem areas which are potentially the most hazardous, typically occur 
infr equently. This can probably be attributed to safety cons iderations that 
have been traditionally us ed during system design and operational procedures 
which have been established 

'through many ye ars of trans it expe rience . 

c. Methods and Procedure Selection and Analys is 

1. Categorization of Basic Methods and Procedures 

During earlier efforts ,  a comprehensive li st of current practices 
used for accommodating pass enger safety and convenience service 
problems in both conventional and AGT s ystems was compiled. A summary 
of these are provided in Appendix D. 

For analysis purpos es , these practices were divided into two 
categories :  

• Methods and procedures used to detect and report pl'oblems 

• Methods and procedures us ed to respond to problems 

a .  Basic Detection and Reporting .Methods 

Paf senger safety and convenience services problems in an 
AGT environment can be detected and r eported by any one or combination 
of the following basic methods :  

• CCTV 

• Special s ensors 

• Transit personnel 

Pas s engers. 

These basic detection methods differ little from thos e cur 
rently being us ed in conventional transit. However, there is a distinct 
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shift in emphasis for each method when applied to AG T systems . 
Transit personnel ( station attendants and vehicle operators )  and 
pas s engers are key detection sources in conventional transit. In 
AGT, the emphasis shifts to the use of CCTV and special sens ors 
which are monitored at central control. 

b. Basic Response Methods 

As with the detection methods,  there are also four basic 
response methods that can typically be us ed to res olve various pas sen
ger safety and convenience s ervice problem s .  They include: 

• Providing instructions directly to the affected pas sen
ger( s )  via telephone, radio or public addr es s (PA ). 

Dispatching pers onnel to problem s ite to correct 
the problem (security, maintenance, medical, super
vision, fire, etc . ). 

Exercising remote control features from central 
control that are directly related to pas s enger inter -
face equipment (free wheel or lock turnstiles,  . commands 
to open, close, or recycle station and yehicle boarding 
doors, unlock wheelchair gates ,  allow acces s to ele 
vators, etc. ). 

Alt�ring system operations which affect a large portion 
of be system or pas s engers (reroute vehicle s ,  alter 
vehicle speeds, remove power to guideway, initiate 
switch overrides,  bypas s stations , etc. ) .  

Although the above methods are rather general ,  they serve d as a ba sis by 
which var ious problems could be screened and categorized before further 
analysis . There ar e, of course, many variations that can occur within 
the framework of each method that alters its applicability to s pec ific pro
blems . These variations will be discus sed later. 

Z. Screening and Selecting Methods and Procedure s 

A preliminary screening analysis was performed to determine the 
general applicability of each of the above detection and response methods 
to each pas s enger safety and convenience s ervi ce problem area. Table 
5 -3 and 5 -4 provide a summary o f  the s creen ing analysiS re sults for 

V detection and respons e methods .  No attempt was made at this stage of 
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TABLE 5 - 3 . SCREENI NG SUMMARY OF BAS I C  DETECTION AND REPORTING METHODS POR APPLI CATION 
TO PASSENGER SAFETY AND CONVENI ENCE SERVI CE PROBLEMS 

POSSIBLE DETECTION AND REPORTING METHODS (BASICI 

Special SenllOrB with 
CCTV with monltou It. larma /lndlcatlone Aerr Peraonnel 

Problem Type at Central Control ) at Central Control (In the aYlteml 

I. W or Injured pauenger Probable method but Not applicable IN. A. I Applicable throughout the 
limited to etatlonl lIyatem but on an Inter-

mlltlnl ba.la 

Z. Loal and confuaed pal.enger N.A. 
3. Imlerate pa •• eeger N. A. 

4. Loat or atrayed children N. A. 
5. Loat artlcl.,. N . A. 

t.. Elderly-and Handicapped (EIaH) Probable method lor EIaH 
related eQuiDment 

1. Inoperative IDlonnation aystema Probable application 101' 
IGral!b1j:a' _cuor. 

8. lDoperative equipment (lun1otilu, . T'fPlcaI application lor 
fare equipment, dool'l, etc. ) lI ensorli 

9. SoUed vehicle. and atatlona N. A. 

10. Foreign obJecta In a,.tem (Culd.,..." Poulble method but Pouible method - vehicle 
limited to guide_y Impact aenaOrB or equivalent 
adjacent to boardlll8 
are ••• 

n. Accommodation of large croWe Probable method Poulble Method - vehicle 
ovel'l_d " eMOl'a 

12. Provialonl lor adverae weather Poulble method If Probable Method - weather 
outalde viaual accees eeuor. 
ia poulble. 

13. Flre/amoke detection Poulble method In Typical application lor a enaon 
atationa - aid to 
verif, aeverlty 

14. Pasa. reaaaurance during dela,s and Poaalble method for Posllible method - Auorted 
_ergenelea atatlone a ,.tem seneorll at central 

control. 

(II Auuming CCTV lnetaUatione In etatlon. onl,. Who state-of-the-art .Uows vehicle CCTV. "station Umlted" function will dillappear. 

(Z I  A a  aumlll8 vehicle radio o r  telephone communlcatlona are readily .v.llable. 

Affected Pa .. engerle , 
o r  (ZI 

Aa.letlng Pauengerl') 

Probable method on vehicle. and 
In Itatlon •• 

Poulble Method 

.. ' 
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TABLE 5 - 4 . SCREENING SUMMARY OF BAS I C  RESPONSE METHODS FOR APP LI CAT I ON TO PASSENGER 
SAFETY AND CONVENI ENCE SERVI CE PROBLEMS 

POSSIBLE RESPONSE METHODS IBASIC) 

Exerclee Remote 
Dlapatch Appropriate Provide lutructiou Control CapabUltlea 
ACT Peraonnel or to PaneDllen Via lor Pan_gel' Related Alter Syetem 

Problem Type Others Comm Jnlcalion Meana Equipment Operatlona 

I. III or Injured panengera Probable Method • Posolble but unlikely method Po .. lble but unlikely method Po .. lble Method - may require 
Dlapatch Medical reroutlD' .ehlclea 

2. Lost and conlused passengera Poesible Method • Dis. Probable Method - Instruct via Not Applicable 
patch nearest ACT peraonnel radio, telephone or PA 

3. illiterate passenllers Poeslble Method • Die. Probable Method . Instruct via 
patch neareat ACT peraonnel radio, telephone or PA 

4 • Lost or streyed children Probable Method • Alert ACT Ponlble Method - Make all train 
personnel In the system and vehicle PA announcemente 

5. Lost artlclea Probable Method - Alert ACT Probable Method - ReIer paee. to 
peroOllnel In the ayatem loat and found department 

6. Elderly " Handicapped IEIrHI Probable Method - dispatch Poulble Method • provide In.tnac. Probable Method • aUo. 
neareot AGT personnel Uonll special accees 

7. lnoperalive mformation oystema Probable . Dllpatch malnt. Probable Method - provide IllIorma- Poaalble but tuillkely Poulble but tml1ke1y 
IOraphlel ) and illlo. perSODJl el lion via PA 

8. lnoperali .. equipment lturn. Probable Method . dlapatch POlalble Method • lnatruct paaa_gera Po .. lbl. Method . freewheel Poaalble for door malfaDctlon • •  lay. 
alilea, lare equip. , doora, etcl maintenance on alternate aolutio .. a t1ll'llelilea, cycle doora, etc. pa .. atetiOll 

9. Soiled .. e"lclea and stetlons Probable Method · dlapatch Not Applicable Not Applicable Poaalble M.thod • ramo .. .. hlcle 
maintenance from aenlc. or clo •• atatlon 

O. Forelgft olljecta In oystem Probable Method • dlopatch Pooelble Method . Reauurance Not Applicable Poaalble Method - remo .. ,old ... y 
IGuldeway) maintenance, security, aad announeementa to pallsengera power, reroute _hlel.e, .tc. 

medical aa needl!d. 

n. Accommodalion of large cro .... s Possible Method - maD ata. Poulble Method - IllIol'm pa ... Poaalble Nct!uJd - laltlate Probable MetbocI -add or reroute 
of delayo II provide Inetrudlona door commaoda vehlclea 

�. Provisions lor adverse weather Poulble Method - dlapatch Possible Method - IllIol'm pa ... Poaalble Method - Ire_heel Po .. lble Method 
maintenance of delays II provide Inatructlona turnatlles, unlock apeclal gatea 

13. Flre/Smoloe Inteetlon Probable Method - dispatch Probahle Method - Inatrud pa ... Poaalble Method - Initiate Poaelble Method - reroute ... blcle., 
nre personnel on emergency egl'eos door command remove guideway power, etc. 

14. p. ••. rea.surance during Poeelble Method - diapatch Probable Method - provide PA Po .. lble Method - IDlIiate Po .. lble Method 
delayo/emerReneies security or malnt ...... ee announcementa door command. - -
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the analysis to rank the effectiveness of the various methods .  The tables 
illustrate whether or not each method may aid in the detection and response 
proces s .  For example, when attempting to detect the need for aid to the 
ill or injured, CCTV, AGT personnel and pas s engers may all aid in s ome 
fashion. Special s ensors would not be a'ppUcable in this cas e. 

Since all methods are not applicable to all problems , the number 
of methods that had to be asses sed in greater detail was reduced. Each 
of the remaining basic methods that appeared to be appUcable to specific 
problem areas was then investigated in detail. Bas ed upon

" 
past and current 

transit practices, realistic variations of each basic method we�e compiled 
for each problem. Table 5 -5 presents an example of the s pe cific methods 
that resulted from using this approach for one problem area, detecting 
inoperative graphics. Table 5 - 6  prese nts a. S imilar exainple of potential 
response methods to the same problem. The results of this process pro
vided a list of candidate methods for each problem, which would be eval
uated for effectivenes s towards resolving that problem. 

TABLE 5 - 5 . EXAMPLE OF CANDIDATE METHODS FOR 
DETECTION OF INOPERATIVE STATION GRAPHICS 

BASIC METHOD SPECIFIC METHOD 

CCTV · Systematic viewing of station graphics 
by direct viewing on CCTV 

SENSORS • Use sensors to detect malfunctions or 
incorrect graphics with appropriate 
readouts at Central Control 

AGT PERSONNEL • Rely upon systematic spot checks of 
. graphics by roving AGT pers onnel 

PASSENGERS • Rely upon pas s engers to report mal-
functioning graphics 

CCTV /SENSOR • If graphics are not directly visible via 
COMBINA TION CeTV, us e graphics malfunction s ensors 

with appropriate indicators. that are 
within the CCTV field of view. 
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TABLE 5 -6 .  EXAMPLE OF CANDIDATE METHODS FOR 
RESPONSE TO INOPERATIVE STATION GRAPHICS 

BASIC METHOD SPECIFIC METHOD 

DISPATCH AGT • Man stations as required until graphic s  
PERSONNEL can be restored. 

COMMUNICATIONS • Make PA announcements giving de s -
tinations of arriving vehicles until 
graphics are repaired or station is 
manned. 

REMOTE CONTROL • Not applicable 

ALTER SYSI�M · Not likely 
OPERATIONS 

OTHERS • Allow pas s engers to us e other destina -
tion information that may be available 
on arriving vehicles (either signage on 
exterior of vehicle or onboard graphics 
within the vehicle. 

D. Effectiveness Evaluation of Candidate Methods and Proc edures 

To determine which candidate detection and response methods would 
b e  most effective for accommodating each pas s enger safety and convenience 
s ervices problem, two s ets of effectivenes s  criteria were generated, one 
s et for evaluating , detection methods and another for respons e methods . 
Table 5 - 7 p rovide s an example of the e ffe ctivene s s  evaluation format used 
to assess pos sible detection methods for inoperative graphics . Table 5 -8 
represents a similar example of the respons e evaluation for the same 
problem. This process provided a means by whi ch each method could be 
compared to other methods and desirable and undesirable features of each 
could be readily identified. 

Of the detection effectivene s s  parameters listed in Table!J 5 � 7, the 
first four (Detection Probability, Detection Time, R e porting �robablUty and 

Reporting Time ) are initially of most concern. Bas ed upon the "Detection Pr l 
or ities" determined earlier in the Problem Analysis (Table 5 -2) , each me thod 
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TABLE 5 - 7 . DETECTION AND REPORT ING METHODS EFFECTIVENESS ANALYSI S  WORKSHEET 

EFFECTIVENESS 
PARAMETERS 

I. DETECTION PROBABILITY 
lHish. "edl--., Low) 

Z. DETECTION TIME 
IFalt, Moderate. Slow, 

3. REPORTING PROBABILITY 
flflsh. Medl-. Low, 

". REPORTING TJME 
(FaIt, Moderate, Slow' 

S. EQUIPMENT COST. 

· laltlal 
· Recumas 

IHlSh, Medium, Low) 

6. A�T. PEItSONNEL REQUIRED 
1>6, l-S, I-Z, None' 

7. IMPACT OF DETECTION 
METHOD ON. 

· Panenllers 

AOT Perlo .. "el 

(Higb, Medium, Low, NONE) 

Ik:XAMPLE OF INOPERATIVE ClRAPHtCS) 

Problem Type. llIOJ)!!!ll ... OrapMe. 
Probe of Occurrence. � Probe Occur. Site. StalV.b 
Effect of Problem. Senice DCllay/Pa . .  e.eI' AD...,yanc. 
Problem Impact. Maay Pauens.n 
Detection Priority. Med. Re.pon.e Priority. Med, 

PCSSIBLE DETECTION1REPORTlNO METHODS (BASIC' 

CCTV 

Potentlall, !!!Q!!. III ltationl but 
a funetlon of moaltorln& perloaael 
a_rea .... aadl _rldoad. Low 
oaboard "ehlclel. 

Potential FAST but a fuedlon 
of moaltoriiii'Perloaael. 

.!!!Q!!.lf detected. 

E!!!. 

.!!!Q!!. 
� 

I-Z IMonitorlag per.onnel at 

central control) 

� on pauenser. 

HIOH - Requlr ... ceMral 
control pereonnet to conatantly 
monitor CCTV. 

SENSORS WITH INDICATIONS 
AT CENTRAL CONTROL 

HlOH III ltati_ aadl oaboard ;;bide 

E!!!. 

!!Q!!. 

!':!:!:r 

MODERATE 

� 

I-Z (MonitoriaS perlonnel at 

ceatral control) 

� on pallengerl 

LOW - Ce .. tral control .. UI ;;C;lvc> Indication a"tomaticaU, 

AOT PERSONNEL AFFECTED/ASSISTING PASSENOER 

T�uU, � .lac. AOT Potaatlall, 111GB U ,.. ..... n are 
penoue! c:aaaot p� pnleat. � U DOt pr •• eat. 
iutaJdaaeolUl eoye ... ,. ef 
total .,.tem. 

TrplcaU, SLOW. PoteatlaU, H!Q!f U pa •• aqu. an pre.aatl � otharwl.a. 

!!!!!!!,If detected. LOW 

.!!!!l: to MODERATE MODERATE tb !!!2!! 

� � 

� � 

SeDllti"e to .laa of 1.2 CCaatral Coatrol peraoaul to 
.,.tem ma, _.., 
from I to 6. 

r.cel ... a nporte,. 

� 0," pauenser • •  LO W  • Reqaire. phoaa caU b, pu, 

MED. - Requirel l'OYlaS LOW - Requi .... recel"lIIs phona call 
;;;;o .. nel to detect and at central control. 
report and ce$aI control 
to recel"e report. 
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TABLE 5 - 7 .  DETECTION AND REPORTING METHODS EFFECTIVENESS ANALYSt S  WORXSHEBT (CONtlNUBU) 

EFFECTIVENESS 
PARAMETERS 

8. SAFETY .ASPECTS OF 
DETECTION METHODS 

(Good. Acceptable. Un •• t. ) 

9. PASSENGER ACCEPTANCE 

(Good. Acceptable. Un •• t. ) 

10. DEPENDABlLlTY 

(Hllh. Medium. Lo.) 

� VEllSAnuTY 

(Hilh. Medium. Lo_1 

(EXAMPLES FOR INOPERA TIVE ORAPHICS) 

POSSIBLE DETECTION/REPORTtNO METHODS (BASIC) 

SENSORS WITH INDICATIONS 
CCTV AT CENTRAL CONTROL ACT PERSONNEL 

� � � 

ACCEPT. - Doc. DOt require 2S!2!! - F.... .utomatic aad ACCEPT. - Doc. DOt 
paaaenaer hlYol ... meDt but doe. DDt require pe •• easer require pe •• us.r 
ma, be .1_. lavol"emeal. lavolvemeftt but ma, 

be .�. 
MEDIUM - IUDclioa of monltorlal !!E!!. �lf pre.eDt. 
per.onnel ••• r.oe •• • nd _rkload !2:! If not. 

HlOH - CCTV .el"l'eS II1IIDeroaa � - SeMora 00 Ir.phlc. � - AOT peraonneI ;;;;;dian •• .ene ODe I_UOD oal,. .e.."e a moltltude 01 
other l_cUoo. -----------

AFFECTED/ASSISTINO PASSENOER 

222e 

� - Iteqall'e • •  cti_ b, 
pe •• e..,.r. 

LOW - P ........ " ma, DOt b. pre.eatl 
�.Ir. to report prebl.m. I 

MEDJUM - Pa •• enser CaD detect and I 
report other pnblcma but ma, not 
de.lre to. 
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TABLE 5 - 8 . RESPONSE METHODS EFFECTIVENESS ANALYS I S  WORKSHEET 

Problem T.,pe: IDD�raUve Ore!!!!ce 
Prob. of Occurr.nc •• M.d. Prob. Occur. Sit.: St./Veh. 
EIl.tt of Problenu Servlc. D.lazlP .... !!I.r Annolenc. 
Problem Impact: Man!: E •••• lller. 
DetecUoD Priority. MH. R"POD •• PrIority: Med: 

(EXAMPLE FOR INOPERATIVE ORAPlnCS) 

POSSIBLE RESPONSE METHODS (BASIC) 

EFFECTIVENESS Diopatch Per.onn.l In.truct P .... ns.re VI., Es.rcl •• R.mote CODtrol Fe.tur •• Alto .. S,.tom OTHERS 
PARAMETERS Mellll. Medical • Sur. Radio T.lepho ... OperaUoM (Prcwldo Altomat. O .. aplll .. ). . . . . (Pa ••• 1II01' EqulpmeDt) 

· Security • FI ... . Othe .. • PA • Boardllll Doo ... • Special Acce •• 
T_Ul •• • Othe ... 

. RESPONSE TIME � to� . T.k •• �_ - PA .lIDOune.motlt. NOT APPLICABLE NOT � CHII'" Medium. Low) time to man .lalloM equlr. mlalmal time. APPLICABLE 
Z. SPECIAL EQUIPMENT COST 

· Ialtlal � � - PA I • •  taadaJ"J • !!!2!! 10 .. Yehlclo In,hlc •• 
. 

equlpmonl In AGT. • � lor _hid • •  IIMI •• 
· Recarrtaa � � � .. ,ocUrllll coot 
(lfil'" Modlum. Low) 

,. AGT PERSONNEL REQUIRE � per aU.ct.d .latlon 4
.
Totel � to proftd. b.ek-up .... nc. 

• 1 to wUuct pa ••• III.r I to malte .laUon PA 1 to .. epai" paphl .. 
1>6. '-5, 1-2, NONE) • 1 to .. epalr B".phlc. ._uncem.ate 

I to repair Br.phlco 
t. IMPACT OF RESPONSE 

METHOD ON. 
· Poe ... er !:2!! for ,.. •• nl.r. � fo .. pa".III.'" � OD ,.. ....... - .. equir •• 

a •• of alteraalo .0000000 of 
lafo ..... tlo .. 

• AGT P .... oaael Poteatlall., !!!2!!.1o .. dl.- PoteDtl�I" HIGH for dnt ... 1 � fo .. AGT Por._.L 
(Hilla, Medium. Low, None) patch p.reonn,,1 \I .w ... at cont .. ol per.onn.1 In I.rs. 

.lallon . .... affected. ..,.tcm. with multlpl. roat ... 

5. PASSENGER ACCEPTANCE � - pe ... onel a .. l.teac. ACCEPT. ACCEPT to !!!!!!!.. - Roqulro. 
(Good� �ccopt. , Unoato ) I. uouaU., _11 recelved by utra effort by pa •• o ....... Me., 

,.. ........ c .. ute cooafualoa. 

6. SAFETY ASPECTS OF � � � RESPONSE METHOD 
(Good, Accept. . Un •• t. I 

7. DEPENDABIl.1TY !!!ill. !!!Q!!. LOW _ Pa ••• III.r ma., not b. 
nne ofattemate .oure. of fRl.-, Medlum, Lowl . lalo ..... tloa. 

8. VERSA TII.ITY !!!Q!!. • dl.patched per.o ...... 1 �; PA •• rY •• other �. _ Backup .II-Ie he. 
(Hilla, Medium. Lowl a ... capable of performiq UDC on. but not .. ver- m ed appHcaUon •• 

oth ... . ernc ••• .aUle •• A�T __ p ... 80nnel. 
0Alt.mat • •  llnel. or Iraphlc. on or In vehicle. ma, provide de.Unatlon lafol'1N&loD u"UI .laUon Ir.phlc. are conected. 
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was as s e s s ed to determine which one would best meet the detection 
priority requirement. Those problems identified as being potentially 
hazardous to pas s enger safety or having a substantial impact on s e rvice 
would require the most reliable and fastest detection. For example, 
the detection of fire or smoke was determined to have a "high" detection 
priority. When as sessing the pos sible fire detection methods (CCTV, 
s ensors,  AGT personnel and pas s engers ), properly located s ensors 
would offer the highest probability 0 f detection and reporting and the 
fastest detection and reporting times .  Therefore, s ensors would become 
the primary recommended methods for fire and smoke detection in high 
risk areas s uch as equipment bays.  CCTV would s erve as a supplementary 
method in station areas and transit personnel and passengers would help 
to fill the remaining detection voids. 

The remaining effect ivenes s criter ia such as, equipment cost, personnel 
requirement� etc. , were als o considered. In s ome cas es,  prohibitive 
high equipment cost or personnel requirements would rule out certain 
Dlethods that might be effective otherwise. For example , providing CCTV 
cameras on the front of each vehicle to detect foreign objects in the 
guideway is feasible but is not a cost-effective solution. However, in most 
cas e s ,  these other parameters were more typically used to select one 
method over an otherwise equally effectivity method. 

Through this process of comparing the results of the "problem analysis " 
with the "effectiveness evaluation criteria", various methods were elimina 
ted and recommended methods and procedures for detecting and resolving 
pas s enger safety and convenience services problems were defined. The 
recommended methods and procedures were then applied to problem 
s cenarios to ensure effectivenes s  in accommodating typical and worst 
cas e situations . If accommodation was not pos sible, the recommended 
methods and procedures were reas ses s ed and modified until an accept-
able level of effectivenes s  was obtainable. 

E. Summary of Results 

Tables 5 -9 and 5 - 10 provide a summary of the re sults for the analys i s  
and evaluation effort. They pr ovide , in table fOl'm, the recommended detection 
and response methods for each pas senger safety and convenience s ervices 
problem area defined. Presented are primary and s econdary methods for 
accommodating each of the problem categories . Specific details related 
to each of these recommended methods are provided in Chapte r 5 o f  the 
Guidebook. 
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TABLE 5 - 9 .  SUMMARY OF RECOMMENDED DETECTION AND REPORTING METHODS FOR PASSENGER SAFETY 
AND CONVENI ENCE SERVI CE PROBLEMS 

PROBLEM TYPE 

I. III or Injured p.s.enger 

1. Loet .nd confused p .... nser 

3. IWterate pus_ser 

CCTV witb M"niton 
.t Centr.1 COfltrol 

Second.ry (Sla, 

Second ... y ISla, 

._.- -
Primary ISla, 

4. Lost/.'.!: • .," c�!.�!n . _ _ _ ____ ____ ._ 
_�

e�M.a!y
_

ISta' -. 
S. Lost article. Second • ..., ISta, . __ . _ -

6. Elderly and H.ndlcapped IE.H) Primary (Sta) 

7. Inoper.tive Information systems Alternate primary -
(Iraphlcs' U se ... ore .!'. 'lOt 

provided 

!I. lnoper.tlve equlpment 

. Boardlns ano:! Emersency 000 .... --

. Tlcketlnl equipment turnatiles • •  tc. Primarily alternate -
If s.neor. are not 
provided 

9. Soiled yehlcles and etatlo"s Secondary (Sla' 

10. Forelsn objecta in Suldewa., S.cond.ry In .tation 
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TABLE 5 - 1 0 . SUMMARY OF RECOMMENDED RESPONSE )mTHODS 
SERVI CE PROBLEMS 

FOR PASSENGER SAFETY AND CONVENI ENCE 

I. 

Z,  

l .  

4. 

Prol.lem T .  pe 

nl or injured passengers 

Lollt and conlused passenaers - -_.- - -
nllterate pa .. enllen 

- --- -.. - -
_ . _---

Loet/strayed chlldren 

I Dispatch ACT 

� Personnel or i Others 
i 

Primary • Dispatch medlcall 
ambulance as required 

Secondary . Dillpatch person. 
2'.el only I! pr.I!"Il!Y �all-,, _ _ _  

Secondary . Dispatch pereon. 

_�!! �nly If primary fans 

Alert AC.T perllonnel ln 
system to search/recover 
loat child -- ----.------S. Lost Articles Alert "GT peno .... el to 
search as tlme allo.s 

ft. Elderly '" "andlcapped IE"'"' Secondary - Dlapatch ACT 
personnel only if primal', 

-- -- method. fall 

7. Inoperative Information aystems Primary - dlapatch AGT per-
'graphics '  sonnel for correctlve action 

and to provide route Inlo. 

8. Inoperative Equipment: 

• Boarding &r ErneI'. Doors ; Dlapatch malnt. for unached. 
door npenlngl & as required 
lor boarding door mall. 

. Ticketing Equip • •  turnltllea. Secondary - Dillpatch malnt_ 
etc. i f  f;rlll\A'l ,�Il. <>J: corrective 

ac ,on ,. e u re . 
9. Soiled vehlclell and "tations Primary - Dlapatch maint. 

10. ForelBl' objet'ts In system ; Primal'" - Dispatch malnt. 
(gufdewayl I 

I 

I - .  
n. Accommodation o' Inrlle c rowds S.,condary - Man .. lations as 

r"'1ulred 

,EMS 

BASIC R ESPONSE METHODS 

Provide Instructions 
to Passengers Via 
P .... Telephone or 
Radio 

Secondary . provine reasSl!ftnce 
untll assistance hall arrived. 

Primary • Inlltruct via telephone. r!��!!.' or P ... 

Primary - Instruct via telephone. 
radio. or P ... 

Primary - an sta &r veh. PI. 
announcements requesting loet 
child to repo rt location 

Primary - reler pal sengera to 
lost and 10Ulld deDartment 

Primary - Attempt to resolve 
problem via teleDhone. radio or PI. 

Primary - provide route l .. formatlon 
via PI. until lltation can be maftfted 

Secondary - Instruct pae •• as 
required. 

Primary - lnatruct pas s . on 
lolatlon • • 

Not Applicable 

Secondary - prnvide pass.,n!lerl 
reaseurance 

Secondary - Inform pa e a eng.,rs of 
delays 

Exercise Remote 
Control Capabilities 
lor Passenser Related 
Equipment 

Not "'ppllcable 

Nat Applicable 

Not "'ppUcable 

Not Applicable 

Not Applicable 

.- --

Primary - attempt to r .. olve 
by remote control leature. 
unique to E&" 

Not Applicable 

Primary - Actuate door 
command. for boarding 
door. 

Primary - utilise remote 
control II applicable 

Not Applicable 

Not ",ppllcabl., 

S.,condary - open fir., 
sp.,cial exlte to enhance 
ellress - modlf, station 
d,.,.,U tim .... 

erndlcates door ma HunctioD5 and unach"duled door opefting e. 

... lter SY'lema 
OperatloDl 

May bold or reroate aflected .,ehld. 
paas. lor better acce •• 

Not "'ppllcable 

1---- --
Not "'ppUeabl. 

Not Applicable 

Not Applicable 

Not AppUcable 

Not AppUcable 

Unscheduled door opentnS may 
require re_vlns C/W power 

Not Applicable. 
May require removing vehh:le from 
a ervice. 
Primary - Remeve sold-a,. power 
reroute on atop yehlcle. aa requi red. 

Primary - Add vehlclee. run 
egres .. routes. etc. 
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TABLE 5 - 10 . SUMMARY OF RECOMMENDED RESPONSE METHODS FOR PASSENGER SAFETY AND CONVENI ENCE 

SERVICE PROBLEMS (CONT INUED) 

TABLE 5 -10. SUMMARY OF R ECOMMENDED RESPONSE METHODS FOR 
PASSENGER SA FETY AND CONVENIENCE SERVICE PROBLEMS (CONTINUED) 

BASIC RESPONSE METHODS 

DI.patch AGT Peraonnel Provide In"tructlons to Exercise Remote 
or Others Paeeenilers Via PA. Control Capabliltle. for 

Telephone or Radio Paeeenger Related Alter Syelema 
Problem Type EqulpmC'lt OpenlloDB 

11. Provisions (01' advene Dispatch Maintenance Inform paasengers of delays due to Inltlate epeclal heaters or Reduce vehicle .pea4., Inltlate Bulde-
weather s now removal, etc. adverse weather. delcinB equipment If way de-IclnB If appHcable. 

applicable 

11. Fire/Smoke Detection Primary - Dispatch Fire Primary - In.truct Passenllera Open Ore on .peclal e"bta If Raroute .ahlclea, remove guideway 
Department via PA available power, etc. , a. required. 

14. Pas •• Reassurance During For emergencies - Dls5:tch Primary - Station and vehicle PA For emerlancle. - door and Reroute .ehlcle., rerm.ve IUldeway 
Delays /Emerllencles r:reonnel ASAP. For e - announcement. ror delay. and turnstile command may be power, etc. , a .  required. 

y. - dispatch personnel 
only a. req!!ired_._ 

emergencies. required. 
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APPENDIX A 

G LOSSARY 

Automated Guideway Trans it (AGT) 

The current dominant means of public trans portatio n are the transit 
bus and rapid rail syste ms .  The development of compute r and auto 
mation technology, particularly in the last decade , has led to the 
formulation of new public trans portation concepts which use vehicle s 
capable of automatic ope ration on se parate roadways or guideways . 
Such systems are generally called Automated Guideway Trans it (AGT).  

Group Rapid Transit (GRT) 

Group Rapid Transit Sys tems (GRT) utilize automate d vehicles on more 
extens ive networks than SLT syste ms .  They tend to have shorte r  
headways than SLT sys te ms , use switching and may or may not employ 
off-line stations . Vehicle s  with a capacity of  10 to 70 pas senge rs , 
ope rating s ingly or in trains with headways of 3 to 90 seconds , 
characte rize such systems . State -of-the -Art GRT Sys tems (e . g .  , 
AIRTRA�S and Morgantown) ope rate at headways 15 seconds or greate r .  

Personal Rapid Transit CPR T) 

Pe rsonal Rapid Transit Systems (PRT) are us ually system concepts 
cha racte rized by s mall vehicle s  ( 2 - 9  pas sengers)  carrying parties 
travelling togethe r by choice . Such systems gene rally featu re off
line stations and an extens ive guideway network. Most proposed 
systems call for vehicle s  to be ope rate d at headways of three seconds 
or le s s .  

Shuttle -Loop T rans it (SLT) 

Shuttle -Loop Trans it  Sys tems (SLT) are the S imple s t  type of Automated 
Guideway Transit Systems and are characte rized by vehicle s  moving 
along short linear se gme nts o r  loops with few o r  no switche s .  The 
vehicles  may ope rate s ingly or traine d .  Bypasses  may be pe rmitted 
in the shuttle to pe rmit inte rmediate s tations . 
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APPENDIX B 
ABBREVlA TIONSI ACRON YMS 

'v A FC Automati: Fare Collection 

AGT Automated Guideway Trans it 

AGTT Automated Guideway Transit Technology 

ATC Automatic' Train Contr ol 

BAR T San Francisco Bay Area Rapid Trans it 

C C TV Clos ed C ircuit Televis ion 

E &H Elderly and Handica.pped 

GRT Group Rapid Trans it 

MPM Morgantown People Mover 

PA Public Addr ess  

PASS .. Pass enger 

PATCO Port Author ity Transit Cor poration, N J .  

PRT Pers onal R apid Transit 

PS & CS Pas s enger Safety and Convenience Services 

SEA TAC Seattle- Tacoma Airport Satellite Trans it System 

SLT Shuttle - Loop Trans it 

SS & PS System Safety and Pas s enger Security 

STA Station 

TSC Transportation Sys tems Center 

UMTA Urban Mas s  Transportation Administration 

WMATA Washington Metropol itan Area rrans it Author ity 

v 
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APPENDIX D 

SU MMARY OF CURRENT PRACTICES 

The following is an overview of response methods and 
procedures cur rently being used by the transit industry to resolve 
typically occuring pas s enger safety and convenience s ervice problem 
area s .  * In s ome cas e s ,  additional information has been included 
to provide more insight into some problem areas . 

• Lost/Confused Passenger s  

In conventional transit, station and vehicle attendants 
take an active role in resolving problems associated with lost/confused 
pas s enger s /children. In AGT s ystems , corrective instructions are 
typically g iven by c entral control via any combination of communication 
means and the problem can frequently be resolved without dispatch ing 
trans it personnel. For example, a lost child may be r eunited with its 
parents by vehicle and station P / A announcements which direct the 
child to the nearest secur ity offic er s ,  airline ticketing agent, gift 
shop, etc. , and have that person call c entral control.  The parents 
ar e then directed to that location. In some s ituations ,  it has been 
necessar y  to dis patch secur ity or alert other per sonnel to a s s ist 
in the s earch. 

Lost Articles 

Lost articles left onboard non-AGT vehicles are 
frequently found by vehicle attendants or operator s  at the end of 
the l ine when changing attendant or driver compartments . In 
other case d,  pas s enger s  may find articles and turn them over to 
trans it per sonnel. Other roving transit per sonnel may also dis cover 
and turn in these items .  At BART ,  the station attendants take an 
active role in recover ing lost articles by coordinating with other 
attendants , C entral Control and vehicle operators .  TTC has strict 
bi-Iaws which include heavy fines and/or imprisonment for 
pas s engers who remove lost articles from their s ystem. In AGT 
s ystems , Central Control will typically refer pas sengers who have 
lost articles to the transit' s Lost and Found Department. Per iod
ically, los t  articles will be discovered at night when vehicles or 
stations are being cleaned. Experiences at many of the transit 
s ites indicate that the return rate on lost article s is usually ver y  
low unle s s  a concerted effort i s  made immediately. 

*An extens ive s et of methods and procedures ,  used by each applicable 
s ite vis ited, for handling pas senger s e rvices has been documented. 
Although not presented here, these will be used when as sessing defined 

V scenarios and providing recommended solutions . 
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• Fir st Aid/Medical 

Cur rent practices for providing first aid/medical needs 
ar e var ied and diverse throughout the trans it industry. BART for 
example has station attendants who are trained in first aid and each 
attendant' s booth is equipped with a fir st aid kit. AIR TRANS relies 
upon medical service that is provided at the Dallas / Fort Worth 
Airport. Trained paramedic s and emergency medical vans are a part 
of the evacuation and r escue team at Sea Tac. Maintenance vehicles 
are equipped with first aid kits at other s ites .  At one site , a vehicle 
containing a s ick or injured pas s enger may be r erouted for quicker 
acces s  to medical provisions . Other s ystems may evacuate a 
vehicle at the nearest station except for the ill or injured pas senger,  
move the vehicle to  a siding and provide medical attention in the 
vehicle. More s erious medical r equirements are typically accom
modated by agreements between each trans it property and local 
ambulance services and hospitals . 

• Elderly/Handicapped (E&H) 

Provisions for,  and s pec ial a s s istance to the Elderly and 
Handicapped (E&H) in current transit s ystems ,  cover nearly the entir e 
s pectrum of pos sibilities .  The se range from s ystems that are totally 
unusable by the E &H to systems that are ess entially bar rier free and 
also provide per sonnel as s istance when r equir ed. At TTC , above 
ground transportation in special vans or buses  is provided for the 
E &H. At the Dallas / Fort Worth Airport, the airlines prefer to 
have unaccompanied E & H  pas s enger s  call in advanc e and special 
transportation or as s istance will be provided when r iding AIRTRANS. 
BART and WMATA both have essentially barrier free s ystems and 
s tation attendants are available to a s s ist when requir ed. Fare 
collection pre sents a rather unique problem for the E &H. At Sea 
Tac , no turnstiles are used, thus the problem is eliminated. 
Another system requires special gates to be opened for wheelchair 
acces s .  Still another s ystem allows wheelcha i r users to bypas s the 
turnstiles by us ing the elevator,  but this requir es the ass istance of 
the station attendants for fare collection. The BAR T system even 
offers a special indoctrination program for the E &H on how to use 
their system. 

Equipment Failures 

For system related problems such as equipment failures 
(ticketing equipment, turnstile s ,  graphics ,  etc . ) ,  obviously some 

-65-



v 

type ot transit personnel are dispatched for corrective action 
and/ or for providing the r equired bac�p s ervice. In s ome 
systems , station attendants monitor the as sociated station equipment 
and in s everal cases can correct minor equipment problems . These 
may include r estarting stopped escalators or treeing jammed change 
machines ,  ticketing equipment, turnstiles or reloading ticket 
is suing equipment. For more serious problems , trained technicians 
or maintenance per sonnel are obviously required. In most s ituations ,  
service is not affected because other duplicate equipment i s  typically 
available to provide th e same function. Occurences of multiple 
failures dur ing peak operational times have in some cas es r equired 
manning or providing extra manning in affected stations. Inoperative 
graphics ,  which normally provide de stination information in systems 
with multiple routes ,  have r eq uired either manning the stations or 
making destination announcements via station PIA until graphics have 
been r estored. 

• Nuisance Problems 

Nuisance problems such as s oiled cars or stations or 
acts of vandalism are usually detected and reported by vehicle or 
station per sonnel, roving trans it per sonnel or pas s engers.  Typically, 
manned vehicles are inspected by the onboard operator at the end 
of the line. Once reported, cen tral c ontrol will dispatch mainte
nanc e or janitor ial per sonnel and in most s ituations the condition is 
corrected online . For more s erious problems, it has been neces sar y  
to remove the vehicle from service.  Cleaning vehicles nightly is  a 
common practice in trans it operations.  Some larger subway s ystems 
also have a full time janitorial per son in each of its major stations 
who constantly monitors and corrects this type of problem. 

• Foreign Objects 

The detection, removal or control of foreign objects in 
trans it s ystems has been an area of some conc ern. Objects such as stray 
animals ,  rocks , bottles ,  cans , luggage ,  etc . , have pr esented some 
s pec ial problem particularly when located in the guideway. Animals 
being struck by ATC vehicles have not only caused service inter rup-
tions or damage, but also have created an area ot great controver s y  
among local patrons.  Cans , rocks , bottles ,  aluminum foil, etc . 
have been res pons ible for power interruptions aDd rail/tire damage ,  
that have r esulted i n  s ervice delays. To date, nearly all operational 
AGT s ystems are in a very c ontrolle d environment with very 
limited acc e s s  to the guideway. Fo r example: Sea Tac is eompletely 
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underground; AIRTRANS is within the confines of a controlled 
acces s .  airport and the guideway is e ither fenced, elevated or pro
tected by a irport terminals; TAMPA is at an airport and the guide
way access is limited. The Morgantown s ystem probably has the most 
uncontrolled operational environment as it runs from a colleg e  
campus to a downtown environment. Other conventional s ystems 
have encountered some problems in the area of foreign object 
c ontrol. For systems with onboard operators ,  the problem is  
les s ened in most cases because the driver can detect and stop the 
vehicle before impact occur s .  However,  in some case s ,  where 
vehicle speeds of 50 to 80 mph ar e common, this procedure is 
s till inadequate. Some properties have track crews or main-
tenance per sonnel who frequently walk, inspect or repair the track, 
power rails ,  or guideway; thus , helping to c ontrol the problem. In 
future AGT s ystems,  this could become an ar ea of greater concern 
if s ystems are located in an uncontrolled environment. Spec ial 
vehicle sensor s that s can the guideway/track, contact sens itive 
feeler s  on vehicles,  or Pas s enger Emergency Stop capabilities  
may prove beneficial in certain environments.  

• Abnormal C rowds 

The accommodation of large crowds as sociated with 
sporting events , c oncerts , conventions , holidays , etc . , ar e currently 
being handled by any one or combinations of the following: 

• 

• 

Adding extra trains or adding extra vehicles to 
trains,  running expres s  route s ,  alter ing routes ,  or 
supplementing trans it service with buses.  

Modifying normal station dwell times as required • 

Manning stattons w ith extra per sonnel, i. e. , station 
attendants and security. Security will provide crowd 
control and as s ist with ticketing proce s s ing. Fare 
collection may be handled both manually and automatic 
ally and emergency fir e exit gates are opened to 
s peed up egre s s .  Extra maintenance personnel are 
also placed on s tandby in the immediate areas . 

PATCO will, on s pecial occasions such as concerts or 
s porting events , s ell only 2 -way fare tickets for some 
interval of time prior to the event. The in�ent here 
is to reduc e ticketing demands at one or two stations 
after the s pecial event lets out and also to r educ e the 
frequency of fare evas ion inc idents . 
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• Abnormal Weather 

Provis ions for protecting passengers from adver s e  
weather ( ice, snow, heavy rain s ,  etc . ) are largely a function of 
geographical location. Ice and snow present a major problem for 
N orthern s ite s ,  while rain and heat are of more concern in the 
S outh. Some of the s ites vis ited have stations that were totally 
enclos ed and environmentally c ontrolled. Seme of the "near
the- end-of-the-line stations" in subway systems and smaller 
PRT s ystems like Morgantown have open but c overed station plat
form areas. Operating s chedules are usually such that the frequency 
of service at thes e  stations is relatively high, thus requiring 
minimal waiting times . Ice ,  snow and other s evere weather usually 
pres ents few problems to the pas senger once he has s afely r eached 
the station or vehicle. This , of course,  is assuming that sidewalks, 
stair s ,  escalators and ramps have been properly cleared of s now 
and ice or proper drainage has been provided for heavy rains . The 
use of slip r e s istant surfaces is very important in the station/plat
form areas , as well as in the vehicle. Tile on vehicle floors has been 
an area of some concern with the advent of rain and snow. Moistur e 
tracked in by pas sengers causes the tile to become ver y slippery. 
This is furthe r c ompounded by train movement as well as pas s engers 
moving to and from the vehicle doors while the train is still moving. 
Carpeted floors on the other hand help to reduce this problem, but 
have maintenanc e drawbacks . Tracked in moistur e can pool and 
caus e accelerated carpet wear. In s ystems that provide parking 
fac ilities for system user s ,  pas s engers may be r equired to walk 
up to a quarter of a mile from the parking lot to the station. In 
adverse weather, this becomes a rather distasteful ordeal. 

Emergency Lighting 

Emergency/auxiliary lighting provis ions are , b y  in 
large, ava ilable onboard vehicles and in the station areas for all 
sites visited. On the vehicles ,  emergenc y lighting , and in some 
cases emergency power for radio communications , is automatically 
supplied with the loss of primary power. The power sources ar e 
pr edominantly batterie s ,  with typical operational durations of up 
to three hours .  The light source i s  commonly the same fixture 
us ed for norma1. l ighting with only a limited number of lights illum
inating for the emergency mode . Station lighting is supplied 
through the use of emergency generator s or batteries .  

- 68� 



v 

v 

• Pas senger R eassurance 

To better understand the need for pas s enger re
a s surance , and methods / procedures currently us ed, the following 
background information is provided. Pas senger r eas surance during 
s ervice delays and/or emerg ency s ituations requires attention in 
two distinct are a s ,  (1) those  pas sengers awaiting s e rvice in stations 
and (2 ) those pas sengers onboard affected vehicles .  Station related 
emergenc ies such as fire s ,  or delays as sociated with s e rvice inter 
ruptions, typically pre sent s ituations that are les s  hazardous than 
s imilar events occuring onboard vehicle s .  In station r elated fir es 
or emergencies,  egres s  pathways are usually more numerous and 
pres ent fewer hazards to fleeing pas s engers.  For impatient pas s en
gers awaiting a ·vehicle in a station dur ing s ervic e delays , he or she 
is reasonably confined in a relatively safe environment. If the 
same type of emergency or delay occurs onboard a vehicle, the 
r e sults could potentially be more hazardous.  Smoke or minor fires  
or service delays may cause panicked or impatient pas senger s to 
make uncontrolled exits from the vehicle. Uncontrolled exits may 
in many cases subject the pas senger to a inor e hazardous condition 
than staying onboard the vehicle. Thes e hazards include such thing s 
a s  pas s engers falling from the vehicle or guideway, contacting power 
rails , or being struck by another moving vehicle. Current means of 
providing pas senger as surance cons ists of one or mo re of the 
following: 

• Station R elated: 

• 

• P/ A announcements made by either station 
attendants or central control 

• 

Courtesy phones available to pas s enger s to 
contact station attendants or central control 

The phys ical presence of station attendants 
or other transit per sonnel 

CCTV to monitor crowd activity 

Smoke/fire s ensor s ,  sprinkler systems, and 
the availability of fire extinguisher s .  

Vehicle Related: 

Presenc e of onboard operator or · attendant to 
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console passengers per sonally or via vehicle 
PIA 

Vehicle PI A announcements from central 
control 

• Availability of 2-way c ommunication between 
pass enger and onboard trans it personnel or 
c entral control 

• Availability of emergenc y exits and fire 
extingui sher s  in case of fire. 

A rather interesting observation was made when vis iting 
the various properties in regard to pas senger reactions dur ing servic e 
interruptions .  Pas sengers using transit s ys tems in an airport environ
ment appear to g row impatient more rapidly than pas s enger s onboard 
subway, commuter or amusement type s ystems . This,  of cour s e ,  
can b e  attr ibuted to the fear of not making tight airline connections 
in s ituations where a delayed vehicle may be stopped within walking 
distanc e of the des ired airline terminal. The need to provide pas s en
ger r ea s surance during delays in an airport environment then appears 
to become more crucial to prevent uncontrolled vehicle exits .  

Calling Secur ity 

A cts of crime and vandalism pres ent a major problem 
area for some large subway type trans it s ystems, while other smaller 
PRT or GR T systems located at amusement parks or airports 
exper ience relatively little c r ime. If and when cr iminal acts occur , 
it is imperative that provisions are readily available for contacting 
secur ity or polic e personnel. Currently used methods Iprocedures 
used for dispatching security personnel include: 

In some s ituations a pas s enger may personally 
c ontact a s ecurity officer dir ectly. For example: Sea Tac has "hi
jacking" s ecurity per sonnel that are on duty in most stations during 
normal operating hour s .  PATCO ba s offic ers with dogs that r ide 
each train dur ing late night operations. WMATA allows any police 
offic er in uniform to r ide their s ystem free, thus increas ing the 
immediate availability of secur ity personnel. 
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Onboard manned vehicles ,  the pas senger can 
call for a s s istance by alerting the dr iver or vehicle attendant via 
a pushbutton or touch sensitive str ip . Once alerted, the driver 
or attendant responds per sonally or via 2 -way communications . 
In some cases , central control is contacted and s ecurity personnel 
ar e dispatched as r equired. It is interesting to note the different 
philosophies used by transit properties in respons e  to this type of 
request. At TTC , the vehicle doors are deliberately left clo sed 
in the next station in order to trap any offender .  BAR T ' s  philos ophy 
is just the oppos ite. They deliberately allow a means of escape 
from the s ystem and attempt to apprehen d the violator on the 
street. 

In unmanned vehicle s ,  pas senger requests are 
made directly to central control via 2 -way radio communication. 
Central will then dispatch secur ity to the next station to await the 
arriving vehicle. In some cas e s ,  they may even reroute or delay 
a vehicle to allow s ecur ity enough time to r espond. 

• In manned s tations, the pas senger may go directly 
to the station attendant or in some case s ,  use the courtesy phon e to 
contact the attendant, who in turn contacts central control. In 
manned stations , courtes y  phones to central control or public tele
phones are available. 

At BAR T, all incoming calls to c entral control 
are handled by a police dispatcher while in other systems , central 
control per sonnel r eceive all calls and can dispatch secur ity via a 
"hot line" telephone s ystem or 2 -way radio communications . T ypically 
roving foot patrol security officer s carry handie-talkies while vehicle 
patrolmen have vehicle radios.  At most transit s ites , when additional 
security as sistance is required, s ecur ity per sonnel can be r eadily 
dispatched from local police jur isdictions. 

It is  feasible, but not frequently, -emplo yed for 
s ecurity personnel to be 'dis patched by ' central control by coded 
mes sages in " all station" and "all vehicle" PIA announcements . 
This approach may cause adverse pas s enger reactions unle s s  
announc ements a r e  properly coded. 

In some s ituations ,  central control may discove r 
the need for d ispatching s ecurity without a request from othe r s ources.  
Observing events in stations via CCTV or hearing a disturbance on a 
vehicle via 2 -way communications may generate such a need. 

. .  110 :copies . 
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