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EXECUTIVE SUMMARY 

A. INTRODUCTtON 

Two recent  research r e p o r t s  descr ibe t h e  development o f  a 
( I  , 2 )  methodology f o r  designing and eva lua t ing  t r a n s i t  s t a t i o n  designs, 

The f i r s t  was e n t i t l e d  I' C r i t e r i a  for Evaluat ing A l t e r n a t i v e  T r a n s i t  

S t a t i o n  Designs" and it develops appropr ia te  c r i t e r i a  f o r  t h e  

eva lua t ion  o f  a l t e r n a t i v e  t r a n s p o r t a t i o n  s t a t i o n  designs. 

document, I' Methodology for  t h e  Design of Urban Transpor ta t ion  

I n t e r f a c e  F a c i l i t i e s , "  prov ides a methodological framework and 

i d e n t i f i e s  associated t o o l s  and techniques f o r  designing and eva lua t ing  

a l t e r n a t i v e  t r a n s i t  passenger te rmina ls ,  S p e c i f i c a l l y ,  methods f o r  

The second 

e s t a b l i s h i n g  p o l i c y  f o r  t r a n s p o r t a t i o n  s t a t i o n  designs and for 

measuring t h e  performance and economic e f f i c i e n c y  of t h e  f u n c t  

elements o f  t r a n s i t  t e r m i n a l s  a r e  described. 

B. PROBLEM STUDIED 

ona I 

Th is  PROCEDURAL GUIDE i s  w r i t t e n  t o  p rov ide  a general nontechnical  

overview o f  t h e  important cons idera t ions  o f  t h e  p lanning and design 

methodology f o r  t r a n s i t  s t a t i o n s .  I t  i s  intended t o  summarize t h e  

design process f o r  use by t r a n s i t  managers and p o l i c y  makers. Also, 

s t a t i o n  planners, a r c h l t e c t s ,  and designers may use t h e  GUIDE t o  

o b t a i n  an overview o f  t h e  t o t a l  i n t e r d i s c i p l i n a r y  systems p lanning 

process which r e s u l t s  i n  t h e  c o n s t r u c t i o n  of s p e c i f i c  s t a t i o n s  a t  

' Hoel, L, A., Demetsky, M. J . ,  V i r k l e r ,  M. R., C r i t e r i a  For 
Evaluat ing A l t e r n a t i v e  T r a n s i t  S t a t i o n  Designs, RLES Report 
No. CE-4142-101-76, Department of C i v i l  Engineering, 
U n i v e r s i t y  of  V i rg i>n la,  C h a r l o t t e s v i l l e ,  VA., February 1976. 

Demetsky, M. J . ,  Hoel, L, A,, V i r k l e r ,  M. R., Methodology 
for  t h e  Design of Urban Transpor ta t ion  I n t e r f a c e  F a c i l i t i e s  
RLES Report No. UVA/529036/CE76/102, Department of C i v i l  

L 

Engineering, U n i v e r s i t y  o f  V i r g i n i a ,  C h a r l o t t e s v i l l e ,  V i r g i n i a ,  
December 1976. 
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designated locat ions.  Th is  GUIDE can a l s o  be used t o  communicate t o  

t h e  lay p u b l i c  t h e  method by which a p a r t i c u l a r  t r a n s i t  s t a t i o n  p l a n  

evo I ves. 

C. RESULTS ACHIEVED 

The PROCEDURAL GUIDE def ines  a s e r i e s  of tasks  which, when 

combined, i d e n t i f y  a systemat ic method f o r  planning, designing 

and/or eva lua t ing  t r a n s i t  s t a t i o n s .  

t r a n s p o r t a t i o n  system i s  f i r s t  s e i  f o r t h .  Categor ies o f  in fo rmat ion  

about t h e  t r a n s p o r t a t i o n  system t h a t  e n t e r  i n t o  t h e  s t a t i o n  design 

process a r e  i d e n t i f i e d  as system technology,route al ignment and 

opera t ing  p o l i c y ;  s ta t ion ’  loca t ion ;  l i n e  haul modal demand volumes; 

and access mode volumes. Th is  system data i s  then i n t e r p r e t e d  t o  

e s t a b l i s h  r e l a t e d  design requirements and c o n s t r a i n t s  for  t h e  s t a t i o n .  

The i n t e r f a c e  f a c i l i t y  design process i s  then i n i t i a t e d  and inc ludes 

t h e  f o l l o w i n g  tasks.  

The r o l e  of t h e  s t a t i o n  i n  t h e  

System D e f i n i t i o n  

The t r s n s p o r t a t i o n  s t a t i o n  i s  def ined as a system of i n t e r a c t i n g  

components o r  modules. 

a r e  s p e c i f i e d  as passenger processing elements which a i d  pedest r ian 

movement, and t h e  environment which encompasses those dimensions w i t h  

which t h e  pedestr ian associates h i s  o r  her  personal comfort,  

convenience, safety ,  and s e c u r i t y ,  The combined performance of 

subsystems for  passenger processing and environment c o n d i t i o n s  

accounts f o r  t h e  o v e r a l l  e f f e c t i v e n e s s  o f  a s t a t i o n  design. 

Two pr imary c lasses o f  s t a t i o n  components 

Two c lasses o f  users a r e  considered, t h e  general user and 

t h e  spec ia l  user ( t h e  phys ica l  handicapped and e l d e r l y ) .  Special 

devices, design features,  and p o l i c i e s  a r e  u s u a l l y  requ i red  t o  a i d  

t h e  specia l  user, and a r e  included i n  t h e  passenger processing 

subsystem. 

Object ives,  C r i t e r i a ,  and Measures o f  Performance 

A l i s t i n g  of s t a t i o n  design o b j e c t i v e s  is der ived t o  r e f l e c t  

2 



t h e  p o i n t s  o f  view o f  t h e  general user, t h e  spec ia l  user, and t h e  

s t a t i o n  operator .  These o b j e c t i v e s  a r e  associated w i t h  passenger 

processing, t h e  s t a t i o n  envlronment, and economy, and a r e  

t r a n s l a t e d  i n t o  a s e t  of example c r i t e r i a  ca tegor ies  which can be 

used as ind ices  t h a t  d e f i n e  e x p l i c i t  performance measures. 

P o l i c y  and Measures o f  Performance and Cost 

Terminal performance c r i t e r i a  a re  c l a s s i f i e d  according t o  t h e  

manner by which they e n t e r  t h e  te rmina l  a n a l y s i s  process, i .e.,  as 

a , r e s u l t  o f  an i n i t i a l  p o l i c y  dec is ion,  o r  as measures o f  performance 

and economic e f f i c i e n c y .  

community standards, w h i l e  t h e  l a t t e r  two prov ide  phys ica l  measures o f  

The former category r e f l e c t s  contemporary 

s t a t i o n  e f fec t i veness .  Th is  - c l a s s i f i c a t i o n  i s  used t o  show how 

decis ions regard ing t h e  var ious  design elements a r e  t r e a t e d  i n  t h e  

t r a n s i t  s t a t i o n  design methodology. 

Design Process 

A framework f o r  a n a l y s i s  o f  t r a n s i t  s t a t i o n s  which i s  based 

on t h e  use of t h e  p o l i c y ,  performance, and c o s t  ca tegor ies  for  

t h e  design c r i t e r i a  i s  shown i n  F igure 1 .  I n  t h i s  process 

performance c r i t e r i a  a r e  employed i n  a design methodology which. 

uses supply, demand, and p o l i c y  requirements i n  designing and 

measuring t h e  performance and c o s t  o f  a l t e r n a t i v e  te rmina l  f a c i l i t i e s .  

Design Var iab les (Performance) 

The t r a n s i t  s t a t i o n  design process requ i res  t h a t  each component 

be se lec ted  according t o  pre-establ ished c r i t e r i a .  

a l s o  be g iven t o  i n t e r a c t i o n s  among t h e  components t o  assure 

c o m p a t a b i l i t y  among t h e  d i f f e r e n t  s t a t i o n  - features.  

Considerat ion must 

Typica l  s t a t i o n  components which a r e  considered f o r  performance 

inc lude:  passenger processing, passenger o r i e n t a t i o n ,  t h e  phys ica l  

environment, secur i ty ,  and safety .  

requ i red  t o  meet e x p l i c i t  p o l i c y  o b j e c t i v e s .  

o f f i c i a l s  a r e  most I l k e l y  t o ' e s t a b l  i s h  pol  i c y  regard ing t r a n s i t  

Ol-her s t a t i o n  components a r e  

Areas where p u b l i c  

3 
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E3 Decision 

Ind ica tes  t h e  a p p l i c a t i o n  of te rmina l  a n a l y s i s  0 procedures for  t h e  f o l l o w i n g  purposes: 

1 .  E s t a b l i s h  p o l i c y  
2. Generate a l t e r n a t i v e  terminal  designs 
3. E s t a b l i s h  performance and c o s t  measures 

f o r  each a l t e r n a t i v e  

F igure  I .  Transpor ta t ion  I n t e r f a c e  F a c i l i t y  
Design Process 
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te rmina l  programs include: concessions, a d v e r t i s i n g ,  personal care 

f a c i  I i t i e s ,  pub1 i c  telephones, a e s t h e t i c s  and c u l t u r a l  environment, 
c o n s t r u c t i o n  mater ia ls ,  deslgn f l e x i b i l i t y ,  park ing  f a c i l i t i e s ,  and 

p r o v i s i o n s  for  specia l  users. 

A l t e r n a t i v e  Designs 

When appropr ia te  p o l i c y  has been es tab l i shed for  a t r a n s i t  

stat ’ ion, a l t e r n a t i v e  phys ica l  components and layouts  can be tested.  

The measures of e f f e c t i v e n e s s  which r e s u l t  from t h e  i n t e r a c t i o n  of 

a number of s t a t i o n  design parameters must be c a l c u l a t e d  f o r  each 

a l t e r n a t i v e .  

Measurina Performance and Cost 

A n a l y t i c a l . t e c h n i q u e s  a r e  used t o  analyze t h e  performance o f  

a l t e r n a t i v e  s t a t i o n  designs. I n  p a r t i c u l a r ,  t h e  a b i l i t y  o f  t h e  

design t o  meet t h e  o b j e c t i v e s  associated w i t h  passenger processing, 

passenger o r i e n t a t i o n ,  t h e  phys ica l  environment, s e c u r i t y ,  and s a f e t y  

a r e  addressed. 

For p r e l i m i n a r y  planning, s t a t i o n  c o s t s  can be est imated w i t h  

c o s t  equat ions which use aggregate s t a t i o n  c h a r a c t e r i s t i c s  t o  r e f l e c t  

u n i t  costs.  For more d e t a i l e d  study, c o s t s  a r e  est imated by 

determin ing t h e  sum of cos ts  for  each i n d i v i d u a l  element o f  t h e  

s t a t i o n .  

Evaluat ion Process 

The s t a t i o n  design process as shown i n  F igure  I terminates 
A ,  

w i t h  t h e  s e l e c t i o n  of a spec i . f i c  t r a n s i t  s t a t i o n  design t h a t  

s a t i s f i e s  t h e  requirements. Th is  choice among a l t e r n a t i v e s  i s  

accomplished through a s t r u c t u r e d  e v a l u a t i o n  process which compares 

the’ proposed designs i n  terms of t h e  important performance measures 

t h a t  d e r i v e  from t h e  s t a t e d  o b j e c t i v e s  for  t h e  p o l i c y ,  performance, and 

c o s t  categur ies.  

decisionmaker w i t h  a summary of a l l  performance parameters according t o  

t h e i r  r o l e  i n  t h e  design method, 

An eva lua t ion  m a t r i x  i s  recommended which prov ides t h e  

E x p l i c i t  measures of performance or 
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numerical ind ices  der ived from s u b j e c t i v e  r a t i n g  schemes a r e  

e n t r i e s  t o  t h e  m a t r i x  c e l l s .  

D. UTILIZATION OF RESULTS 

Th is  GUIDE can be used by t r a n s i t  managers and p o l i c y  makers 

t o  understand t h e  t r a n s i t  s t a t i o n  design process so t h a t  b e t t e r  

dec is ions can be made. I t  a l s o  can be used by a r c h i t e c t s ,  engineers, 

and planners t o  develop an apprec ia t ion  of t h e  e n t i r e  s t a t i o n  

development process. Complexi t ies and i n t e r r e l a t i o n s h i p s  among 

var ious p a r t s  o f  t h e  s t a t i o n  can be s tud ied  w i t h  t h e  g iven procedures. 

E. CONC LUS I ONS 

Th is  GUIDE prov ides an overview o f  a systemat ic methodology f o r  

p lanning and des ign ing t r a n s i t  s t a t i o n s ,  The avai  tab le  mater ia l  i s  

s u f f i c i e n t  t o  ensure t h a t  b e t t e r  t r a n s i t  s t a t i o n s  can be developed. 
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methodolog 

t h i s  f i r s t  

suggested 

Th is  

Department 

PREFACE 

Th is  research i s  a c o n t i n u a t i o n  of work begun under a g ran t  

from t h e  Nat ional  Science Foundation t o  develop and demonstrate a 

f o r  t h e  design of t r a n s i t  s t a t i o n s .  The outcome of  

phase was t h e  i d e n t i f i c a t i o n  o f  major weaknesses and 

mprovements i n  s t a t i o n  design procedures, I 

second phase o f  t h e  study i s  sponsored by t h e  U. S. 

o f  Transpor tat ion,  Program f o r  U n i v e r s i t y  Research and 

invo lves  t h e  development o f  a s t a t i o n  design methodology. 

research r e p o r t s  were publ ished f o r  t h i s  p r o j e c t ,  The f i r s t  

i d e n t i f i e d  c r i t e r i a  for  t h e  eva lua t ion  o f  a l t e r n a t i v e  s t a t i o n  designs 

and recommended a general eva lua t ion  model .* The second r e l a t e d  

document descr ibed t h e  bas ic  methodology f o r  t h e  design and 

eva lua t ion  o f  t r a n s p o r t a t i o n  s t a t i o n s .  

Two previous 

3 

This  document i s  a GUIDE f o r  t h e  a p p l i c a t i o n  o f  t h e  concepts and 

techniques t h a t  were researched and developed i n  t h e  t h r e e  e a r l i e r  

repor ts .  The GUIDE represents a syn thes is  o f  t h e  research r e s u l t s  i n  

a format s u i t a b l e  f o r  t r a n s i t  managers, p u b l i c  o f f i c i a l s ,  s o c i a l  

planners, and o t h e r  profess ions t h a t  a r e  less t e c h n i c a l l y  o r i e n t e d  

than engineer ing and planning. The GUIDE descr ibes t h e  impor tant  

tasks  and cons idera t ions  t h a t  a r e  associated w i t h  t h e  design o f  

Hoel, L. A., Roszner, E. S., T r a n s i t  S t a t i o n  Planning and Design: 
S ta te  of t h e  A r t ,  T ranspor ta t ion  Research I n s t i t u t e ,  Carnegie-Mellon 
Un ivers i ty ,  P i t tsburgh,  Pennsylvania, January 1975. 

Hoel, L. A , ,  Demetsky, M.J., V i r k l e r ,  M. R., C r i t e r i a  for  Evaluat ing 
A l t e r n a t i v e  T r a n s i t  S t a t i o n  Designs, Department o f  C i v i l  Engineering, 
U n i v e r s i t y  of V i r g i n i a ,  C h a r l o t t e s v i l l e ,  V i r g i n i a ,  March 1976. 

2 

Demetsky, M. J., Hoel, L. A . ,  and V i r k l e r ,  M. R., Methodology 
for  t h e  Design o f  Urban Transpor ta t ion  I n t e r f a c e  Faci I i t i e s ,  
Department o f  C i v i l  Engineering, U n i v e r s i t y  of V i r g i n i a ,  
C h a r l o t t e s v i l l e ,  V i r g i n i a ,  December 1976. 
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passenger t r a n s p o r t a t i o n  s t a t i o n s .  

A t h i r d  phase of  study i s  c u r r e n t l y  i n  progress. Dur ing t h i s  
f i n a l  e f f o r t ,  t h e  design methodology w i l l  be t e s t e d  and r e f i n e d  

as necessary i n  a p p l i c a t i o n s  t o  t h e  renovat ion of e x i s t i n g  t e r m i n a l s  

and design of new s t a t i o n s .  

8 



A PROCEDURAL GUIDE FOR THE DESIGN 
OF TRANSIT STATIONS AND TERMINALS 

1 .  INTRODUCTION 

A. Purpose 

Many t r a n s p o r t a t i o n  opera t ing  agencies whose systems inc lude r a i l  

r a p i d  t r a n s i t  have developed Design Standards and Design Guidel ines - 

( I  ,2 ,3)  t o  a s s i s t  architects i n  t h e  design o f  t r a n s i t  s t a t i o n s .  

Though these manuals c o n t a i n  d e t a i l e d  in fo rmat ion  on many o f  t h e  

s t a t i o n  design components t h a t  have become standardized, they do 

n o t  at tempt t o  descr ibe t h e  r o l e  o f  each component w i t h  respect  t o  t h e  

major f a c i l i t y  o b j e c t i v e s  nor do they address t r a d e o f f s  among t h e  

d i f f e r e n t  design elements. I n  many cases, p o l i c y  dec is ions regard ing 

t h e  design and renovat ion o f  t r a n s p o r t a t i o n  s t a t i o n s  r e q u i r e  t h e  

decisionmaker t o  have an e x p l i c i t  understanding of t h e  impact o f  a 

s p e c i f i c  s t a t i o n  f e a t u r e  on t h e  f a c i l i t y ' s  o v e r a l l  e f fec t i veness .  

Furthermore, i n  o rder  t h a t  s t a t i o n  designs d e r i v e  from appropr ia te  

ob jec t ives ,  and t h a t  a l t e r n a t i v e  designs be e f f i c i e n t l y  evaluated, a 

goa l - re la ted  design methodology i s  d e s i r a b l e  t o  augment contemporary 

design standards. 

I n  o t h e r  documents t h e  authors have described a comprehensive way 
(4,5,6) t o  organize t h e  design process for  t r a n s p o r t a t i o n  i n t e r f a c e  f a c i l i t i e s .  

Th is  PROCEDURAL GUIDE has been w r i t t e n  t o  prov ide a general 

non-technical overview o f  t h e  important cons iderat ions i n  t h e  planning 

and design process. I t  i s  intended e s p e c i a l l y  t o  summarize t h e  design 

process i n  terms o f  research r e s u l t s  f o r  t r a n s i t  managers and p o l i c y  

makers. Also, s t a t i o n  planners, a r c h i t e c t s ,  and designers may f i n d  

t h i s  GUIDE usefu l  t o  o b t a i n  an overview o f  t h e  t o t a l  i n t e r d i s c i p l i n a r y  

systems p lanning process which r e s u l t s  i n  t h e  c o n s t r u c t i o n  o f  s p e c i f i c  

te rmina ls  a t  designated loca t ions .  Th is  GUIDE can be a l s o  used t o  

e x p l a i n  t o  t h e  lay community t h e  method by which a s p e c i f i c  t r a n s i t  p lan 

i s  developed. The bas ic  p o s i t i o n  from which t h e  GUIDE i s  developed i s  

t h a t  s t a t i o n  design requ i res  c a r e f u l  a t t e n t i o n  t o  assure t h a t  t h e  
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s u f f i c i e n t  cond i t lons ,  t h e  many values, in te res ts ,  and concerns 

invo lved i n  s t a t i o n  design f i n d  f u l l  and appropr ia te  expression i n  

t h e  e a r l i e s t  stages and cont inue t o  be heard. 

Problems i n v o l v i n g  t h e  upgrading o f  urban t r a n s i t  passenger 
t r a n s p o r t a t i o n  t e r m i n a l s  and t h e  development o f  i n t e r f a c e  f a c i l i t i e s  

i n  f u t u r e  t r a n s i t  systems make use o f  t h i s  methodology, 

can a l s o  be used for o t h e r  modal interchange f a c i l i t i e s  such as 

i n t e r c i t y  r a i l  and bus s t a t i o n s  and i n  t h e  development o f  prototype 

interchange f a c i l i t i e s  for  new technology such as dual-mode systems. 

The procedures 

B. Scope and L i m i t a t i o n s  o f  t h e  GUIDE 

Th is  guide descr ibes t h e  p lanning and design process f o r  t r a n s i t  

s t a t i o n s  and i s  intended t o  present  an o v e r a l l  framework f o r  use in.  
var ious a p p l i c a t i o n s .  P a r t i c u l a r  design teams working i n  s p e c i f i c  

communities w i t h  unique design s i t u a t i o n s  must adopt t h e  procedures 

t o  t h e i r  needs. There i s  no un iversa l  p r e c i s e l y  formulated design 

scheme t h a t  can be app l ied  u n c r i t i c a l l y .  Thus, t h i s  guide, w h i l e  

r e s u l t i n g  from extens ive studies,  reviews o f  c u r r e n t  p rac t ice ,  and 

l i t e r a t u r e ,  and but t ressed by s i g n i f i c a n t  experience among t h e  authors, 

i s  j u s t  t h a t - -  a guide t o  good p r a c t i c e .  

The scope o f  cons idera t ion  i s  an urban s t a t i o n  or te rmina l  f o r  bus, 

subway, personal r a p i d  t r a n s i t ,  automated guideway t r a n s i t ,  o r  i n t e r i t y  

passenger r a i l  serv ice .  A i r p o r t s  and water t e r m i n a l s  a r e  excluded as 

each has a I i t e r a t u r e  of i t s  own. But t h e  very words " s t a t i o n "  

and " te rmina l "  suggest p r i o r i t y  t o  t h e  l i n e  haul mode. I n  t h i s  

GUIDE, t h e  terms " i n t e r f a c e  f a c i  I i t y V 1  and "intermodal f a c i  I i t y "  

a r e  used t o  recognize t h e  f a c t  t h a t  s t a t i o n s  a r e  nodes through 

t r a v e l e r s  pass as they access t h e  system, exchange modes or make 

connect ions between d i f f e r e n t  l i n e s  o r  routes i n  t h e  same mode. They 

suggest a n e u t r a l i t y  among modes and a t t e n t i o n  t o  t h e  s t a t i o n  i t s e l f .  

which 

Terminology v a r i e s  a l s o  i n  references t o  users, t r a v e l e r s ,  and 

tr ipmakers,  b u t  these terms are  interchangeable w i thout  confusion. 

A t h i r d  note on terminology has t o  do w i t h  "actors" i n  t h e  p lanning o r  
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design process. References t o  deslgner, analyst ,  planner, and dec is ion  

maker l n d i c a t e  t h e  respec t ive  tasks  t o  6e undertaken, b u t  do n o t  

presume t h e  composi t ion o f  t h e  team. Q u i t e  obv ious ly ,  t h e  composi t ion 

of a design team might be ass is ted  by a review o f  t h e  tasks  
descr ibed i n  t h e  GUIDE, as modi f ied by t h e  s i z e  and importance o f  any 

s t a t i o n  o r  s e t  of s t a t i o n s .  

c .  Organizat ion o f  t h e  Guide 

The f o l l o w i n g  chgpters a r e  organized t o  show a step-by-step 

o u t l i n e  o f  t h e  p lanning and design process. I f  t h e  reader wishes t o  

pursue t h e  f u l l  process, he or she should f o l l o w  t h e  o r g a n i z a t i o n  as 

developed. However, t h e  extended o u t l i n e  a l s o  permi ts  use f o r  

re ference t o  s p e c i f i c  t o p i c s .  

The o v e r a l l  r o l e  o f  t h e  i n t e r f a c e  f a c i l  

system i s  discussed i n  Chapter I I .  That sec t  

procedures used i n  s e l e c t i n g  t h e  bas ic  techno 

of t h e  t r a n s i t  network (e.g., routes,  v 

spacings, e t c . ) ,  leading t o  a synthes is  

p lanning requirements. 

Chapter I l l  focuses on t h e  plann 

a l l o w  passenger movement from a r r i v a l  tv 

t y  i n  

on dea 

o g i c a l  

h i c l e  types, 

o f  t h e  i n d i v  

ng of a s i n g  

he t r a n s p o r t a t  ion  

s w i t h  t h e  

components 

i n t e r - s t a t i o n  

dual s t a t i o n  

e s t a t i o n ,  t o  

any mode ( i n c l u d i n g  walk ing)  

t o  depar ture by any mode, and t o  a t tend t o  t h e  environment w i t h i n  
and around t h e  s t a t i o n .  From these considerat ions,  design o b j e c t i v e s  
a r e  developed, t r a n s l a t e d  i n t o  measurable c r i t e r i a  for performance, 

cost ,  and hence f o r  p o l i c y  recommendations. 

S t a t i o n  design v a r i a b l e s  a r e  then i d e n t i f i e d  according t o  t h e  

manner by which they a r e  t r e a t e d  i n  t h e  design process ( i .e. ,  

according t o  some standard, p o l i c y ,  or  performance measure). 

A desibn ahd eva lua t ion  methodology appl i c a b l e  t o  t r a n s p o r t a t i o n  

i n t e r f a c e  f a c i l i t i e s  i s  then presented to summarize t h e  preceding 

considerations’, 
measures w i t h  t h e  design methodolgy and s e l e c t i n g  s t a t i o n  components 

A v a i l a b l e  approaches for developing performance 

I I  



a r e  summarized, 

Chapter I V  deals w i t h  t h e  establ ishment o f  s t a t i o n  design 

parameters. P o l i c y  a l t e r n a t i v e s  a r e  reviewed f o r  such elements as 

concessions, adver t i s ing ,  personal care  f a c i l i t i e s ,  p u b l i c  telephones, 

aesthet ics ,  c o n s t r u c t i o n  mater ia ls ,  design f l e x i b i l i t y ,  park ing  

f a c i l i t i e s  and p r o v i s i o n s  for t h e  e l d e r l y  and handicapped. An 

approach for  fash ion ing  design a l t e r n a t i v e s  i s  shown and methods which 

can be used t o  measure t h e  performance and c o s t  o f  these a l t e r n a t i v e s  

a r e  summarized. The methodology f o r  t h e  eva lua t ion  o f  a l t e r n a t i v e  

designs i s  then presented. 

I n  summary, t h i s  r e p o r t  descr bes t h e  s e r i e s  o f  tasks  which, 

when combined, i d e n t i f y  a framework for  planning, designing and/or 

eva lua t ing  t r a n s i t  interchange f a c i  i t i e s .  The i n d i v i d u a l  steps o f  

t h e  s t a t i o n  design process are  summarized i n  F igure I .  As w i l l  be 

shown la te r , these bas ic  design tasks  a r e  a c t u a l l y  employed w i t h i n  an 

i t e r a t l v e  design process which accounts for  t h e  i n t e r r e l a t i o n s h i p s  

among t h e  associated tasks ,  
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I I ,  THE ROLE OF STATIONS I N  THE 
TRANSPORTATION SYSTEM 

A .  l n t r o d u c t l o n  

This  Sect ion descr ibes t h e  process through which t h e  system 
.comprising a l l  o f  an area 's  t r a n s i t  serv ices  evolves, i d e n t i f y i n g  t h e  

in fo rmat ion  needed t o  develop s p e c i f i c  s t a t i o n  designs. Dur ing t h e  

i n i t l a l  t r a n s p o r t a t i o n  systems p lanning stage, a l t e r n a t i v e  networks 

and/or technologies a r e  proposed and analyzed. Each a l t e r n a t i v e - i s  

def ined by a s e t  of l i n k s ,  nodes, and veh ic les .  I t  i s  t h e  nodal o r  

i n t e r f a c e  p o i n t s  where t r a n s i t  s t a t i o n s  a r e  u l t i m a t e l y  developed. 

The t o t a l  o f  demands f o r  through, boarding, and depar t ing 

serv ices  must be est imated f o r  each te rmina l  node. Typica l  in fo rmat ion  

t h a t  i s  used t o  fo recas t  t h e  s t a t i o n  demand and market area inc lude 

dens i ty  and l o c a t i o n  o f  var ious land uses, income l e v e l s  for  r e s i d e n t i a l  
areas, demographic c h a r a c t e r i s t  cs and expected system leve ls  o f  

s e r v i c e  ( i . e . ,  frequency of a r r  vats, access ib le  des t ina t ions ,  e t c . ) .  

Each te rmina l  s i t e  i s  charac ter  zed by s p e c i f i c  measures which can 

1nfIuence.the s t a t i o n  design. 

a v a i l a b l e  land, c o s t  of land, ad jacent  land uses, long run expansion 

p o t e n t i a l ,  loca l  t r a n s p o r t a t i o n  f a c i l i t i e s ,  and others.  

Important s i t e  parameters inc lude 

The ca tegor ies  o f  in fo rmat ion  about t h e  t r a n s p o r t a t i o n  system 

t h a t  en ter  i n t o  t h e  s t a t i o n  design process a r e  l i s t e d  below and 

examined i n  t h e  f o l l o w i n g  paragraphs: 

( 1 )  system technology, r o u t e  al ignment and opera t ing  p o l i c y ;  

(2 )  s t a t i o n  loca t ion ;  

( 3 )  demand ana lys is ;  and 

( 4  access-mode vo I umes. 

B. System Techno I ogy, Route A 1 i gnment and Operat i ng Po I i c y  

System technology def ines t h e  t y p e  o f  t r a n s p o r t a t i o n  modes used 

(e.g., subway t r a i n ,  express bus, feeder bus, personal r a p i d  t r a n s i t ,  

automated guideway t r a n s i t ,  e t c . )  i n  t h e  t r a n s i t  system, as wel l  as some 
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of t h e  c h a r a c t e r i s t i c s  of  t h e  s t a t i o n  (e.g., underground vs. above- 

ground, types o f  l ine-haul  modes served, e t c . ) .  Route al ignment 

determines, t o  a la rge  extent,  where s t a t i o n s  may be located. Operat- 

ing  p o l i c y  f o r  t h e  t r a n s i t  system a l s o  has an impact on i n d i v i d u a l  

s t a t i o n  design, e s p e c i a l l y  i n  p rov is ions  f o r  t h e  e l d e r l y  and 

handicapped, s e c u r i t y  measures, hours o f  operat ion,  v e h i c l e  headways, 

and o t h e r  opera t ing  c h a r a c t e r i s t i c s .  

System technology, r o u t e  alignment, and opera t ing  pol I c y  can a l l  

have an e f f e c t  on t h e  d is tance between s t a t i o n s .  

t r a n s p o r t a t i o n  technologies,  such as subway t r a i n s  and personal r a p i d  

t r a n s i t ,  r e q u i r e  s h o r t e r  i n t e r - s t a t i o n  spacings than others,  such as 

commuter r a i l  and express bus. Route al ignment may o f t e n  l i m i t  t h e  

a v a i l a b l e  l o c a t i o n s  f o r  s t a t i o n s ,  thereby a f f e c t i n g  s t a t i o n  spacing, 

Operat ing p o l i c y  may d i c t a t e  t h e  spacing by r e q u i r i n g  c e r t a i n  

minimum o r  maximum spacings. 

The c l o s e r  together  t h e  s t a t i o n s  are, t h e  s h o r t e r  t h e  t i m e  and 

d is tance requ i red  f o r  r i d e r s  t o  reach a convenient one. However, 

Some types of 

There a r e  a l s o  t r a d e - o f f s  t o  be made. 

c l o s e l y  spaced s t a t i o n s  increase t h e  frequency of s tops by t h e  l i n e -  

haul v e h i c l e  ( inc reas ing  t h e  l ine-haul  t r a v e l  t i m e )  and increase t h e  

number o f  s t a t i o n s  which must be b u i l t .  

C. S t a t i o n  Locat ion 

A f t e r  t h e  t r a n s i t  system p lan  has been es tab l i shed a number o f  

a l t e r n a t i v e  s i t e s  for each s t a t i o n  must be evaluated.  The necessary 

considerat ions,  and t h e i r  r e l a t i v e  importance, w i  I I vary according t o  

t h e  type  o f  t r a n s i t  mode(s1 t h e  s t a t i o n  w i l l  serve (e.g., express bus, 

subway, i n t e r - c i t y  r a i l ,  e tc . )  and t h e  f u n c t i o n ( s 1  t h e  s t a t i o n  w i l l  
have (e.g., suburban commuter, c e n t r a l  te rmina l ,  e t c . ) .  For any t y p e  

o f  s t a t i o n ,  t h e  major cons idera t ions  inc lude t h e  e i g h t  f a c t o r s  

descr i bed be I ow. ( 7 )  

1 .  Ridersh ip  P o t e n t i a l  

The est imated passenger demand corresponding t o  each s i t e  can 
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be determined from t h e  r e s u l t s  o f  t h e  es t imat ion  o f  general t r ip-making 

c h a r a c t e r i s t i c s .  Some planners f e e l  t h a t  t h e  s ta te -o f - the-ar t  i n  

passenger f o r e c a s t i n g  i s  i n s u f f i c i e n t  t o  s u s t a i n  any g r e a t  degree o f  

conf idence and t h a t  s t a t i o n  designs should be examined t o  determine t h e  

e f f e c t s  design w i l l  have upon demand. For example, design might l i m i t  

usage by p r o v i d i n g  t o o  low a capac i ty  or, on t h e  o t h e r  hand, might 

g r e a t l y  increase f u t u r e  demand by he lp ing  t o  a t t r a c t  h igher  l e v e l s  o f  

land use i n  t h e  surrounding area. 

2. A c c e s s i b i l i t y  t o  Major C o r r i d o r  o r  Expressway 

Th is  might be a major cons idera t ion  f o r  express bus o r  commuter 

r a i l  s ta t ions ,  o r  any o t h e r  for  which h i g h  volumes o f  automobiles are 

expected t o  be used a t  t h e  s t a t i o n .  However, i f  t h e  la rge  m a j o r i t y  of 

users a r r i v e  by walkfng, such as i n - c e n t r a l  business d i s t r i c t s ,  this 

cons idera t ion  may be o f  l i t t l e  importance. 

3. A c c e s s i b i l i t v  t o  Local Walk, Auto, and Bus Travel  

I n  general,  each s i t e  would be evaluated r e l a t i v e  t o  t h e  a v a i l -  

a b i l i t y  o f  e x i s t i n g  o r  proposed f a c i l i t i e s  t o  s e r v i c e  t h e  a r r i v a l  and 

depar ture needs of walkers, autos, and buses. 

4 .  Compatibi I i t y  w i t h  Surrounding Land Use 

S t a t i o n s  genera l l y  have a s t rong impact upon surrounding land 

use. For t h i s  reason p o t e n t i a l  s i t e s  should be evaluated r e l a t i v e  t o  

t h e i r  c o m p a t i b i l i t y  w i t h  loca l  land uses and environmental impact. 

I n  some areas c o m p a t a b i l i t y  w i t h  surrounding land use has led  t o  t h e  

commuter use o f  park ing  l o t s  of churchs and shopping centers .  

I n  some c e n t r a l  c i t i e s  t r a n s i t  

foca l  p o i n t s  f o r  t h e  economic redevelopment of t h e  immediate area. 

5. Current  Use o f  S i t e  

The r e l a t i v e  importance o f  t h i s  c h a r a c t e r i s t i c  v a r i e s  w i t h  

s t a t i o n s  have been viewed as p o t e n t i a l  

t h e  t y p e  of  t r a n s i t  mode under cons ldera t ion .  For an express bus 

land o r  a c u r r e n t l y  under-used park ing  l o t  

on for  a park and r i d e  l o t ,  For a system t h a t  
s t a t i o n ,  e i t h e r  v 
might be a prime 

c a n t  

oca t 
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req u 

such 

I ess 

6 .  

res  much h igher  c a p i t a l  cos ts  and has 

as a subway system, t h e  s i t e ’ s  c u r r e n t  

i mportant, 

Size of S i t e  

ess f l e x i b i l  

use would be 

t y  o f  l o c a t  

r e l a t i v e l y  

Each s i t e  should be evaluated t o  determine i f  adequate space 

( land)  i s  provided f o r  t h e  movement and s torage o f  v e h i c l e s  and 

people. Therefore, some knowledge o f  a n t i c i p a t e d  demand and 

a r c h i t e c t u r a l  requirements may be necessary. I n  tu rn ,  t h e  size o f  

s i t e  may i n f l u e n c e  t h e  complex i ty  and c o s t  of t h e  design. 

7. P o t e n t i a l  f o r  S i t e  Expansion 

Considerat ion would normal ly be g iven t o  f u t u r e  needs f o r  

expansion o f  t h e  s i t e .  Th is  would be most important i n  areas where 

la rge  growth i s  a n t i c i p a t e d  I n  popu la t ion  or t r a n s i t  need. S ta t ions  

i n  loca t ions  w i t h  h igh  l e v e l s  o f  surrounding land use, as i n  downtown 

areas, might  n o t  r e q u i r e  f u t u r e  s i t e  expanslon w h i l e  s t a t i o n s  i n  

loca t tons  c u r r e n t l y  surrounded by lower l e v e l s  o f  land use, as i n  

suburban areas, might have a f u t u r e  need f o r  expansion. 

8. Cost of Construct ion 

Wh 

proposed 

due t o  s 
c o s t  wou 

l e  candidate s i t e s  for a p a r t i c u l a r  s t a t i o n  may have i d e n t i c a l  

s t a t i o n  designs, c o n s t r u c t i o n  cos ts  may vary s i g n i f i c a n t l y  

t e  c h a r a c t e r i s t i c s .  Therefore est imates o f  c o n s t r u c t i o n  
d be needed for  each s i t e ,  

D. Demand Analys is  

Design of t r a n s i f  s t a t i o n s  requ i res  adequate p r e d i c t i o n  o f  
t r a n s i t  r i d e r s h i p  c h a r a c t e r i s t i c s  such as d a i l y  demand, peak hour 

demand, and t h e  o v e r a l l  t i m e  d i s t r i b u t i o n  of  demand. The systems 

plgnnin’g process provides t h i s  ‘ in format ion f o r  each s t a t i o n  s i t e .  

E. Access Mode Volumes 

The most common t r a n s l t  s t a t i o n  access modes are  park-and-ride 

(park car, r i d e  bus), k iss-and-r ide (dropped-off a t  s t a t i o n  from 
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auto) ,  carpool, loca l  feeder bus, motorcycle, b icyc le ,  and walk. 

Obviously t h e  percentelge of people using each access mode may be 
q u i t e  d i f f e r e n t  f o r  each s t a t l o n ,  The predominant access mode i n  

c e n t r a l  business d i s t r f c t s  i s  t h e  walk ing mode, w h i l e  i n  suburban 

areas it i s  t h e  auto. Factors which a l s o  a f f e c t  t h e  percentage 

d i s t r i b u t i o n  among var ious  access modes inc lude s t a t i o n  design, 

topography, c l imate,  t r a f f i c  condi t ions,  t r a v e l i n g  t imes, and 

socioeconomic c h a r a c t e r i s t i c s  of t r a n s i t  users. 

D i f f e r e n t  access modes r e q u i r e  d i f f e r e n t  accommodations a t  

s t a t i o n s .  Park-and-ride and carpool  users r e q u i r e  park ing f a c i l i t i e s  

for t h e i r  autos a t  o r  near a s t a t i o n .  

p l a t f o r m  view o f  a park ing  lo t .  

d i f f e r e n t  types o f  storage f o r  t h e i r  vehic les.  

F igure 2 shows a s t a t i o n  

Motorcycle and b i c y c l e  users r e q u i r e  

Kiss-and-ride patrons r e q u i r e  a sa fe  and convenient drop-of f  

po in t ,  as do local b u s ' r l d e r s .  

r i d e  cul-de-sac, 

area having space shared w i t h  a loca l  bus stop, F i n a l l y ,  people who 

walk t o  a s t a t i o n  need a sa fe  and convenient pathway for t h e i r  

access . 

F igure  3 shows a s t a t i o n ' s  kiss-and- 

F igure 4 shows a s t a t i o n ' s  k iss-and-r ide w a i t i n g  

Each access mode requ i res  t h a t  t h e  roadway o r  walkway network 

around t h e  s t a t i o n  have s u f f i c i e n t  capac i ty  t o  handle t h e  demands 

placed upon it. Therefore s t a t i o n  access mode accommodations a r e  

def ined by p r o v i s i o n s  f o r  v e h i c l e  storage, .passenger drop-of f ,  and t h e  

surrounding t r a v e l  networks. 

The p lanning and design group must consider  each o f  t h e  items 

c i t e d  above,singIy and as they i n t e r a c t  mutual ly ,  t o  determine t h e  

c o n d i t i o n s  f o r  design, 

system cons idera t ions  w i l l  recur  i n  t h e  several stages: program 

development, program design, s t a t i o n  planning, and s l ta t ion design. 

Th is  i t e r a t i v e  process Is essent ia l  because o f  t h e  complex i ty  o f  

design c o n d i t i o n s  and t h e  la rge  number o f  cons t i tuenc ies  who ho ld  

stakes I n  t h e  f i n i s h e d  design. 

As i n  each stage descr ibed i n  t h i s  GUIDE, t h e  
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FIGURE 2: Parking Lo? Viewed From Elevated Station 
(BART Or i nda Stat1 on I 

FIGURE 3: Kiss-and-Ride Cul-de-sac for  Quick Drop-off (Stockholm) 
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. .  . .. . . . . .. . , . . . . - . .. . . . . . . 

FIGURE 4: Kiss-and-Ride P ick -up .Po in t  a t  Rhode I s land  Avenue 
S t a t i o n  (Washington METRO) 
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I l l .  STATION DESIGN PROCESS 

S t a t i o n  deslgn can proceed o n l y  when t h e  system cons idera t ions  
descr ibed i n  Chapter I I  have been worked out .  The s t a t i o n  design 

planned paths o f  users 

o r  

process must account for  t r a d e - o f f s  between t h e  

through t h e  s t a t i o n ,  t h e  environment o f  t h e  s t a  

design performance, and standards and o t h e r  ind  

performance, and cost .  

A. Processina o f  Passenaers. 

ion, t h e  c r i t e r i a  

c a t o r s  of adequate 

Some knowledge must be gained and p r e d i c t i o n s  made as t o  t h e  

number o f  passengers who w i l l  pass through t h e  s t a t i o n .  Th is  

in fo rmat ion  must be t r a n s l a t e d  i n t o  requirements for  space and 

equipment t o  enable t h e  r i d e r s  t o  pass through t h e  s t a t i o n  e f f i c i e n t l y ,  

sa fe ly ,  and comfortably.  Two c lasses o f  users must be considered, 

t h e  general user and t h e  specia l  user ( t h e  p h y s i c a l l y  handicapped and 

t h e  e l d e r l y ) .  

The d iscuss ion t h a t  f o l l o w s  focusses on t h e  components i n  t h e  

s t a t i o n ,  bu t  by in ference one can see what cons idera t ions  must be 

g iven t o  t h e  users. A t t e n t i o n  t o  t h e  components permi ts  t h e  

p lanning team t o  i d e n t i f y  performance ind ices  associated w i t h  design 

o b j e c t i v e s  and c r i t e r i a  for  evaluat ion.  

Accordingly, f u n c t i o n a l  components a r e  those elements provided t o  

meet t h e  opera t iona l  o b j e c t i v e s  of t h e  s t a t i o n .  They e s t a b l i s h  t h e  
e f f e c t i v e  passenger capac i ty  o f  t h e  f a c i l i t y  t h a t  r e s u l t s  from t h e  

t y p e  and amount o f  f a c i l i t i e s  provided f o r  pedest r ian movement 

and staging. The major f u n c t i o n a l  components a r e  combinations of space 

and devices I l s t e d  below: 
- ,  - .  . $  I .  In te rnd l  pedes t r ian  movement (passageways, s t a i r s ,  ramps, 

escalators,..elevatorS, moving. walks, ramps, e t c .  1; 

L ine  'haul t r a n s l t  acce-ss (en'try c o n t r o l  and f a r e  col lec t ion ,  
loading and unloadl'ng); 

2. 

. .  
3. Components which- f a.c l I 1 t a t e  movements between t h e  access 
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modes and t h e  s t a t i o n  (ramps, e l e c t r i c  doors); 

4 .  Communications ( i n f o r m a t i o n  and d i r e c t i o n a l  graphics,  
p u b l i c  address system); and 

5. Special p r o v i s i o n s  for  t h e  e l d e r l y  and handicapped. 

The amount and arrangement o f  pedest r ian t r a v e l  f a c i l i t i e s  and 

space i n  t e r m i n a l s  w i l l  a f f e c t  d i f f e r e n t  measures o f  aggregate t r a v e l  

t imes, distances, and queueing. Accordingly, t h e  interchange system 

arrangment must be considered. 

i n  descr ib ing  t h e - e f f e c t i v e n e s s  o f  a s t a t i o n  

The f o l l o w i n g  measures a r e  usefu l  

ayout. 

1 .  Coherence: c o n n e c t i v i t y ,  a c c e s s i b i l  t y ,  c o n t i n u i t y .  

2. Travel  d istances, t imes and delays. 

3 .  C o n f l i c t s  (among passenger f lows) .  

4. S e c u r i t y  cons idera t ions  (e.g., i s o l a t e d  paths, dark 
corners, e t c . ) .  

5. Path choice a v a i l a b l e .  

6. Queueing po in ts .  

Accordingly,  both t h e  amount and arrangement o f  t h e  interchange 

f a c i l i t y  components e s t a b l i s h  t h e  passenger processing subsystem of 

t h e  s t a t i o n .  

B. The S t a t i o n  Environment, Amenities, Safety, and Secur i ty  

The environmental q u a l i t y  of a t r a n s i t  s t a t i o n  i s  represented by 

those dimensions w i t h  which t h e  pedestr ian associates h i s  o r  her 

personal comfort, canvei ience, sa fe ty ,  and s e c u r i t y .  These envfronmental 

cons idera t ions  a r e  n o t  d i r e c t l y  associated w i t h  t h e  movement of people 
b u t  p e r t a i n  t o  t h e  phys ica l  environment through which they move. 

a r e  d i f f i c u l t  t o  assess and produce s u b t l e  e f f e c t s  on people 's 

a t t i t u d e s ,  b u t  for  design purposes they can be associated w i t h  a c t i v i t y  

p o i n t s  w i t h i n  t h e  i n t e r f a c e  f a c i l i t y .  

an i n d i r e c t  e f f e c t  on t h e  f u n c t i o n a l  miss ion o f  t h e  s t a t i o n ,  

as t h e i r  a v a i l a b i l i t y  enhances t h e  te rmina l  environment. Typical  

Amenit ies 

These a c t i v i t y  modes have 
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environment-amenity concerns inc lude t h e  f o l l o w i n g .  

I .  The phys ica l  environment ( I  igh t ing ,  a i r  q u a l i t y ,  
temperature, a e s t h e t i c s  adver t i s ing ,  c lean l iness ,  
music, e t c . ) .  

2. Non-transport  businesses and serv ices  ( p r i v a t e  concessions 
such as newspaper stands, c o f f e e  shops, barber shops and 
o t h e r  small  businesses and serv ices) .  

3. Restrooms and lounges; f i r s t  a i d  s t a t i o n s ;  p u b l i c  
telephones. 

4 .  Weather p r o t e c t i o n .  

5. Other. 

The te rmina l  environment a l s o  a f f e c t s  s a f e t y  and s e c u r i t y  

cond i t ions .  Typica l  safety  standards incorporated i n t o  s t a t i o n  design 

inc lude f i r e  prevent ion and acc ident  reduc t ion  measures. Secur i ty  

p r o v i s i o n s  a r e  employed f o r  p r o t e c t i o n  aga ins t  cr ime and vandalism. 

The amenity, sa fe ty ,  and s e c u r i t y  features can be s a i d  t o  comprise 

and environmental subsystem o f  t h e  t r a n s i t  s t a t i o n .  The combined 

performance o f  subsystems for  t h e  passenger processing and environmental 

c o n d i t i o n s  accounts f o r  t h e  o v e r a l l  e f f e c t i v e n e s s  o f  a s t a t i o n  design. 

C. Prov is ions  f o r  Special Users 

I n  a d d i t i o n  t o  t h e  design considerat ions regard ing t h e  o r d i n a r y  

user, recent  t r a n s p o r t a t i o n  systems designs and r e l a t e d  l e g i s l a t i o n  
r e f l e c t  an increased concern f o r  spec ia l  users, e s p e c i a l l y  those 

handicapped and e l d e r l y  i n d i v i d u a l s  whose ambulatory f u n c t i o n s  a r e  

impaired. Devices, design features,  and p o l i c i e s  whlch a i d  these 

groups a r e  included i n  t h e  passenger process subsystem. Typica l  

measures which may be taken inc lude lanes f o r  movement o u t s i d e  o f  

crowds and specia l  leve l  change devices such as e leva tors .  Some 

minimum standards o r  s p e c i f i c  fea tures  may be requ i red  by law f o r  

f u t u r e  s t a t i o n s  . 
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D. 0b. iect ives.  C r i t e r i a  and Measures o f  Performance 

The goal o f  s t a t i o n  design i s  t o  p rov ide  t h e  best  leve l  o f  

acceptable s e r v i c e  under t h e  governing f i n a n c i a l  and design c o n s t r a i n t s .  

Thus, t h e  performance o f  t h e  s t a t i o n  system must be evaluated r e l a t i v e  

t o  a s e t  o f  predef ined o b j e c t i v e s  which d e r i v e  from t h e  a f f e c t e d  

i n t e r e s t s .  

The f o l l o w i n g  l i s t i n g  o f  s t a t i o n  design o b j e c t i v e s  has been 

der ived t o  r e f l e c t  t h e  p o i n t s  o f  view of t h e  general user, t h e  specia l  

user ( e l d e r l y  and handicapped), and t h e  operator .  

Passenger Processing Object ives 

General User 

1 .  Minimize t r a v e l  impedances ( t ime, d is tance)  
2. Minimize delays (queues) 
3. Minimize c o n f l i c t s  (c ross ing  movement paths)  
4. Min 
5. Min 
6. Max 
7. Max 
8. Col 
9.  Min 

- 
m i  ze crowd i ng 
mize d i s o r i e n t a t i o n  
mize s a f e t y  
mize re1 i a b i  I i t y  
e c t  f a r e  e f f i c i e n t l y  
mize leve l  changes 

SDecial User 

1 .  E l i m i n a t e  leve l  changes 
2. Reduce f a r e  c o l l e c t i o n  b a r r i e r s  
3. Avoid crowding 
4. E l  iminate phys ica l  b a r r i e r s  
5. Prov ide l o c a t i o n a l  guides 

ODera t o r  

1 .  Maximize equipment r e l i a b i l i t y  
2. Contro l  e n t r y  e f f i c i e n t l y  
3. Maximize s a f e t y  
4. Process f lows e f f i c i e n t l y  
5. Prov ide adequate space 
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User and SDecia I User 

Envl ronmenta I Ob i e c t i v e s  

I .  

2. 
3. 
4. 

5. 
6. 
7 .  
8. 

Prov ide comfor tab le amblent environment (heat, noise, 
a i r  q u a l i t y )  
Prov ide adequate l i g h t i n g  
Prov ide c lean surroundings 
Ensure an a e s t h e t i c a l l y  pleasant environment ( i n c l u d i n g  
a t t r a c t i v e  use of spaces, p r o v i s i o n  o f  music, a r t ,  e t c . )  
Prov ide f o r  personal comfor t  
Prov ide serv ices and concessions 
Prov ide adequate weather p r o t e c t i o n  
Prov ide adequate s e c u r i t y  

1 .  Prov ide proper s e c u r i t y  
2. Prov ide adequate s a f e t y  

F i sca I Ob i e c t  i ves 

I n  a d d i t i o n  t o  t h e  o b j e c t i v e s  associated w i t h  t h e  f u n c t i o n a l  

and environmental elements o f  t h e  terminal ,  t h e  opera t ing  agency i s  

concerned w i t h  t h e  f o l l o w i n g  o b j e c t i v e s  concerning economy o f  t h e  

opera t ion  and t h e  p o t e n t i a l  f o r  expanding t h e  f a c i l i t y .  

I .  
2. 
3. 
4. 
5. 
6 .  

7 .  

Minimize maintenance, c leaning,  and replacement needs 
Obtain an e f f i c i e n t  r e t u r n  on incremental investment 
Receive adequate income from non-transport  a c t i v i t i e s  
U t i l i z e  energy e f f i c i e n t l y  
Minimize t o t a l  c o s t  
E x p l o i t  j o i n t  development ( s t a t i o n  b u i l t  i n  concer t  
w i t h  adjacent r e t a i l  and o t h e r  businesses). 
Prov ide o p p o r t u n i t y  for  expansion. 

The te rmina l  planning, design, and economy o b j e c t i v e s  t h a t  

have been g iven f o r  t h e  i n t e r e s t  groups a r e  t r a n s l a t e d  i n t o  a s e t  

of example c r i t e r i a  ca tegor ies  i n  Table 1 .  The ca tegor ies  f o r  a 

g iven s t a t i o n  design a r e  i d e n t i f i e d  and then used as ind ices  t h a t  

def’ine e x p l i c i t  performance measures t o  meet t h e  needs of s p e c i f i c  

design problems. 
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Table I .  Eva lua t ion  C r i t e r i a  Categor ies For 
S t a t i o n  Performance 

I .  Travel  Tlme Measures ~ 12. Noise Levels 

2. Area Provlded for  Personal 13. I I l umina t ion  
Movements 

14, Persona I Comfort Fac i I it i es 
5 .  Queues (de lays)  

15. C lean l iness  
4 .  Crossing Flows f o r  Paths 

5 .  Connec t i v i t y  (d i rec tness  o f  
16. Adver t i s i ng  

t r a v e  I paths 1 17. Concessions 

6. E f fec t i veness  of D i r e c t i o n a l  18. Weather P r o t e c t i o n  
Aids 

19. Maintenance Requirements 

20, Cost E f fec t i veness  

21. J o i n t  Development 

7 .  P o t e n t i a l  Safety  Hazards 

8. Secur i t y  R isk  P o t e n t i a l  

9 .  B a r r i e r s  t o  Special Users Po ten t i a  I 

I O .  A i r  Q u a l i t y  22.  Design F l e x i b i l i t y  

I I .  Thermal Comfort a 

26 



E. P o l i c y  and Measures o f  Performance and Cost 

The c r i t e r i a  g iven i n  Table I were se lected by cons ider ing  t h e  

phys ica l  elements o f  t h e  s t a t i o n  and t h e  a f f e c t e d  i n t e r e s t  groups, 

To organize and show t h e  r o l e s  o f  s t a t i o n  components w i t h i n  a 

procedural design methodology, a f u r t h e r  c l a s s l f i c a t i o n  scheme i s  

developed. Here t h e  te rmina l  performance c r i t e r i a  a r e  c l a s s i f i e d  

according t o  t h e  manner hy which they  en ter  t h e  te rmina l  a n a l y s i s  

process, i .e.,  as a r e s u l t  of  an i n i t i a l  p o l i c y  dec is ion  or as 

measures o f  performance and economic e f f i c i e n c y .  The former 

category r e f l e c t s  contemporary community values, w h i l e  t h e  l a t t e r  two 

prov ide  phys ica l  measures of t h e  opera t iona l  e f f i c i e n c y  o f  a te rmina l  

func t ion .  I t  i s  usefu l  t o  make t h i s  d i s t i n c t i o n  because d i f f e r e n t  

dec is ion  processes govern t h e  two areas. Table 2 i l l u s t r a t e s  

examples o f  t y p i c a l  s t a t i o n  components as c l a s s i f i e d  under t h i s  scheme. 

The i n t e r r e l a t i o n s h i p s  among t h e  a n a l y t i c a l  measures and ca tegor ies  

used i n  t h i s  c a t e g o r i c a l  development o f  s t a t i o n  c r i t e r i a  a r e  summarized 

i n  F igure  5. Th is  diagram shows t h e  steps invo lved i n  d e f i n i n g  t h e  

elements f o r  an eva lua t ion  model. The phys ica l  te rmina l  components a re  

i d e n t i f i e d  and those i n t e r e s t  groups a f f e c t e d  by t h e i r  performance 

a r e  considered when developing a s e t  of o b j e c t i v e s  t h a t  apply  t o  t h e  

general s t a t i o n  design problem, These o b j e c t i v e s  (e.g., minimize 

t r a v e l  impedance) a re  used t o  develop a s e t  o f  c r i t e r i a  (e.g., walk 
t i m e  r e q u i r e d )  which e s t a b l i s h  a s e t  of performance measures (e.g., 

minutes r e q u i r e d ) .  The performance parameters a r e  then categor ized as 

e i t h e r  r e s u l t s  of p o l i c y  decis ions, measures of t h e  performance o f  

func t iona l  elements, o r  measures o f  t h e  c o s t  o f  cons t ruc t ion ,  opera t ion  

and maintenance, Thts c l a s s l f i c a t t o n  Is used l a t e r  t o  show how 

decis ions regard ing t h e  var ious  design elements a r e  t r e a t e d  i n  t h e  
t r a n s i t  s t a t i o n  design methodology, 
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Table 2. T r a n s i t  S t a t i o n  Component C l a s s i f i c a t i o n  f o r  Ana lys is  

P o l i c y  Elements Cost E I ements Performance E l  ernents 

Concessions F ixed C a p i t a l  Cost Passenger Processing 

Adver t i s l ng  

Persona I Care 
Faci I i t i e s  

Telephones 

Aesthe t ics  

Operat i ng Cost 

Maintenance Cost Phys i ca I Env i ronrnent 

P o l i c y  Related Cost Safety  

User Cost Secur i t y  

Passenger O r i e n t a t i o n  

Const ruc t ion  M a t e r i a l s  

Design F l e x i b i l i t y  

Park ing ,Faci I i t i e s  

P rov i s ions  for 
Hand ;capped 
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- PHYSICAL TERMINAL COMPONENTS 

Transpor ta t  ion  Env i ronrnent P rov i s ions  f o r  
Funct ions Special  User 

1 

Special User Operator User 

FIGURE 5:  D e f i n i t i o n  o f  S t a t i o n  Performance Measures 

Pol i c y  Per f  orma nce cost 
J 
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F. Design Process 

A general ized t r a n s i t  s t a t i o n  design and eva lua t ion  methodology 

must p rov ide  adequate means t o  est imate t h e  expected leve l  o f  s t a t i o n  

performance. 

o f  t h e  p o l i c y ,  performance, and c o s t  categor ies f o r  t h e  design c r i t e r i a ,  

i s  shown i n  F igure 6. I n  t h i s  process, performance c r i t e r i a  a re  

employed i n  a design methodolgy which uses supply, demand, and p o l i c y  

requirements i n  designing and measuring t h e  performance and c o s t  of 

a l t e r n a t i v e  terminal  f a c i l i t i e s .  

A comprehensive framework f o r  ana lys is  based on use 

This  procedure i s  usefu l  i n  s p e c i f i c  te rmina l  design problems 

such as t h e  renovat ion o f  e x i s t i n g  s ta t ions ,  t h e  design o f  new te rmina ls  

f o r  e x i s t i n g  r a p i d  t r a n s i t  o r  i n t e r c i t y  ground t r a n s p o r t a t i o n  modes and 

t h e  r e l a t e d  access modes, and f o r  t h e  design of te rmina ls  for  new 

systems. These t h r e e  problems can be reduced t o  two pr imary 

a p p l i c a t i o n s  of t h e  a n a l y t i c  methodology; i .e . ,  t h e  renovat ion o f  

e x i s t i n g  te rmina l  s t ruc tu res ,  and t h e  c o n s t r u c t i o n  of new modal 

interchange f a c i l i t i e s .  

The renovat ion problem i n i t i a l l y  r e q u i r e s  measures of t h e  

performance and c o s t  parameters for  an e x i s t i n g  f a c i l i t y .  

measures are  then evaluated i n  r e l a t i o n  t o  t h e  c u r r e n t  te rmina l  

management p o l i c y .  S i t e  requirements and demand measures, brought up 

t o  date, a r e  used I n  con junc t ion  w i t h  t h e  conclus ions from t h e r  te rmina l  

eva lua t ion  as a bas is  for  recommending improvements regard ing both 

p o l i c y  and changes i n  t h e  phys ica l  te rmina l  f a c i l i t y .  Th is  renovat ion 

These 

s t r a t e g y  en ters  t h e  ana 

3. 

The development o f  

s ta ted  design standards 

y s i s  framework shown i n  F igure 6 a t  nodal p o i n t  

a new te rmina l  design focuses on meeting 

modal and s i t e  requirements, and expected 

demand leve ls .  Here, p lanners e n t e r  t h e  process shown i n  F igure 6 

a t  node I t o  develop p o l i c y  p r i o r  t o  cons idera t ion  o f  t h e  s t a t i o n  

proper.  

performance and c o s t  c r i t e r i a .  

A l t e r n a t i v e  designs are  then developed and evaluated against  
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L 
Local Demand 
and S t t e  
Requ i rements 

Performance Fact I i t y  
C r [ t e r i q  and Requirements 
Sta nda r d  s 

E n t r y  
For New - - - - - - -  

J. 
Pol i c y  'rl 

Entry 

Renovation 

Performance Measures 

Costs 
--------- 

1 --- 
I 
I 
I 
I 
I 

I 

Revised P o l i c y  I 

Decis ion 
~ 

I nd ica tes  t h e  a p p l i c a t i o n  o f  te rmina l  a n a l y s i s  procedures 
for  t h e  f o l l o w i n g  purposes: 

1 .  E s t a b l i s h  p o l i c y  
2. Generate a l t e r n a f i v e  te rmina l  designs 
3. E s t a b l l s h  performance and c o s t  measures f o r  eacn 

a I t e r n a t  i ve 

F igure  6: Transpor ta t ion  S t a t i o n  Design Process 
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G. Est imat ion o f  Performance Measures 

The c r i t e r i a  l i s t e d  i n  Table I a r e  used t o  compare a l t e r n a t i v e  

t r a n s i t  s t a t i o n  designs, The in fo rmat ion  requirements f o r  t h e  s t a t i o n  

design and p lan  eva lua t ion  depend p r i m a r i l y  on t h e  o b j e c t i v e s  

( c r i t e r i a )  t h a t  a r e  associated w i t h  a p a r t i c u l a r  design problem, 

i d e n t i f i e d  c r i t e r i a  use e i t h e r  o b j e c t i v e  measures on some numerical 

sca le  ( i .e . ,  t ime, temperature, no ise)  w i t h  c l e a r l y  def ined standards, 

o b j e c t i v e  measures r e l a t i v e  t o  some s u b j e c t i v e  standard ( o r i e n t a t i o n  

aids,  concessions), o r  judgements r e l a t e d  t o  some s u b j e c t i v e  standard 

(safety ,  secur i ty ,  p leasantness),  

The 

A complete design i s  t y p i c a l l y  developed w i t h  components 

which a r e  se lected i n  one o f  t h e  f o l l o w i n g  ways, 

a. To meet a bas ic  standard t h a t  i s  genera l l y  acceptable 
t o  t h e  pro fess ion  ( f o r  example, t h e  s p e c i f i c a t i o n s  f o r  
an esca la to r ) ,  

b.  As requ i red  by loca l  p o l i c y  ( f o r  example, cons idera t ions  
r e l a t i n g  t o  concessions and' a d v e r t i s i n g ) ,  and 

c. The design elements and/or c o n f i g u r a t i o n  which prov ides 
t h e  best  performance among a s e t  o f  t r i a l  designs, 

The t r a n s i t  s t a t i o n  design process requ i res  t h a t  each component 

be se lected according t o  pre-establ ished c r i t e r i a .  Typica l  s t a t i o n  

components which a r e  considered f o r  t h e i r  performance a r e  l i s t e d  i n  
Table 3. Considerat ion must a l s o  be g iven t o  i n t e r a c t i o n s  among t h e  

Components t o  assure a c o m p a t i b i l i t y  among t h e  d i f f e r e n t  s t a t i o n  

features.  As i n  most design problems, engineer ing experience 

u s u a l l y  accounts f o r  t h e  l a t t e r  f a c t o r ,  b u t  because many t r a n s i t  

p lanners a r e  n o t  f a m i l i a r  w i t h  t h e  complex i t ies  o f  interchange 

f a c i l i t i e s ,  t h i s  Issue concerning i n t e r r e l a t i o n s h i p s  among design 

components Is emphasized, 

The bas ic  r u l e s  f o r  engineer ing design a r e  t y p i c a l l y  conveyed 

i n  terms o f  n a t i o n a l  design standards such as a l lowab le  loads on 

s t r u c t u r a l  members. The pr imary elements of a t r a n s i t  s t a t i o n  
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Table 3. Typica l  S t a t i o n  Features 
Associated With Performance 

Passenger Processing 

Level Change F a c i l i t i e s  
Entrance-Exi t  Faci  I i t i e s  
Area Provided Per Person on Flow Paths 
Travel  Distances 
Travel  Paths 
Fare C o l l e c t i o n  Devices 
Veh i c I e Board 1 ng and E x i t  i ng Areas 

Passenger O r i e n t a t i o n  

D i r e c t i o n a l  Slgns and Maps 
V i s i b i l i t y  of Major Des t ina t i on  Po in ts  
Courtesy Phones 
In fo rmat ion  Booths 

Phys ica l  Environment 

A i  r Flow Contro l  Devices 
Heat ing and A i r  Cond i t ion ing  
L i g h t s  
Weather P r o t e c t  i on  

Secur i ty  

P o l i c e  P a t r o l s  
I so I ated  Spaces 
Survei I lance Cameras 
A I  arms 
Ent ry  Contro l  

Safety  

Number o f  Levels 
Wa I ki  ng D i  stances 
Curbs 
Sta i r s  
Esca I a t o r s  
P la t fo rm Edges 
L i g h t  i ng 
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Table 4. S t a t i o n  Parameters Associated With 
Design Standards 

Phys i ca I Env i ronment 

Odors 
Suspended Aerosols and P a r t i c u l a t e s  
I n f l o w  A i r  

A i r  Discharges 
A i r  V e l o c i t y  
Pressure Changes 
Temperature 
Noi se 

L i g h t i n g  

Energy Requ i rements 

S t ruc tura  I E 1 ements 

Safety Features 

Mechanical Movement Aids 

Construct ion M a t e r i a l s  

Maintenance Program 
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des i gn 

i n  Tab 

of  t h e  

which a r e  associated w i t h  t y p i c a l  design standards a r e  shown 

e 4. Th is  l i s t i n g  i s  n o t  exhaustive, b u t  p rov ides  an i n d i c a t  

t y p e  of  s t a t i o n  com.ponents f o r  which design standards have 

been es tab l i shed.  

on 

Another s e t  o f  s t a t i o n  componen s i s  s p e c i f i e d  fo r  design purposes 

as a r e s u l t  o f  p o l i c y  es tab l i shed  by t h e  opera t i ng  agency. 
l i s t s  these areas where p u b l i c  o f f i c  a l s  must es$ab l ish  p o l i c y  regard ing  

t r a n s i t  te rmina l  programs. Some of these components associated w i t h  

l oca l  p o l i c y  dec is ions  may be r e t r i c t e d  by t h e i r  impact on t h e  

environment, u s u a l l y  as determined i n  environmental impact s tud ies  

requ i red  f o r  t h e  t r a n s i t  system. Other s t a t i o n  fea tu res  may be 

in f luenced by l oca l  Transpor tat ion Systems Management (TSM) p lans  

which a r e  d i r e c t e d  a t  p r o v i d i n g  f o r  short-range t r a n s p o r t a t i o n  needs 

of  urbanized areas. 

t r a n s p o r t a t i o n  resources and i d e n t i f y i n g  improvements i n  t r a f f i c  

engineering, p u b l i c  t ranspor ta t i on ,  regu la t i on ,  p r i c i n g ,  management o r  

operat ions,  n o t  i n c l u d i n g  t h e  c o n s t r u c t i o n  of  major t r a n s p o r t a t i o n  

f a c i l i t i e s  o r  major changes i n  e x i s t i n g  f a c i l i t i e s .  ( 8 )  For instance, 
TSM p lans  may c a l l  f o r  widespread use o f  low-cost express bus s ta t i ons ,  

o r  low-cost improvements t o  subway s t a t i o n s  r a t h e r  than major renovat ion.  

Table 5 

Th is  i s  done by making e f f i c i e n t  use o f  e x i s t i n g  

Using i n fo rma t ion  from these sources, t h e  designer proposes a 

s e t  o f  design v a r i a b l e s  and a s t a t i o n  c o n f i g u r a t i o n  p lan  fo r  t e s t i n g  

aga ins t  c e r t a i n  performance c r i t e r i a ,  i nc lud ing  passenger processing, 
passenger o r i e n t a t i o n ,  t h e  phys ica l  environment, s e c u r i t y ,  and sa fe ty .  

The performance o f  a design r e l a t i v e  t o  some standard o r  expected l eve l  

i s  then est imated through use o f  manual too ls  and computer models. 

Manual techniques . f o r  measuring l i g h t i n g  adequacy, sa fe ty ,  s e c u r i t y ,  and 

passenger process i ng cha rac te r  i s t  i cs a r e  repor ted  i n Reference 5. 

computer technlqu,es a v a i l a b l e  i nc lude  t h e  Subway Environmental S imu la t ion  

(SES) Model and t h e  Urban Mass Transpor tat  i o n  Admi n i s t r a t  i on  S t a t  ion  

S imula t ion  (USS)  Package. 

The 

( I O )  

The SES i s  a h igh  speed d i g i t a l  computer modet which can 
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cont inuos ly  evaluate t h e  p is ton-ac t ion  a i r  f lows created by a s e r i e s  

o f  t r a i n s  t r a v e l i n g  through a subway system. 

s i m u l a t i o n  may be requ i red  t o  determine a i r  f lows and heat f lows i n  t h e  

complex geometrical c o n f i g u r a t i o n s  of subway tunnels  and s t a t i o n s .  

Th is  type  o f  dynamic 

The USS Package i s  c u r r e n t l y  being considered f o r  i t s  u t i l i t y  i n  

t h e  Urban Transpor tat ion Planning System (UTPS). The program, f o r  a 
g iven s t a t i o n  design and passenger demand, can est imate areas f o r  

walk ing and wai t ing,  area c h a r a c t e r i s t i c s  and t h e i r  d i s t r i b u t i o n s ,  

over  t ime for  comparison w i t h  standards f o r  design o r  leve l -o f -serv ice.  

The f i n a l  c r i t e r i a  f o r  s e l e c t i n g  elements i n  a t r a n s i t  s t a t i o n  

design are associated w i t h  cost .  The e f f e c t i v e n e s s  o f  any improvement 

o f  a design over  minimal performance l e v e l s  must be j u s t i f i e d  i n  

economic terms. The t r a n s i t  s t a t i o n  design i s  t h e r e f o r e  const ra ined 

by t h e  contemporary design standards, es tab l i shed p o l i c y  and by 
budgetary l i m i t s .  The planner must f i r s t  e s t a b l i s h  t h e  design standards, 

p o l i c y ,  and budget f o r  each s p e c i f i c  s t a t i o n  plan. The remaining 

design parameters can then be v a r i e d  and t e s t e d  t o  determine which 

a l t e r n a t i v e  performs best  i n  view of t h e  s t a t e d  c r i t e r i a .  

and eva lua t ion  process i s  addressed i n  t h e  remaining sec t ions  o f  t h i s  

repor t ,  beginning w i t h  a cons idera t ion  o f  p o l i c y  issues. 

This  design 

36 



Table 5. Station Components Associated with 
Local Pol Icy Decisions 

Concess i ons 

Advertising 

Personal Care Facilities 

Public Telephones 

Aesthetics and Cu I tura I Envi ronment 

Construction Materials 

Design Flexibility 

Parking Facl I ities 

Provisions for Special Users 
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I V .  SPECIFICATION OF STATION 
DESIGN PARAMETERS 

A. P o l i c i e s  f o r  S t a t l o n  Design, Operation, and Maintenance 

care  

p rov  

care  

s t a t  

Major 

f a c i  I 

s ions 

u l  l y  

on wh 

p o l i c y  issues inc lude concessions, adver t i s ing ,  personal 

t i e s ,  p u b l i c  telephones, park ing f a c i l i t i e s ,  and 

f o r  t h e  handicapped. Each o f  these items must be s tud ied  

n o rder  t o  pro%ide f o r  maximum usage and acceptance o f  t h e  

l e  remaining w i t h i n  t h e  l i m i t s  o f  t h e  c o s t  and design 

const ra i n t s .  

Concessions 

The general p o l i c y  concerning concessions must be developed a t  

each f a c i l i t y  si-te o r  f o r  each system o f  s t a t i o n s .  
have f e l t  t h a t  t h e  disadvantages o f  having concessions f a r  outweigh 
t h e  advantages. For instance, t h e  residues o f  chewing gum, candy, 

and c o f f e e  cups may be d i f f i c u l t  and expensive t o  c lean up. 

can a l s o  cause problems i n  pedest r ian flow i f  they a r e  improperly 

designed o r  c o n t r o l l e d .  I t  i s  a t  l e a s t  p a r t l y  f o r  these reasons 

t h a t  Washington METRO s t a t i o n  p lans do n o t  inc lude p r o v i s i o n s  f o r  

concessions. On t h e  o t h e r  hand, t h e  c o l o r  and v i t a l i t y  t h a t  can be 

Some planners 

Concessions 

provided by concessions might b r i n g  a specia l  a d d i t i o n  

a e s t h e t i c  appeal of  a s t a t i o n .  The p o t e n t i a l  monetary 

r e n t i n g  space f o r  concessions and t h e  convenience prov 

users should a l s o  no t  be overlooked. 

t o  t h e  

advantages 

ded t o  s t a  

O f  

ion 

The BART system a r c h i t e c t u r a l  standards c a l l  for space f o r  

vending machines and a manned concession booth i n  each s t a t i o n .  

The two basic  concession goals  t h e  BART system i s  seeking t o  f y l f i l l  

a re :  

t h e  convenlence of BART system patrons, and (2 )  t o  e s t a b l i s h  vending 

and manned concession standards which w i l l  f a c i l i t a t e  a systemwide 

concession opera t ion .  

( 1 )  t o  p rov ide  f a c i l i t i e s  and space f o r  concessions requ i red  f o r  

Space t o  be provided f o r  concessions and businesses must u l t i m a t e l y  
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be based upon local  goals  and o b j e c t i v e s  associated w i t h  land use 

and t r a n s p o r t a t i o n .  

concessions might be a comparlson o f  t h e  c o s t  o f  development i n c l u d i n g  

space, u t i l 5 t i e s ,  maintenance, and s e c u r i t y  w i t h  expected income. Also, 

t h e  increased t r a v e l  t imes of t r ipmakers due t o  t h e  l a r g e r  d is tances 

caused by t h e  concession area might  be used as an o b j e c t i v e  measure. 

One o b j e c t i v e  measure o f  t h e  f e a s i b i l i t y  of  

F igure 7 shows concession stands i n  t h e  middle o f  a s t a t i o n  

walkway. F igure 8 shows a f l o r a l  shop located t o  t h e  s i d e  of  a 

s t a t i o n  movement area. There examples i l l u s t r a t e  t h e  p o t e n t i a l  f o r  

c r e a t i v e l y  us ing concessions t o  e n l i v e n  a s t a t i o n ' s  atmosphere. 

Advert  i s i ng 

A d v e r t i s i n g  i s  a source o f  a d d i t i o n a l  revenue t o  support  

opera t ion  o f  t h e  te rmina l .  

i f  it i s  c o n t r o l l e d  by locat ion,  content,  and s ize .  I t  should no t  

be placed where it d e t r a c t s  from t h e  a e s t h e t i c s  o f  t h e  s t a t i o n .  

a d v e r t i s i n g  should no t  be placed c l o s e  t o  passenger guide s igns and 

o t h e r  d i r e c t i o n a l  a ids.  I t  i s  noteworthy t h a t  i n  t h e  past  a d v e r t i s i n g  

has been located i n  a wide v a r i e t y  o f  p laces i n  and around t r a n s i t  

s t a t i o n s  i n c l u d i n g  on k iosk- type s t r u c t u r e s  i n  s t a t i o n  park ing  l o t s  and 

mezzanines, a long passageways, on both center  and s i d e  p la t fo rms 

(see F ig.  91, on w a l l s  a longside escalators ,  and even on t h e  v e r t i c a l  
faces of  e s c a l a t o r  steps (see F ig,  I O ) .  

A d v e r t i s i n g  should be sanctioned o n l y  

Also, 

Personal Care F a c i l i t i e s  (Restrooms, A i d  S t a t i o n s )  

Many of t h e  loca t iona l  and a e s t h e t i c  cons idera t ions  g iven f o r  

concessions apply  t o  resTrrooms and o t h e r  personal care  f a c i l i t i e s .  These 

f a c i l i t i e s  a r e  sometimes requ i red  by b u i l d i n g  codes t h a t  s p e c i f y  t h e  

type, number, and l o c a t i o n  of t o l l e f -  nd a i d  s t a t i o n s  t o  be provided 

i n  p u b l i c  bu i ld ings .  

T r a n s i t  agencies u s u a l l y  develop more appropr ia te  standards which 

c o i n c i d e  w i t h  loca l  b u i l d i n g  p r a c t i c e .  The r e s u l t s  a r e  wide-ranging. 

The New York C i t y  T r a n s i t  A u t h o r i t y  PO i c y  prov ides p u b l i c  t o i l e t s  a t  

t r a n s f e r  and major s t a t i o n s  on ly ,  

restrooms, b u t  entrance t o  them i s  con r o l l e d  through t e l e v i s i o n  

The BART system provides p u b l i c  
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FIGURE 7:  Contemporary Concession Stands 
( P a r i s  Regional L ine)  

FIGURE 8: F l o r a l  Bout ique i n  Modern S t a t i o n  (Montreal )  
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s u r v e i l l a n c e  by an opera tor  a t  a remote loca t ibn .  The Washington 

METRO system, however, has se lected t o  p rov ide  no p u b l i c  restrooms 

i n  t h e i r  s t a t i o n s .  I f  t h e r e  i s  no loca l  p o l i c y  r e q u i r i n g  restrooms o r  

a i d  s ta t ions ,  t h e i r  i n c l u s i o n  o r  exc lus ion w i l l  be judged on t h e i r  own 

m e r i t s  f o r  t h e  system. 

P u b l l c  TeleDhones 

Pay telephones p l a y  a s i g n i f i c a n t  r o l e  i n  American l i f e  and 

a r e  a v a i l a b l e  i n  almost a l l  p u b l i c  places. Therefore, as a mat ter  

o f  p o l i c y  p u b l i c  telephones should be a v a i l a b l e  a t  se lected places 

throughout t h e  s t a t i o n ,  The telephones should be located so t h a t  they 

a r e  v i s i b l e  bu t  do no t  i n t e r f e r e  w i t h  pedest r ian movements. The 

number should be based upon passenger volumes and na ture  o f  t h e  

t r i p s  passing through t h e  te rmina l .  

Aes the t ics  and C u l t u r a l  Environment 

These design elements prov ide t h e  t r ipmaker  w i t h  a p leasant  and 

p o s i t i v e  experience a t  t h e  t e r m i n a l ,  Music, a r t ,  open assembly 

areas, unique l i g h t i n g  and o t h e r  a r t i s t i c  fea tures  apply,  The a d d i t i o n  

o f  ref inements t o  a t r a n s i t  s t a t i o n  cannot be warranted by o b j e c t i v e  

measures such as a comparison o f  d i r e c t  cos ts  and b e n e f i t s .  

concerning a e s t h e t i c  and c u l t u r a l  dimensions must be based s o l e l y  on 

t h e i r  r o l e  t o  t h e  t o t a l  system and t h e  a v a i l a b l e  resources. 

c u r r e n t  treatmen+ g iven t o  t h e  s t a t l o n s  of t h e  Washington, D. C. Metro 
System a t t e s t  t o  t h e  f a c t  t h a t  cons iderable expense can be j u s t i f i e d  

t o  g i v e  t r a n s i t  s t a t i o n s  landmark ures I I  and 12 show how 

ar twork  can be used t o  focus o u t s  ! t o  a s t a t i o n .  

Decis ions 

The 

Another important ae n s i d e r a t i o n  i s  s tandard iza t ion  
have emphasized i n d i v i d u a l i z e d  o f  des i gn. 

design o f  t h e i r  s t a t i o n s i s o  t h  we l l  w i t h  t h e  a r c h i t e c t u r e  

o f  each surrounding neighborhood, On t h e  o t h e r  hand, some systems 
standard ize design t o  reduce cos ts  and a i d  I n  t h e  i d e n t i f i c a t i o n  o f  

any s t a t i o n  as a p a r t  o f  t h e  t r a n s i t  system, 

Receni I y-  some 

For example, F igure  13 
\ 
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FIGURE 9 :  A d v e r t i s i n g  Poster on Side P l a t f o r m  ( P a r i s )  

FIGURE I O :  A d v e r t i s i n g  on Esca la to r  Step Faces (Hamburg) 
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FIGURE I I : Artwork Around S t a t i o n  Entrance CMinneapol i s /  S t .  Paul 1 

- I  

1 1  

FIGURE 12: Fountain Near Entrance (Mi*nneapo I i s /  S t .  Pau I 1 

- I  

1 1  

FIGURE 12: Fountain Near Entrance (Mi*nneapo I i s /  S t .  Pau I 1 
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FIGURE 14: 
Cof fered Wa I I s  o f  
Washington METRO 
Underground S ta t i ons  
(Metro Center S t a t i o n )  

FIGURE 13: 
Unique Mul t i -Level  S t a t i o n  
I n t e r  i o r  Des i gn 
( B a r t  Berkeley S t a t i o n )  
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shows a unique i n t e r i o r  s t a t i o n  design w h i l e  F igure 14 shows t h e  

standard i zed c o f f e r e d  wa I I s used i n Wash 1 ngton METRO underground 

s t a t  ions . 
Construct ion M a t e r i a l s  

As t h e  s t a t i o n  ages, v i s u a l  e f f e c t s  must be maintained. Th is  

means t h a t  t h e  c lean ing  and maintenance program i s  d i r e c t l y  r e l a t e d  

t o  t h e  s e l e c t i o n  of f i n i s h  m a t e r i a l s  and has a considerable e f f e c t  

on t h e  t o t a l  c o s t  o f  opera t ing  t h e  t r a n s i t  system, For instance, i f  

m a t e r i a l s  a r e  immune t o  g r a f f i t i  a r t i s t s  by being o u t  o f  reach o r  

e a s i l y  cleaned, s i g n i f i c a n t  c o s t  savings may r e s u l t .  I t  i s  important 

t h a t  c o n s t r u c t i o n  m a t e r i a l s ,  i n c l u d i n g  t h e  des i red f i n i s h ,  be considered 

i n  depth i n  t h e  e a r l y  p lanning stages so t h a t  appropr ia te  m a t e r i a l s  can 

be se lected dur ing  t h e  s t a t i o n  design process, Th is  cons idera t ion  

should inc lude t h e  i n s t a l l a t i o n  and maintenance cos ts  o f  d i f f e r e n t  

m a t e r i a l s  used f o r  f l o o r s ,  wal ls ,  c e i l i n g ,  doors, r a i l i n g s ,  and o t h e r  

s a l i e n t  fea tures  o f  t h e  s t a t i o n ,  

Design F l e x i  b i  I i t y  

A s t a t i o n  design must be r e l a t e d  t o  t h e  p o t e n t i a l  f o r  expansion 

and/or j o i n t  development w i t h  o t h e r  f a c i l i t i e s ,  as for  example, 

a m u l t i - s t o r y  te rmina l  b u i l d i n g  t h a t  maybe expanded t o  more f l o o r s ,  
or  be i n t e g r a t e d  w i t h  a shopping o r  apartment complex. The l a t t e r ,  

j o i n t  development, inc ludes coordinated p lanning and development o f  
t r a n s p o r t a t i o n  f a c i l i t i e s  and changes i n  land use over, under, and i n  

t h e  immediate v i c i n i t y  (one-half m i l e  r a d i u s )  o f  t h e  f a c i l i t y .  Both 

p u b l i c  and p r i v a t e  development a c t i v i t y  may be accommodated. J o i n t  

development cons idera t ions  w i l l  be most important when t h e  te rmina l  

i s  a foca l  p o i n t  i n  an ac 
+ ,  

Expansion cons idera t  a n t  i n  areas where popu la t ion  

growth and more intense I en forecasted. Th is  would 
apply  p r i m a r i l y  t o  areas c e n t r a l  business d i s t r i c t  

where t h e r e  i s  c u r r e n t l y  of open space. 
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Park ing Faci 1 i t i e s  

The important issues concerning park ing  f a c i l i t i e s  a t  t r a n s i t  

interchange f a c i l i t i e s  inc lude t h e  f o l l o w i n g :  number of spaces, mode 

o f  opera t ion  ( i .e . ,  degree o f  automation), l o c a t i o n  ( i .e.,  ad jacent  

t o  o r  w i t h i n  t h e  s t a t i o n  proper) ,  terminal  access pathways and v e r t i c a l  

movement a ids,  weather p r o t e c t i o n ,  r a t e  s t r u c t u r e ,  p u b l i c  o r  p r i v a t e  

management, and v isua l  and o t h e r  impacts t o  t h e  surrounding area. 

The number o f  spaces requi red are  determined from t h e  s i z e  

and nature o f  t h e  t r a n s i t  demand and t h e  park ing requirements for  

appropr ia te  non-transport  a c t i v i t i e s  i n  t h e  s t a t i o n  v i c i n i t y .  A l t e r n a t i v e  

park ing  design concepts a r e  then considered, and t h e  cos t -e f fec t i veness  

o f  a l t e r n a t i v e  park ing  supply s t r a t e g i e s  considered. 

noted t h a t  some t r a n s i t  s t a t i o n s  have experienced problems, i n c l u d i n g  

loss o f  p o t e n t i a l  r i d e r s ,  by underest imat ing park ing  demand and 
p r o v i d i n g  an i n s u f f i c i e n t  number of park ing  spaces. 

I t  should be 

Prov is ions  for  t h e  E l d e r l v  and HandicaDDed 

Devices and design fea tures  which a i d  t h e  m o b i l i t y  of t h e  

e l d e r l y  and handicapped people have been included i n  recent  t r a n s i t  

system designs both independently of and as t h e  r e s u l t  o f  r e l a t e d  

l e g i s l a t i o n .  This  problem is, there fore ,  a concern t o  a l l  l e v e l s  

o f  j u r i s d i c t i o n  over  t r a n s p o r t a t i o n  systems. 

S p e c i f i c  design o b j e c t i v e s  f o r  t r a n s i t  s t a t i o n s  which are  

i d e n t i f i e d  w i t h  specia l  users inc lude minimal leve l  changes ( o r  

spec ia l  a i d s  such as e l e v a t o r s ) ,  spec ia l  restroom f a c i l i t i e s ,  ease 

o f - p a s s i n g  through f a r e  c o l l e c t i o n  areas; spec ia l  f a c i l i t i e s  

(such as passenger separat ion)  t o  avoid being crowded (see F igure  15). 
loca t iona l  and d i r e c t i o n a l  guides, and t h e  e l i m i n a t i o n  o f  o t h e r  

phys ica l  and psychological  b a r r i e r s .  The ex ten t  o f  spec ia l  f a c i l i t i e s  

t o  a i d  t h e  m o b i l i t y  o f  t h e  e l d e r l y  and handicapped can be associated 

w i t h  est imates o f  t h e  demand f o r  t r a v e l  by t h i s  group a t  a g iven s i t e ,  

i .e.,  a 

considerat ions;  wh i le  one located i n  a suburban area populated by 

s t a t i o n  proximate t o  a home f o r  t h e  aged would need specia l  
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FIGURE 15: S ign ing f o r  Handicapped Entrance (Stockholm) 
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most ly young f a m i l i e s  would o n l y  need t o  meet minimal standards. 

When consider ing a c e r t a i n  te rmina l  f o r  accommodations f o r  t h e  

e l d e r l y  and handicapped, t h e  reponsib le  agency must be f i r s t  a l e r t e d  

t o  those p r o v i s i o n s  which are  requ i red  by law. Secondly, 

ine  var ious design standards f o r  b u i l d i n g s  i n  general wh 

ed f o r  accommodating t h e  handicapped. 

Summary 

The in fo rmat ion  g iven i n  t h i s  s e c t i o n  prov ides t h e  p 

they can exam- 

ch are  develop- 

anner w i t h  

a bas is  f o r  showing publSc o f f i c i a l s  those areas where p o l i c y  i s  

needed f o r  t r a n s i t  te rmina l  programs, Also, t h i s  review ensures t h a t  

each r e s u l t i n g  p o l i c y  a r i s e s  from a systemat ic appra isa l  o f  i t s  

impact on t h e  cost,  performance, and s o c i a l  acceptance o f  t h e  t r a n s i t  

s t a t  ion. 

B. A I t e r n a t  i ve Des ians 

When appropr ia te  p o l i c y  has been es tab l i shed f o r  a t r a n s i t  

s t a t i o n  design, a l t e r n a t i v e  phys ica l  f a c i l i t y  components and layouts  

can be tes ted .  I t  i s  a t  t h i s  stage i n  t h e  design process t h a t  those 

v a r i a b l e  d e t a i l s  o f  t r a n s i t  s t a t i o n s  assoc ia ted  w i t h  opt imal passenger 

processing and user acceptance a r e  tested.  The pr imary s t a t i o n  

subsystems t h a t  a r e  addressed here inc lude passenger processing, 

passenger o r i e n t a t i o n ,  t h e  phys ica l  environment, safety ,  and s e c u r i t y .  

The p a r t i e s  invo lved can inc lude e lec ted  o f f i c i a l s ,  i n  t h e i r  r o l e  as 

p u b l i c  representat ives,  concerned c i t i z e n s '  groups, and neighborhood 

organizat ions,  a long w i t h  t h e  engineers, a r c h i t e c t s ,  planners, and 

opera tors  o f  t h e  s t a t i o n .  

p u b l i c  groups a r e  n o t  included here, p r o j e c t s  may face long 

delays due t o  p o l i t i c a l  and legal  a c t i o n s  c l a i m i n g  improper 
p I ann i ng procedures. 

I f  t h e  e lec ted  o f f i c i a l s  and concerned 

and 

t h e  

max 

The eva lua t ion  o f  a l t e r n a t i v e  designs w i l l  i ncorpora te  performance 

c o s t  measures. 

necessary, i n  which standards must be met (no ise leve ls ,  temperature, 

mum delay, e t c . )  and t h e  cond t i o n a l  , i n  which t h e  best  performance 

There a r e  two types o f  performance c r i t e r i a ,  
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among a s e t  of  a l t e r n a t i v e s  i s  sought, I n  both cases, t h e  measures o f  

e f f e c t i v e n e s s  which r e s u l t  from t h e  i n t e r a c t i o n  o f  a number of s t a t i o n  

design parameters must be c a l c u l a t e d  for each a l t e r n a t i v e  (as opposed 

to those standards which can be met by s p e c i f y i n g  c e r t a i n  features 

such as w id th  o f  doorways o r  number o f  t i c k e t i n g  po in ts . ) .  

Dur ing t h i s  stage t h e  design team, i n c l u d i n g  a r c h i t e c t s ,  planners 
and engineers,  co l labora te ,  f i r s t  to generate a l t e r n a t i v e ' d e s i g n  

concepts and then t o  design f a c i l i t i e s  which meet t h e  s t a t e d  requirsments 

and o b j e c t i v e s .  Design concepts r e f e r  t o  those broad cons idera t ions  

which account f o r  major d i f f e r e n c e s  I n  t e r m i n a l s  such as m u l t i - l e v e l  

vs. s i n g l e  leve l ,  underground vs. aboveground, e x c l u s i v e  shopping 

mal l  zones, automated pedestr ian movement aids,  e tc .  Th is  stage 

g e n e r a l l y  includes est imates o f  environmental impacts, t h e  

incorpora t ion  o f  loca l  t r a n s p o r t a t i o n  systems management plans, and a 
p u b l i c  hear ing process t o  determine o p i n i o n  on t h e  a l t e r n a t i v e  design 

concepts. A f t e r  s p e c i f i c  concepts a r e  agreed upon by t h e  design team, 

d e t a i l e d  f a c i l i t y  designs a r e  prepared. 

A f t e r  an acceptable design bas is  has been es tab l i shed by t h e  

p o l i c y  statements descr ibed above and these design concepts, d e t a i l e d  

designs r e f l e c t i n g  a l t e r n a t i v e  f a c i l i t y  components and layouts  can 

be tes ted .  

s t a t i o n s  associated w i t h  opt imal passenger processing and user 
acceptance a r e  considered. The a n a l y s t  has t h e  o p t i o n  t o  consider  

v a r i a t i o n  i n  t h e  design r e l a t i v e  t o  t h e  phys ica l  environment, 

passenger o r i e n t a t i o n  aids,  s a f e t y  

a I ready been establ  ished as a res" I t  o f  pol icy .  

C. Measuring Performance and Cost , , 

Performance 

I t  i s  a t  t h i s  p o i n t  t h a t  those v a r i a b l e  d e t a i l s  of t r a n s i t  

and secur i ty ,  i f  they have n o t  

, 

The next  step i n  t h e  s t a t i o n  design process uses a n a l y t i c a l  

techniques to .analyse t h e  performance o f  a l t e r n a t i v e  s t a t i o n  designs. 

I n  p a r t i c u l a r ,  t h e  performance of t h e  deslgn i n  meeting t h e  o b j e c t i v e s  
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associated w i t h  passenger processlng, passenger o r i e n t a t i o n ,  t h e  

phys ica l  envtronment, secur i ty ,  and s a f e t y  a r e  addressed. 

Passenger Processing 

Manua I techn I ques have been deve I oped (5)  wh i ch e s t  i mate 

passenger f l o w  c h a r a c t e r i s t i c s  from data on te rmina l  design plans and 

passenger demand. These techniques are  used: 

( 1 )  t o  p rov ide  s u f f i c i e n t  space i n  queueing and movement 
areas f o r  a safe, convenient, and comfor tab le pedest r ian 
environment 

(2)  t o  prov ide  enough s e r v i c e  f a c i l i t i e s  (e.g., doors, gates, 
s t a l r s ,  e tc . )  f o r  passenger convenience and comfor t  

( 3 )  t o  connect queueing areas, movement areas, and s e r v i c e  
f a c i l i t i e s  t o  assure a secure, continuous, convenient, 
coherent and safe pedest r ian environment. 

These techniques measure t h e  e x t e n t  t o  which these design o b j e c t i v e s  

a r e  met by es t imat ing  t h e  t i m e  spent walk ing and w a i t i n g  w i t h i n  a 

s t a t i o n  and t h e  area per  person provided i n  t h e  walk ing and queueing 

areas o f  a s t a t i o n .  

Another method i s  a v a i l a b l e  f o r  measuring t h e s e . v a r i a b l e s .  Th is  

i s  t h e  UMTA S t a t i o n  Sirnulayion Program (USS) which w i l l  be a v a i l a b l e  

i n  t h e  Urban Transpor ta t ion  Planning System (UTPS). ( l o )  
would be used p r i m a r i l y  i n  cases where a la rge  number o f  eva lua t ions  

of r e l a t i v e l y  la rge  and soph is t i ca ted  f a c i l i t i e s  a r e  considered. 

Thg USS 

Passenger O r i e n t a t i o n  

There a r e  no e x i s t i n g  models o r  methodology for  e x p l i c i t l y  

measuring t h e  adequacy o f  t h e  passenger o r i e n t a t i o n  system of  a 

te rmina l .  Many d i f f e r e n t  approaches have been used. However, a 

r e g u l a r  s e t  o f  procedures f o r  rev iewing t h e  design can be 

used t o  t e s t  f o r  minimal d i s o r i e n t a t i o n s :  

( I 1 Layout the.  term i na I system 

( 2 )  I d e n t i f y  0-D f l o w  channels 
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( 3 )  Place passive and/or a c t i v e  o r i e n t a t i o n  a i d s  

( 4 )  Determine t o t a l  number o f  dec is ion  p o i n t s  along f l o w  

(5 )  Determine number of dec ls ion  p o i n t s  where u n c e r t a i n t y  

paths. 

can tie expected. 

(6) E s t a b l i s h  a leve l  of " o r i e n t a t t o n  c e r t a i n t y . "  

The above procedure i s  r a t h e r  judgemental b u t  can guide t h e  designer 

t o  improve upon t h e  o r i e n t a t i o n  problem by, say, p r o v i d i n g  95% 

c e r t a i n t y  t h a t  users w i l l  c o r r e c t l y  and comfor tab ly  pass i n  t h e i r  

a l l  dec is ion  p o i n t s  . in t h e i r  paths. F igure 16 shows some p l a t f o r m  

Jevel  s i g n s  w i t h  i n d i v i d u a l  t r a i n  Informat ion.  F igure  17 show,s a map 

o f  t h e  area surrounding a s t a t i o n .  

Physical  Environment 

Performance v a r i a b l e s  r e  

temperature, a i  r qua I i t y ,  a i  r 

p r o t e c t i o n .  Measures o f  temp 

subway s t a t i o n s  a r e  a v a i l a b l e  

ated t o  

f low, I 
ra tu re ,  

t h rousg h 

t h e  phys ica l  environment a r e  

ght ing,  noise, and weather 

a i r  q u a l i t y ,  and a i r  f l o w  f o r  

t h e  Subway Environmental 

Design Handbook and i t s  companion, t h e  Subway Environmental S imulat ion 

( S E S )  Model. The handbook prov ides manual computation methods f o r  

design analysiss and t h e  SES computer model can be used f o r  dynamic 

s l m u l a t i o n  t o  y i e l d  g r e a t e r  accuracy. 

s p e c i f i c  design problem (computer s imu la t ion  o r  manual) i s  a f u n c t i o n  

o f  t h e  leve l  of d e t a i l  needed. 

The best  method t o  use f o r  a 

L i g h t i n g  design i s  a r a t h e r  s t r a i g h t - f o r w a r d  process i n v o l v i n g  

standard p r  i ncilp I es awh'ich hav 

taken, however, t o  en htness and br igh tness  d i f f e r e n c e s  

do n o t  produce g l a r e . -  . 

for many years. Care must be 

Design for  acoust I i nvo lves  t h e  use o f -  data from o t h e r  

systems t o  determi ne" t expected from'noi  se sources and 

t h e  e f fec t i veness  of noise abatemenl- procedures. 

A measure of t h e  weather protect ' ion provided by a te rmina l  i s  
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FIGURE 17: Map o f  Area Surrounding A S t a t i o n  (Hamburg) 
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FIGURE 16: Pla t fo rm Level D i r e c t i o n a l  In format ion (London) 



der ived from t h e  func t iona l  area o f  t h e  f a c i l i t y  t h a t  i s  exposed to 

weather. 

users, e x c l u s i v e  o f  park ing  l o t s ,  

t h e  l a c k  of complete enclosure by r o o f  and wa l ls ,  

Th is  f u n c t i o n a l  area i s  t h a t  which accommodates movement by 

Exposure t o  weather i s  de f ined by 

Secu r i t y  

Secur i ty  i s  def ined here as freedom o f  t h e  s t a t i o n  user from t h e  

danger o f  crime. 

o f  a cr ime i n  an i n t e r f a c e  f a c i l i t y ,  These are:  deterrence, making t h e  

s i t u a t i o n  such t h a t  a p o t e n t i a l  cr ime cannot be s u c c e s s f u l l y  i n i t i a t e d ;  

thwar t ing,  p r o v l d l n g  means for  s topping a cr ime once it i s  i n i t i a t e d ;  

and apprehension, p r o v i d i n g  means t o  a i d  i n  t h e  capture o f  t h e  v i o l a t o r  

a f t e r  a c r i m i n a l  a c t  i s  completed. 

c h a r a c t e r i s t i c s  on these cr ime abatement methods Is t h e  major a n a l y s i s  

o b j e c t i v e  i n  measuring s e c u r i t y .  F igures 18 and 19 show a s tat ion!s  

s e c u r i t y  camera and a c e n t r a l  c l o s e d - c i r c u i t  TV m o i t o r i n g  s t a t i o n .  

There a r e  t h r e e  bas ic  ways t o  decrease t h e  l i k e l i h o o d  

The e f f e c t  o f  s t a t i o n  design 

Safety  

Safety  i s  def ined here as freedom o f  t h e  s t a t i o n  user from 

undergoing o r  causing hur t ,  i n j u r y ,  or  loss, n o t  i n c l u d i n g  t h a t  

caused by c r i m i n a l  acts.  A method t o  analyze s a f e t y  i n  t r a n s p o r t a t i o n  

i n t e r f a c e  f a c i l i t i e s  der ives  from a Department of Defense standard 

for  t h e  p r o t e c t i o n  of t h e  p u b l i c  from unsafe cond i t ions .  

Th is  standard prov ides a comprehensive framework for  s a f e t y  
a n a l y s i s  through t h e  f o l l o w i n g  a n a l y t i c a l  methodology: 

L a  

( 1 )  I d e n t i f y  zards and d e t e r  ne 'any needed c o r r e c t i v e  
a c t  Ions. 

s tud ies  (re1 
(2 )  Determine and evaluate s a f e t y  cons idera t ions  i n  t r a d e o f f  

t y  design and 
operat  fona I- requ 

( 4 )  Determine whether t h e  q u a l i t a t i v e  o b j e c t i v e s  o r  
q u a n t i t a t i v e  numeric requirements es tab l i shed by t h e  
opera t ing  a u t h o r i t y  have been achieved. 
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FIGURE 18: Secur i t y  Camera i n  T r a n s i t  S t a t i o n  

FIGURE 19: Closed C i r c u i t  TV f o r  Mon i to r i ng  S t a t i o n -  
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Cost Ana I ys i s  
<.' 

The t o t a l  c o s t  associated w i t h  a modal interchange f a c i l i t y  i s  

b a s i c a l l y  due to :  
a. The f i r s t  ( c a p i t a l )  c o s t  

b .  Operat ion and maintenance cos ts  

c. Costs r e s u l t i n g  from p o l i c y  dec is ions 

d. User cos ts  (e.g., t r a v e l  t ime, e t c . )  

For p r e l i m i n a r y  p 
c o s t  equat ions wh 

means o f  a n a l y s i s  

might inc lude t h e  

anning, these var ious cos ts  can be est imated w i t h  

ch  use aggregate s t a t i o n  c h a r a c t e r i s t i c s  as t h e  

(independent v a r i a b l e s ) .  These s t a t i o n  c h a r a c t e r i s t i c s  

areas o f  t h e  te rmina l ,  t h e  number o f  leve ls ,  annual 

demand, hours o f  operat ion,  presence o f  concessions, and user t r a v e l  

t i m e  i n  t h e  f a c i l i t y ,  among others.  

For more d e t a i l e d  analys is ,  cos ts  a r e  est imated by determin ing 

t h e  sum o f  cos ts  f o r  each i n d i v i d u a l  element o f  t h e  f a c i l i t y .  For 

instance, t h e  f i r s t  ( c a p i t a l )  c o s t  i s  determined from t h e  sum o f  

t h e  cos ts  o f  i n c l u d i n g  each element which i s  a component o f  t h e  f a c i l i t y .  

I t  i s  noted t h a t  t h e  i n i t i a l  c a s t  o f  t e r m i n a l s  can vary widely,  

dependent upc 1 l o c a t i o n  and type of s t r u c t u r e .  

. v a r i a t i o n  i n  cost ,  care should be taken when p r e d i c t i n g  cos ts  for  

f a c i l i t i e s  w t h  t o t a l  c o s t  d a t a  from o t h e r  t r a n s p o r t a t i o n  systems 

D. Summary 

Because o f  t h i s  wide 

Th is  chapter has descr ibed t w o d i s t i n c t  s teps i n  t h e  s t a t i o n  

development process which combine t o  prov ide  a p a r t i c u l a r  s t a t i o n  

design. F i r s t ,  p o l i c y  i s  es tab l i shed f o r  those elements which a r e  

v a r i a b l e  from l o c a l i t y  t o  l o c a l i t y  and a r e  not e s p e c i a l l y  associated w i t h  

passenger movement, .per se. 
on concessions, adver t i s ing ,  restrooms, a i d  s ta t ions ,  telephones, 

a e s t h e t i c s  and c u l t u r a l  environment, c o n s t r u c t i o n  mater ia ls ,  design 

f l e x i b i l i t y ,  park ing f a c l l i t i e s ,  and p r o v i s i o n s  f o r  t h e  e l d e r l y  and 

handicapped. 

The major pol i c y  considerat4ons focused 
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It was shown t h a t  when appropr ia te  p o l i c y  has been es tab l i shed 

for t h e  above s t a t i o n  components, t h e  v a r i a b l e  d e t a i l s  o f  t r a n s i t  

s t a t i o n s  associated w i t h  passenger processing and user acceptance are  

tes ted .  The pr imary cons idera t ions  here included passenger movements, 

passenger o r i e n t a t i o n ,  t h e  phys ica l  environment, safety,  and s e c u r i t y .  

These l a t t e r  elements were then viewed w i t h  respect  t o  performance and 

c o s t  measures. 

56 



V , EVALUATION PROCESS 

The te rm ina l  design process as shown I n  F igu re  6 cu lminates w i t h  

s e l e c t i o n  o f  a s p e c i f i c  t r a n s i t  s t a t i o n  design t h a t  s a t i s f i e s  t h e  

requirements. 

through a s t r u c t u r e d  eva lua t i on  process which compares t h e  proposed 

designs i n  terms of  t h e  important performance measures t h a t  d e r i v e  from 

t h e  s t a t e d  s t a t i o n  o b j e c t i v e s .  

A. Eva lua t ion  Method 

Th is  choice among a l t e r n a t i v e s  i s  accomplished 

~~ 

S t a t i o n  performance i s  examined according t o  t h e  PO icy ,  

performance and c o s t  ca tegor ies .  

a r e  i d e n t i f i e d  w i t h  an impact group(s1, an eva lua t i on  ma r i x  can be 

const ructed such as shown by Table 6. 

t h e  decisionmaker w i t h  a summary o f  a1 I performance parameters 

according t o  t h e i r  r o l e  i n  t h e  design methodology, and t h e i r  impacts 

on t h e  approp r ia te  i n t e r e s t  groups. E x p l i c i t  measures of  performance 

o r  numerical i nd i ces  der ived  from s u b j e c t i v e  r a t i n g  schemes a r e  t h e  

e n t r i e s  t o  t h e  m a t r i x  c e l  Is .  

Once these performance measures 

Th is  eva lua t i on  m a t r i x  p rov ides  

Th is  t a b u l a t i o n  shows raw c r i t e r i a  measures i n  a decisionmaking 

framework. For example, t h e  decisionmaker can review Table 6 f o r  

dominances and t r a d e o f f s  and s e l e c t  a "best" design or, a t  l e a s t  

r e f i n e  t h e  t o t a l  s e t  o f  c r i t e r i a  by e l i m i n a t i n g  those which do n o t  

show s i g n i f i c a n t  var iance among t h e  a l t e r n a t i v e s .  
t r a d e o f f s  which may be considered inc lude  those among impacts, i n t e r e s t s ,  

and a l t e r n a t i v e s .  

The va r ious  

Th is  general model f o r  te rm ina l  eva lua t i on  c l o s e l y  p a r a l l e l s  

t h e  c o s t  e f fec t i veness  eva lua t i on  technique which separates t h e  c r i t e r i a  

i n t o  two categor ies,  c o s t s  and e f fec t i veness .  The t o t a l  i n fo rma t ion  i s  

l i s t e d  fo r  t h e  decisionmaker SO t h a t  t h e  p l a n  can be se lec ted  which 

bes t  s u i t s  t h e  represented i n t e r e s t s .  An example of  s p e c i f i c  c r i t e r i a  

e n t r i e s  f o r  Table 6 a r e  shown i n  Tables 7 and 8 f o r  t h e  user and 

opera to r  groups respectTvely, 
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Table 6. Evaluat'lon M a t r i x  Model 

t NTERESTlCR I TER I A EVALUATION MEASURES 

I ,  User ALTERNATIVE 

1 . 1  PolFcy Elements I 2 j n 

1 .  Personal Comfort ( r a t i n g )  5 
2. Number of Levels ( # I  3 

4 
2 

3 
3 . 

m. . 
1.2 Performance Elements 

1 .  Tota l  Walk Time (min.) 2.5 3.0 2.2 
2. Design Hazards ( # I  4 3 5 

. . 
r 

1 , 3  Cost E l  ements 

I .  Cap i ta l  Cost ($ tg6)  10 I I  9.5 
2. Maintenance ($10 1 I .o 1.2 1 . 1  

* . . 
I 

. 
2. Special  User 

2.1 P o l i c y  Elements 
~ ~~ 

I .  Level Change ( # I  5 4 
2. Weather Exposure ( r a t i n g )  3 5 

e . . . 
U e . . .  

3 
4 

. . 
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. . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . -. - . 

3. Operator 

3.1 Policy Elements 

1 .  Ent ry  Control  ( r a t t n g l  5 3 . 4 
2, S t a t t o n  SlZe (rating) 4 5 . 3 

e . 
P .  I * 

i 
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Table 7 .  Termlnal User Evaluat ion M a t r i x  

CR I TER I A/CATEGORY 

POLICY ITEMS 
~ 

I .  

2. 
3. 
4. 
5. 
6. 
7. 
0 .  
9 .  
10. 

Persona I Comfort 
F a c i l i t i e s  
Cleanl iness 
Pleasantness 
Advert  i s  i ng 
Concessions 
Weather Exposure 
Number of Levels 
Back up F a c i l i t i e s  
Inspect ion Procedures 
Mechanical Level 
Change A ids  

PERFORMANCE MEASURES 

1 .  
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 .  
I O .  
1 1 .  
12. 
13. 

14. 
15. 
16. 
17, 
18. 
19. 
20. 
21. 
22. 

Tota l  Walk Time 
Total  Time i n  System 
Route Travel  Times 
Area Per Person 
Tota l  Delay Time 
Number i n  Queue 
Cross i ng F I ows 
Connect iv i t y  
O r i e n t a t i o n  Aids 
Safety Features 
Des i gn Hazards 
Odor Concentrat ions 
Suspended Aerosols 
and P a r t l c u l a t e s  
I n f l o w  A i r  Rate 
A i r  Contaminants 
A i  r Discharges 
A i r  V e l o c i t y  
Pressure Changes 
Therma I Comfort 
No i se 
L i  g h t  i ng 
Secur i ty  

~~ ~- 

EVALUATION MEASURES - 
ALTERNATIVES 
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Table 8. Termlnal Operator Eva lua t ion  M a t r i x  

EVALUATION MEASURES 

ALTERNATIVES 

2 C,R I TER I A/CATEGORY 4 

POLICY ITEMS I 
I .  Fare Col l e c t i o n  and 

Ent ry  Contro l  
2. S t a t i o n  Size 
3. Maintenance and 

4. 
5. 

6. Expansion P o t e n t i a l  

PERFORMANCE MEASURES 

1 .  Secur i ty  
2. Energy Needs 

COST MEASURES 

Repair  Requirements 
C I ean i ng Requ i rements 
Jo i n t  Deve I opment 
Prov i s i ons 

I .  Funds Ava i l ab le  
2. Funds Requi red 
3. Income (Non-Transport 

A c t i v i t y  1 
4. I ncrementa I Return 

(Re la t i ve  t o  Low 
Cost A l t e r n a t i v e )  
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B. Design S e n s i t i v i t y  Analys is  

The a p p l l c a t i o n  OP t h e  model summarized by Tables 6, 7, and 8 

t o  generate an acceptable te rmina l  design i s  now considered. Th is  

i s  a r e p e t i t i v e  process i n  which an i n i t l a l  design i s  created and 

evaluated r e l a t i v e  t o  es tab l i shed c r i t e r i a  and then incrementa l ly  

modi f ied u n t i l  a l l  o f  t h e  o b j e c t i v e s  are  s a t i s f a c t o r i l y  met. Th is  

s t r a t e g y  i s  r e f e r r e d  t o  as t h e  " s u f f i c i e n t  design" approach because 

it guarantees t h a t  a l l  c r i t e r i a  a r e  met wherever f e a s i b l e ,  

a p p l i c a t i o n  o f  both t h e  design and eva lua t ion  processes i s  warranted 

s ince  t h e  s e l e c t i o n  o f  t h e  t fbest t '  design from a s e t  o f  a l t e r n a t i v e s  

does n o t  necessar i l y  guarantee a s a t i s f a c t o r y  design. I t  should be 

recognized, however, t h a t  a s u f f i c i e n t  design s t r a t e g y  can be used 

t o  improve upon t h e  best  o f  a s e t  of designs. 

The combined 

This design s t r a t e g y  requ i res  t h a t  t h e  design methodology 
account f o r  t h e  e f f e c t s  o f  s l i g h t  changes 

e f f o r t  on t h e  p a r t  o f  t h e  ana lys t ,  

GUIDE can be used f o r  s e n s i t i v i t y  a n a l y s i s  w i t h  t h e  process g iven 

i n  F igure  6. 

i n  a design w i t h  minimum 

The procedures descr ibed i n  t h i s  

62 



REFERENCES 

I .  

2. 

3. 

4 .  

5. 

6. 

7. 

8. 

9 .  

I O .  

Southeastern Pennsylvania Transpor tat ion Au tho r i t y ,  Design 
Standards Manual, prepared by Murphy, Levy, Wurman, 
A r c h i t e c t u r a l  and Urban Planning, March 1975. 

San Francisco Bay Area Rapid T r a n s i t  D i s t r i c t ,  Manual of 
A r c h i t e c t u r a l  Standards, P u b l i c  S t ruc tures ,  Inc. (Worster, 
Bernardi  and Emmans-Architects), June 1965. 

New York C i t y  T r a n s i t  Au tho r i t y ,  New York C i t y  T r a n s i t  A u t h o r i t y  
Design Guidel ines - S t a t i o n  Planning, March 1975. 

Hoel, L.A., E. S. Roszner, T r a n s i t  S t a t i o n  Planning and Design; 
S t a t e  o r  The Art ,Transportat ion Research I n s t i t u t e ,  Carnegie-Mollon 
U n i v e r s i t y ,  P i t t sbu rgh ,  Pa., January 1975. 

Hoel, L. A,, M. J .  Demetsky, M, R. V i r k l e r ,  C r i t e r i a  f o r  
Eva lua t i ng  A l t e r n a t i v e  T r a n s i t  S t a t i o n  Designs, DOT-TST-76-68, 
U n i v e r s i t y  o f  V i r g i n i a ,  C h a r l o t t e s v i l l e ,  V i r g i n i a  February 1976. 

Demetsky, M. J., L. A. Hoel, M. R. V i r k l e r ,  Methodology f o r  t h e  
Design o f  Urban Transpor tat ion I n t e r f a c e  Faci I i t i e s ,  RLES Report 
No. UVA/529036/CE 76/102, U n i v e r s i t y  o f  V i rg ina ia ,  
C h a r l o t t e s v i l l e ,  V i r g i n i a ,  December 1976. 

Wester, K. W., M, J .  Demetsky, "A Procedural Method f o r  Express 
Bus-Fri nae Park i  na P I  ann i na .?! V i  r a i n  i a  H i  ahwav and TransDortat  i on  4 4 " d d 

Research Counci I, C h a r l o t t e s v i  I le, V i r g i n i a ,  November 1976. 

Keyani, B. I., E. S. Putnam, "Transpor tat ion System Management: 
S t a t e  o f  t h e  A r t , " l n te rp lan  Corp. f o r  t h e  Urban Mass T ranspor ta t i on  
Admin is t ra t ion,  September 1976. 

Associated Engineers,  Subway Environmental  Design Handbook, 
Vol. I :  P r i n c i D l e s  and ADDlicat ions;  For UMTA, 1975. 

Barton-Aschman Associates, Inc., T r a n s i t  S t a t i o n  Simulat ion User 's 
Guide. Prepared f o r  UMTA, January 1975. 

63 



APPEND I X 

Some a d d i t i o n a l  sources OP informat ion.  

S t a t i o n  Desian and Plannina 

I .  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

I O .  

1 1 .  

Cambridge Systematics, Inc., I n t r o d u c t i o n  t o  Urban Travel  
Demand Forecastlng; Volume 1 1 :  Evaluat ion,  Urban Mass 
Transpor tat ion Admin is t ra t ion,  Washington, D. C., March 1974. 

Hoel, L. A., M. J. Demetsky, M. R. V i r k l e r ,  " C r i t e r i a  f o r  
Eva lua t ion  A l t e r n a t i v e  T r a n s i t  S t a t i o n  Designs," DOT-TST-76-68 
U n i v e r s i t y  of  V i r g i n i a ,  February 1976. 

Hoel; L. A. and Roszner, E. S. "T rans i t  S t a t i o n  Planning and 
Design: 
Transpor tat ion Research I n s t i t u t e ,  Jan., 1975. 

S ta te  o f  t h e  A r t . "  Carnegie-Mellon Un ive rs i t y ,  

I n s t i t u t e  f o r  Rapid T r a n s i t ,  "Guidel ines and P r i n c i p l e s  f o r  
Design i n  Rapid T r a n s i t  F a c i l i t i e s , "  May 1973. 

Kavak, F. C., M. J .  Demetsky, Demand Est imat ion  f o r  Express 
Bus-Fringe Parking Services, V i r g i n i a  Highway and Transpor tat ion 
Research Counci l ,  VHTRC 75-R60, C h a r l o t t e s v i l l e ,  V i r g i n i a ,  
June 1975. 

Manheim, M. L., e t .a l . ,  Transpor tat ion Decision-Making - 
A Guide t o  Social  and Envirofimental Considerat ions.  Nat iona l  -~ 

Cooperat ive Highway Research Program Report 156, Tkanspor tat ion 
Research Board, Washington, D. C. 1975. 

Peat, Marwick, L i v ings ton  and Co., Ana lys i s  of  t h e  Locat ion and 
Funct ions of  ' t h e  Terminal I n t e r f a c e  System, F ina l  Report 
prepared fo r  t h e  O f f i c e  of  High Speed Ground Transpor tat ion,  U. S. 
Department of Transpor ta t ion ,  1969. 

Southward T r a n s i t  Area Coord inat ion Committee, Southward 
T r a n s i t  Area Coord inat ion Study,Chicago, I l l i n o i s ,  1970. 

"Station/Mode Interchange Design and Parametr ic Study, Dual 
Mode Transit.System," UMTA TSD-R-740043, June 1974. 

Thomas, E. N., J .  P. Schofer, "S t ra teg ies  fo r  t h e  Eva lua t ion  of  
A l t e r n a t i v e  T ranspor ta t i on  Plans, F ina l  Report, NCHRP 
Report 96, 8-2, Northwestern Un ive rs i t y ,  1967. 

Wester K. W., M. J, Demetsky, A Procedural Method f o r  Express 
Bus-Fringe Park ing  Planning, V i r g i n i a  Highway and T ranspor ta t i on  
Research Counci l ,  C h a r l o t t e s v i l l e ,  V i r g i n i a ,  November 1976. 



4. Schnel I ,  John B., Phi I I i p  H. Braurn, Pub1 i c  Pol i c y  and T r a n s i t  
Services for  Handicapped Persons, Transpor j -at ion Research Record 
- 563,Transportat ion Research Board, Washington, D, C., 1976, 
pp. 75-88. 

5. Daniel Starch and S t a f f ,  Inc., "Travel C h a r a c t e r i s t i c s  o f  t h e  
P h y s i c a l l y  Disabled i n  t h e  Washington Met ropo l i tan  Area." 
Prepared f o r  UMATA, 1971. 

Safety and Secur i tv  

I .  

2. 

3 .  

4. 

5. 

6. 

Bernard, Kei th,  Planning and Development o f  t h e  BART P o l i c e  
Serv ice Department, Proceedings Transpor ta t ion  Research Forum, 
1974, pp. 241-244. 

Gray, Paul, "Robbery and Assaul t  o f  Bus Drivers,"  Operations 
Operations Research Vol. 19, March-Apri l ,  1971, pp. 257-269. 

Hemphill, Charles F. ,  Jr. ,  Secur i ty  for  Business and Industry,  
D o w  Jones-Irwin, Inc., Homewood, I l l i n o i s ,  1971. 

M i  I i t a r y  Standard, "System Safety Program fo r  Systems and 
Associated Subsystems and Equ i pment : 
Department o f  Defense, Uni ted States o f  America," MIL-STD-882, 
J u l y  1969. I n  Safety i n  Urban Mass Transpor tat ion:  The State-of -  
the-Art,Highway Research Board Task Force 
Transpor ta t ion  Safety Standards, D i v i s i o n  o f  Engineering, 
Nat ional  Research Counci l ,  Washington, D. C. September 1973. 

Requ i rements f o r  

on Urban Mass 

Secur i ty  of Patrons on Urban P u b l i c  Transpor ta t ion  Systems, 
Transpor ta t ion  Research I n s t i t u t e ,  Carnegie-Me1 Ion U n i v e r s i t y ,  
P i t t sburgh,  Pennsylvania, 1975. 

She1 low, Robert, James P. Rournaldi, Eugene B a r t e l ,  "Crime i n  
Rapid T r a n s i t  Systems: An Analys is  and a Recommended Secur i ty  
and Surve i l lance System" Transpor ta t ion  Research Record 487, 
Transpor tat ion Research Board, Washington, D. C., I974 

66 
U.S.  GOVERN4ENT PRINTING OFFICE : 1977 0-730-390/1586 



Trave le r  Environment and S t a t i o n  A t t r i b u t e s  

1 .  

2. 

3. 

4. 

5. 

6. 

7. 

0 .  

A l l e n  Associates, Inc,, "Adver t i s ing  and Concessions P o l i c y  
Study,11 WMATA, Washington, D. C,, 1971 

Barton-Aschman Associates, tnc., T r a n s i t  S t a t i o n  Simulat ion 
User's Guide. Prepared for U.S. Department o f  T ranspor ta t ion  
Urban Mass T;anspbrtation Admin is t ra t ion,  O f f  i c e  of '  T r a n s i t  
Planning, Washington, D. C., January 1975. 

Fruin,  J. J., Pedestr ian Planning and Deslgn, Met ropo l i tan  
Associat ion o f  Urban Deslgners and Environmental Planners, Inc., 
New York, New York, 1971. 

I n s t i t u t e  o f  Urban and Regional Development, U n i v e r s i t y  o f  
C a l i f o r n i a  Berkeley, BART-I: T rave le r  Behavior Studies, P a r t  1 1 ,  
Volume 1 1 ,  BART Trave le r  Environment: Environmental Assessment 
Methods for Stat ions,  Lines, and Equipment; F ina l  Report t o  
Met ropo l i tan  Transpor ta t ion  Commission, Berkeley, C a l i f o r n i a ,  
May 31, 1973. 

Park ing P r i n c i p l e s ,  Special Report 125, Highway Research Board, 
Washington, D. C., 1971. 

Salmon,, V. and Oleson, S. K., Noise Control  i n  t h e  Bay Area 
RaDid T r a n s i t  Svstem. Stanford Research I n s t i t u t e .  Menlo Park, -r - 
Cat i f o r n i a ,  1966. 

Subway Environmental Design Handbook, Vol. 1 :  P r i n c i p l e s  and 
App l ica t ions ,  Assoclated Engineers, f o r  UMTS, 1975. 

West i ng ho u se E I e c t  r i c Corpora t i on, L i g h t  i ng Hand book, B I oomf i e I d , 
New Jersey, 1953. 

E l d e r l v  and Handicapped 

I .  

2. 

3. 

A b t  Associates, Inc., " A c c e s s i b i l i t y  o f  t h e  M e t r o p o l i t a n  
Washington, D. C. P u b l i c  Transpor ta t ion  System t o  t h e  E l d e r l y  
and Handicapped: Execut ive Summary." Prepared f o r  Department 
of  Transpor tat ion,  O f f i c e  of Environmental A f f a i r s ,  Feb., 1974. 

Gel ick ,  M. S., e t .a l . ,  !!Design f o r  t h e  Handicapped i n  Elevated 
Transpor ta t ion  Systems.'! UMTA-IL-11-0024-75-1 and PB-243 650, 
Col lege o f  Engineering, U n i v e r s i t y  o f  I l l i n o i s ,  a t  Chicago 
C i  rc l  e, Chicago, 1974. 

R, H. P r a t t  Associates, lnc., t vPoton t ia l  Use o f  R a i l  T r a n s i t  
by t h e  P h y s i c a l l y  Dlsabled i n  t h e  Washington Met ropo l i tan  Area." 
Prepared f o r  UMATA, 1972. 

65 



8 .  c .  .- 
A :  

Z ’  
I - :  
:: 
- 0 :  
a: 
2 :  

In.  .- 

C .  

REQUEST FOR FEEDBACK TO 
The DOT Program Of Uniwersity Research 

DOT-TST-77-53 

YES NO 
0 0 Did you find the report useful for your particular needs? 

I f  so, how? 

0 Did you find the research to be of high quality? 

0 0 Were the results of the research commiunicated effectively 

0 

0 

by this report? 

Do you think this report will be valualble to workers in the 
field of transportation represented by the subject area of 
the research? 

Are there one or more areas of the report which need 
strengthening? Which areas? 

Would you be interested in receiving fiurther reports in this 
area of research? If so, f i l l  out form or) other side. 

0 

0 0 

0 0 

Please furnish in the space below any comments you may have concerning the 
report. We are particularly interested in further elaboration of the above 
quest ions. 

4 - ;  

COMMENTS :: 

.. . 

Thank YOU for your cooperation. No postage necessary if mailed in the U.S.A. 



RESEARCH FEEDBACK 
Your comments, please.. . 
This booklet was published by the DOT Program of University Research and 
is intended to serve as a reference source for transportation analysts, planners, 
and operators. Your comments on the other side of this form will be reviewed 
by the persons responsible for writing and publishing this material. Feedback 
i s  extremely important in improving the quality of research results, the transfer 
of research information, and the communication link between the researcher 
and the user. 

FOLD ON TWO LINES, STAPLE AND MAIL. 

Fold ..................................................... 
DEPARTMENT OF TRANSPORTATION 

OFFICE OF THE SECRETARY 
Washington, D.C. 20590 

Official Business 

PENALTY FOR PRIVATE USE, $300 

.. .................................................... 

Office of University Research 
Office of the Secretary (TST-60) 
U.S. Department of Transportation 
400 Seventh Street, S.W. 
Washington, D.C. 20590 

..................................................... 
Fold 

POSTAGE A N D  F E E S  P A I D  
D E P A R T M E N T  O F  
TRANSPORTATION 

DOT 518 

,.. 
Fold : ................ 

...................................................................... 
Fold : 

IF  YOU WISH TO BE ADDED TO THE MAIL LIST FOR FUTURE 
REPORTS, PLEASE FILL OUT THIS FORM. 

Name Title 
Use Block Letters or Type 

Department/Off ice/Room 

Organization 

Street Address 

City State Zip 



U.S. DEPARTRIEXT O F  TRAKSPORTATION 
OFFICE O F  THE SECRETARY 

\V:kshii,qton, D C .  20590 

O f l i c i ~ l  Business 

PENALTY FOR PRIVATE USE. S300 

P O S T A G E  A N D  FEES P A I D  
D E P A R T M E N T  OF 
T R A N S P O R T A T I O N  

DOT 518 

U 


	A Purpose
	C Organization of the Report
	A Introduction
	and Operating Policy
	C Station Location
	D Demand Analysis
	E Access Mode Volumes
	A Processing of Passengers
	Safety and Security

	C Provisions for Special Users
	Measures of Performance

	and Cost
	F Design Process
	G Estimation of Performance Measures
	Operation and Maintenance
	Alternative Designs

	C Measuring Performance and Cost
	D Summary
	A Evaluation Method
	B Deslgn Sensitivity Analysis
	REFERENCES
	APPENDIX
	Statton Performance
	for Analysts
	witfi Performance
	Design Standards
	Local Policy Decisions
	6 Evaluation Matrix Model
	7 Terminal User Evaluation Matrix
	8 Terminal Operator Evaluation Matrix



