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1 - 1

C h ap te r 1

Introduction

W
al ki n g i s  t h e  o l d e s t  an d  m o s t  b as i c  m o d e  o f t r ave l  an d  i s  a fu n d am e n t al  p ar t  o f t h e  Un i t e d  
S t at e s  t r an s p o r t at i o n  s ys t e m .  Wal ki n g i n c l u d e s  p e d e s t r i an s  o f al l  t yp e s ,  i n c l u d i n g p e d e s t r i an s  
wi t h  d i s ab i l i t i e s  an d  p e d e s t r i an s  u s i n g as s i s t i ve  m o b i l i t y d e vi c e s .  T e  Man u al o n  Un ifo rm  Trafc 

Co n tro l Devices ( M UTC D )  ( F H WA,  2 0 0 9 )  e xp l i c i t l y d efn e s  p e d e s t r i an s  as  a m o d e  o f t r afc .  T e  Am e r i c an  
As s o c i at i o n  o f S t at e  H i gh way an d  Tr an s p o r t at i o n  Ofc i al s’  ( AAS HTO ’s )  A  Po licy o n  Geo m etric Design  o f 
Highways an d Streets ( AAS HTO ,  2 0 1 8 a) ,  kn o wn  c o m m o n l y as  t h e  AAS HTO  Green  Bo o k,  e n c o u r age s  ro ad -
way d e s i gn e r s  t o  p ro vi d e  fo r  p e d e s t r i an s :

“ I n t e r ac t i o n s  o f p e d e s t r i an s  wi t h  t r afc  are  a m aj o r  c o n s i d e r at i o n  i n  h i gh way p l an n i n g an d  d e s i gn”  
( AAS HTO ,  2 0 1 8 a) .  

C o o p e r at i o n  am o n g m an y d ife re n t  s t ake h o l d e r s  i s  n e e d e d  t o  re ac h  d e s i re d  l e ve l s  o f s afe t y,  o p e r at i o n s ,  
an d  c o m fo r t  fo r  p e d e s t r i an s .  Ad d i t i o n al l y,  we  n e e d  t o  c h an ge  h o w we  d e s i gn  s t re e t s  an d  h i gh ways  an d  h o w 
we  m an age  fu t u re  gro wt h  an d  re s h ap e  e xi s t i n g u r b an  are as .  I n  m an y p ar t s  o f t h e  c o u n t r y,  c o m m u n i t i e s  
h ave  al re ad y b e gu n  t o  c h an ge  l an d  u s e  p l an n i n g an d  u r b an  d e s i gn  p r ac t i c e s  t o  ac c o m m o d at e  an d  e n c o u r age  
wal ki n g,  b i cyc l i n g,  an d  t r an s i t  u s e .

S afe t y i s  a ke y c o n s i d e r at i o n  i n  t h e  p l an n i n g,  d e s i gn ,  an d  o p e r at i o n  o f p e d e s t r i an  fac i l i t i e s .  B e c au s e  
p e d e s t r i an s  are  t h e  m o s t  vu l n e r ab l e  o f al l  t r an s p o r t at i o n  fac i l i t y u s e r s ,  p ar t i c u l ar  at t e n t i o n  t o  p e d e s t r i an  
s afe t y i s  n e ce s s ar y.  D e s i gn e r s  ge n e r al l y s t r i ve  t o  m e e t  o b j e c t i ve  s afe t y b e n eft s  b y m e e t i n g n o m i n al  d e s i gn  
s t an d ard s  o r t h ro u gh  a c r as h  an al ys i s ;  h o we ve r,  p e rc e i ve d  s afe t y s h o u l d  al s o  b e  c o n s i d e re d  wh e n  p l an n i n g 
an d  d e s i gn i n g fo r  p e d e s t r i an s .  Pe rc e i ve d  s afe t y i s  t h e  p e rc e p t i o n  o f h o w s afe  a p e r s o n  feels o n  t h e  t r an s p o r t a-
t i o n  s ys t e m  an d  c an  h ave  s i gn ifc an t  efe c t s  o n  h o w t h e y u s e  t h e  fac i l i t i e s  p ro vi d e d .  As s e s s m e n t  o f p e rc e i ve d  
s afe t y fo r  t h e  s am e  s i t e  wi l l  var y b e t we e n  o b s e r ve r s .  Pe rc e i ve d  s afe t y i s  an al o go u s  t o  “ s u b j e c t i ve”  s afe t y as  
d efn e d  b y t h e  AAS HTO  High way Safety Man u al ( AAS HTO ,  2 0 1 0 ) .  

Ac c e s s i b i l i t y an d  u s ab i l i t y are  al s o  ke y c o n s i d e r at i o n s  fo r  p e d e s t r i an  fac i l i t i e s ,  wh i c h  s h o u l d  ac c o m m o -
d at e  p e d e s t r i an s  o f al l  age s  an d  ab i l i t i e s .  Pe d e s t r i an s  s h o u l d  b e  p ro vi d e d  s afe  an d  c o n ve n i e n t  t r ave l  o p p o r -
t u n i t i e s  b e t we e n  t r afc  ge n e r at o r s ,  s u c h  as  h o m e s ,  wo rkp l ac e s ,  b u s i n e s s e s ,  s c h o o l s ,  h o u s e s  o f wo r s h i p ,  p o s t  
ofc e s ,  l i b r ar i e s ,  p arks ,  p l aygro u n d s ,  an d  o t h e r  d e s t i n at i o n s .  Pe d e s t r i an s  wi t h  d i s ab i l i t i e s  u s i n g as s i s t i ve  m o -
b i l i t y d e vi c e s  m u s t  b e  al l o we d  t o  go  an ywh e re  o t h e r  m e m b e r s  o f t h e  p u b l i c  are  al l o we d  t o  go .  Po we r - d r i ve n  
m o b i l i t y d e vi c e s  m ay b e  p ro h i b i t e d  wh e re  t h e y c an n o t  s afe l y b e  u s e d  as  l o n g as  al t e r n at i ve  m e t h o d s  fo r  
p e r s o n s  wi t h  d i s ab i l i t i e s  t o  ac c e s s  s p e c ifc  s e r vi c e s  are  p ro vi d e d  ( D O J ,  2 0 1 0 ) .

1 . 1  Purp o se

T e  p u r p o s e  o f t h i s  gu i d e  i s  t o  p ro vi d e  i n fo r m at i o n  o n  t h e  p l an n i n g,  d e s i gn ,  an d  o p e r at i o n  o f p e d e s t r i an  
fac i l i t i e s  al o n g s t re e t s  an d  h i gh ways  an d  o n  i n d e p e n d e n t  al i gn m e n t s .  T e  M UTC D  ( F H WA,  2 0 0 9 )  d efn e s  
a p e d e s t r i an  as  “a p e r s o n  o n  fo o t ,  i n  a wh e e l c h ai r,  o n  s kat e s ,  o r  o n  a s kat e b o ard . ”  T i s  i s  t h e  d efn i t i o n  t h at  
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G u i d e  fo r th e  Pl a n n i n g, D e s i gn , a n d  O p e ra ti o n  o f Pe d e s tri a n  Fa ci l i ti e s1 - 2

wi l l  b e  u s e d  i n  t h i s  gu i d e  as  we l l .  T i s  gu i d e  fo c u s e s  o n  p e d e s t r i an  fac i l i t i e s  i n  t h e  p u b l i c  r i gh t - o f- way an d  
ad d re s s e s  c o n c e p t s  an d  re c o m m e n d at i o n s  fo r  s i t e  d e s i gn  an d  p arki n g are a d e s i gn .  T i s  gu i d e  al s o  re c o gn i ze s  
t h e  p ro fo u n d  efe c t  t h at  l an d  u s e  p l an n i n g an d  s i t e  d e s i gn  h ave  o n  p e d e s t r i an  m o b i l i t y an d  ad d re s s e s  t h e s e  
t o p i c s ,  as  we l l .

T e  p r i m ar y au d i e n c e  fo r  t h i s  gu i d e  i s  t r an s p o r t at i o n  p ro fe s s i o n al s  at  t h e  s t at e  an d  l o c al  l e ve l s :  p l an n e r s ,  
ro ad way d e s i gn e r s ,  an d  t r an s p o r t at i o n  e n gi n e e r s .  T e s e  i n d i vi d u al s  m ake  t h e  m aj o r i t y o f t h e  d e c i s i o n s  af-
fe c t i n g p e d e s t r i an  fac i l i t i e s  o n  a d ai l y b as i s .  

T i s  gu i d e  i s  n o t  i n t e n d e d  t o  b e  a d e t ai l e d  d e s i gn  m an u al  t o  s u p e r s e d e  t h e  n e e d  fo r  t h e  ap p l i c at i o n  o f 
s o u n d  p r i n c i p l e s  b y kn o wl e d ge ab l e  t r an s p o r t at i o n  p ro fe s s i o n al s ,  n o r  i s  i t  i n t e n d e d  t o  e l i m i n at e  t h e  fe xi b i l -
i t y n e e d e d  t o  e n c o u r age  i n d e p e n d e n t  d e s i gn s  t ai l o re d  t o  p ar t i c u l ar  s i t u at i o n s  ( F H WA,  2 0 1 3 b ) .  E n gi n e e r i n g 
j u d gm e n t  b as e d  u p o n  kn o wl e d ge  o f p e d e s t r i an  fac i l i t y p l an n i n g,  o p e r at i o n s ,  an d  d e s i gn  i s  n e e d e d  fro m  
h i gh way age n c i e s  t o  s e l e c t  ap p ro p r i at e  p e d e s t r i an  fac i l i t i e s .

T i s  gu i d e  p ro vi d e s  t h re e  l e ve l s  o f d e s i gn  gu i d e l i n e s :  

1 .  Wh e re  d e s i gn  val u e s  are  c l e ar l y an d  au t h o r i t at i ve l y e s t ab l i s h e d  as  re q u i re m e n t s  e i t h e r  t h ro u gh  l e g-
i s l at i o n ,  s u c h  as  t h e  Am e r i c an  wi t h  D i s ab i l i t i e s  Ac t  ( AD A)  ( U . S .  Ac c e s s  B o ard ,  1 9 9 0 ) ,  o r  t h ro u gh  
s t an d ard s ,  s u c h  as  t h e  M UTC D ,  d e s i gn  gu i d e l i n e s  are  p ro vi d e d  u s i n g wo rd s  s u c h  as  required,  must,  
an d  shall.

2 .  Wh e re  t h e re  i s  a s i gn ifc an t  b o d y o f re s e arc h  t o  s u p p o r t  d e s i gn  gu i d an c e  o n  a p ar t i c u l ar  i s s u e  o r  
t o p i c ,  s p e c ifc  d e s i gn  val u e s  an d  re c o m m e n d at i o n s  are  p ro vi d e d  as  guidance,  u s i n g wo rd s  l i ke  should.

3 .  Wh e re  re l i ab l e  re s e arc h  i s  n o t  avai l ab l e  t o  s u gge s t  a d efn i t i ve  gu i d an c e  s t at e m e n t ,  d e s i gn  recommen-
dations are  b as e d  u p o n  c o n s e n s u s  an d  e xp e r t  o p i n i o n .

T e re  wi l l  b e  i n s t an c e s  wh e re  i t  i s  ap p ro p r i at e  fo r  d e s i gn s  t o  var y fro m  t h e  gu i d an c e  p re s e n t e d  i n  t h i s  
gu i d e .  I n  s o m e  c as e s ,  ap p l i c at i o n  o f t h e  gu i d an c e  i n  t h i s  gu i d e  wi l l  b e  l i m i t e d  b y c o n s t r ai n t s  p l ac e d  o n  t h e  
d e s i gn  b y t h e  e n vi ro n m e n t ,  b u d ge t s ,  o r  p o l i c y d e c i s i o n s .  D e s i gn e r s  are  e n c o u r age d  t o  d o c u m e n t  t h e  re as o n s  
fo r  var yi n g fro m  t h e  gu i d an c e  p re s e n t e d  i n  t h i s  gu i d e  i n  t h e i r  d e s i gn  fl e s .

1 . 2  S co p e

I n fo r m at i o n  i n  t h i s  gu i d e  i s  p re s e n t e d  i n  fo u r  c h ap t e r s :

C h ap t e r  1 ,  I n t ro d u c t i o n —T i s  c h ap t e r  p re s e n t s  t h e  p u r p o s e  an d  s c o p e  o f t h e  gu i d e  an d  i t s  re l at i o n s h i p  
t o  o t h e r  d o c u m e n t s .

C h ap t e r  2 ,  P l an n i n g fo r  Pe d e s t r i an s —T i s  c h ap t e r  i n c l u d e s  a d i s c u s s i o n  o f p e d e s t r i an  ac t i vi t y i n  
Am e r i c a,  c h ar ac t e r i s t i c s  o f p e d e s t r i an s ,  t r an s p o r t at i o n  p l an n i n g fo r  p e d e s t r i an s ,  an d  t h e  re l at i o n s h i p  b e -
t we e n  l an d  u s e  an d  p e d e s t r i an  ac t i vi t y.  
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1  I n tro d u c ti o n 1 - 3

C h ap t e r  3 ,  Pe d e s t r i an  Fac i l i t y D e s i gn —T i s  c h ap t e r  ad d re s s e s  t o p i c s  
re l at e d  t o  p e d e s t r i an  fac i l i t y d e s i gn  i n c l u d i n g t h e  fo l l o wi n g:

•  t yp e s  o f p e d e s t r i an  fac i l i t i e s ;

•  t h e  d e s i gn  o f l o n gi t u d i n al  fe at u re s  s u c h  as  s i d e wal ks ,  s h o u l d e r s ,  
an d  s h are d - u s e  p at h s ;

•  d e s i gn  o f p e d e s t r i an  c ro s s i n gs ;  an d  

•  d e s i gn  o f i n t e r s e c t i o n s .  

Wh i l e  t h e  M UTC D  s e r ve s  as  t h e  n at i o n al  s t an d ard  fo r  al l  t r afc  c o n -
t ro l  d e vi c e s  i n s t al l e d  o n  an y s t re e t ,  h i gh way,  o r  b i ke way o p e n  t o  p u b l i c  
t r ave l ,  C h ap t e r  3  i n c l u d e s  s o m e  d i s c u s s i o n  o f t h e i r  ap p l i c at i o n .  C h ap t e r  
3  al s o  i n c l u d e s  i n fo r m at i o n  o n  t r an s i t ,  an d  C h ap t e r s  3  an d  4  ad d re s s  
t e m p o r ar y t r afc  c o n t ro l  zo n e s .  

C h ap t e r  4 ,  Pe d e s t r i an  Fac i l i t y O p e r at i o n s ,  M ai n t e n an c e ,  an d  
C o n s t r u c t i o n —T i s  c h ap t e r  ad d re s s e s  t h e  m ai n t e n an c e  o f p e d e s t r i an  
fac i l i t i e s  an d  o n go i n g o p e r at i o n al  c o n c e r n s  s u c h  as  s i gn al  t i m i n g an d  c o -
o rd i n at i o n  wi t h  t r an s i t .  I t  al s o  d i s c u s s e s  t h e  re q u i re m e n t  fo r  m ai n t ai n i n g 
p e d e s t r i an  ac c e s s  ro u t e s  d u r i n g m ai n t e n an c e  an d  c o n s t r u c t i o n  o p e r at i o n s .

T e  s c o p e  o f t h i s  gu i d e  i n c l u d e s  p l an n i n g,  d e s i gn ,  an d  o p e r at i o n  o f 
b o t h  e xi s t i n g an d  n e w p e d e s t r i an  fac i l i t i e s .  T i s  gu i d e  i s  n o t  i n t e n d e d  t o  
s e t  fo r t h  s t r i c t  s t an d ard s  e xc e p t  t h o s e  t h at  h ave  b e e n  s e t  au t h o r i t at i ve l y 
t h ro u gh  l e gi s l at i o n ,  b u t  t o  p re s e n t  s o u n d  gu i d e l i n e s  t h at  p ro vi d e  fo r  t h e  
n e e d s  o f p e d e s t r i an s  an d  o t h e r  ro ad way u s e r s .  Wh e re  d e vi at i o n s  fro m  
t h e s e  s t an d ard s  o r  fro m  an  age n c y’s  gu i d e l i n e s  are  n e e d e d ,  t h e  d e vi at i o n s  
s h o u l d  b e  b as e d  o n  an  e n gi n e e r i n g s t u d y ( an d  p o s s i b l y p u b l i c  i n vo l ve -
m e n t ) .  T e  r at i o n al e  fo r  n o t  c o n fo r m i n g t o  t h i s  gu i d e  o r  an  age n c y’s  
gu i d e l i n e s  s h o u l d  b e  d o c u m e n t e d .

D e s i gn i n g p e d e s t r i an  fac i l i t i e s  i n vo l ve s  b al an c i n g s afe t y;  m o b i l i t y;  p re s e r vat i o n  o f s c e n i c ,  ae s t h e t i c ,  h i s -
t o r i c ,  c u l t u r al ,  an d  e n vi ro n m e n t al  re s o u rc e s ;  an d  c o s t .  T e s e  c o n s i d e r at i o n s  s h o u l d  al s o  b e  b al an c e d  wi t h i n  
t h e  c o n s t r ai n t s  o f d e s i gn  s t an d ard s  an d  gu i d e l i n e s .  G o o d  e n gi n e e r i n g j u d gm e n t  i s  n e e d e d  t o  ac h i e ve  t h i s  
b al an c e  an d  p ro vi d e  p e d e s t r i an  fac i l i t i e s  t h at  are  we l c o m i n g,  s afe ,  an d  ac c e s s i b l e .  

1 . 3  Relatio nship  to  O ther D o cuments

T i s  gu i d e  i s  n o t  i n t e n d e d  t o  b e  al l - i n c l u s i ve  wi t h  re gard  t o  p e d e s t r i an  fac i l i t y p l an n i n g an d  d e s i gn .  T e  
m o s t  re c e n t  e d i t i o n s  o f t h e  fo l l o wi n g d o c u m e n t s  i n c l u d e  p e r t i n e n t  i n fo r m at i o n  o n  p e d e s t r i an  fac i l i t y p l an -
n i n g an d  d e s i gn  an d  s h o u l d  b e  u s e d  i n  c o n j u n c t i o n  wi t h  t h i s  gu i d e .  Ad d i t i o n al  d o c u m e n t s  are  re fe re n c e d  
t h ro u gh o u t  t h i s  gu i d e .

Ap p ro p r i at e  ac c o m m o d at i o n  o f p e d e s t ri an  
t rave l  i s  a m aj o r c o n s i d e r at i o n  i n  ro ad way 
p l an n i n g an d  d e s i gn .  Pe d e s t ri an s  are  a 
p ar t  o f e ve r y ro ad way e n vi ro n m e n t ,  an d  
at t e n t i o n  s h o u l d  b e  p ai d  t o  t h e i r p re s e n c e  
i n  r u r al  as  we l l  as  u rb an  are as .  T e  u r b an  
p e d e s t r i an ,  b e i n g far  m o re  p re val e n t ,  m o re  
o ft e n  i nfu e n c e s  ro ad way d e s i gn  fe at u re s  
t h an  t h e  r u ral  p e d e s t ri an  d o e s .  B e c au s e  o f 
t h e  d e m an d s  o f ve h i c u l ar  t rafc  i n  c o n -
ge s t e d  u r b an  are as ,  i t  i s  o ft e n  ve r y d ifc u l t  
t o  m ake  ad e q u at e  p ro vi s i o n s  fo r  p e d e s t r i -
an s .  Ye t  p ro vi s i o n s  s h o u l d  b e  m ad e ,  b e -
c au s e  p e d e s t r i an s  are  t h e  l i fe b l o o d  o f o u r 
u rb an  are as ,  e s p e c i al l y i n  t h e  d o wn t o wn  
an d  o t h e r re t ai l  are as .  I n  ge n e r al ,  t h e  m o s t  
s u c c e s s fu l  s h o p p i n g are as  are  t h o s e  t h at  
p ro vi d e  t h e  m o s t  c o m fo r t  an d  p l e as u re  fo r  
p e d e s t r i an s . … Pe d e s t ri an  fac i l i t i e s  i n c l u d e  
s i d e wal ks ,  c ro s s wal ks ,  t rafc  c o n t ro l  fe a-
t u re s ,  an d  c u rb  c u t s  ( d e p re s s e d  c u rb s  an d  
ram p e d  s i d e wal ks )  an d  r am p s  fo r  t h e  o l d e r 
wal ke r s  an d  p e rs o n s  wi t h  m o b i l i t y d i s -
ab i l i t i e s .  Pe d e s t r i an  fac i l i t i e s  al s o  i n c l u d e  
b u s  s t o p s  o r o t h e r  l o ad i n g are as ,  s i d e wal ks  
o n  grad e  s e p ar at i o n s ,  an d  t h e  s t ai r s ,  e s c al a-
t o r s ,  o r  e l e vat o rs  re l at e d  t o  t h e s e  fac i l i t i e s .  

A  Po licy o n  Geo m etric Design  o f Highways 
an d Streets,  S e c t i o n  2 . 6  Pe d e s t r i an s ,  

S u b s e c t i o n  2 . 6 . 1  G e n e ral  C o n s i d e rat i o n s  
( AAS HTO ,  2 0 1 8 a)  
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A Policy on Geometric Design of Highways and Streets  
(Green Book)

T e  c u r re n t  e d i t i o n  o f AAS HTO ’s  A  Po licy o n  Geo m etric Design  o f High ways an d Streets 
( AAS HTO ,  2 0 1 8 a) ,  c o m m o n l y kn o wn  as  t h e  Green  Bo o k,  was  p u b l i s h e d  i n  2 0 1 8 .  T e  
Green  Bo o k ( s e e  F i gu re  1 - 1 )  p ro vi d e s  d i re c t i o n  t o  t h e  e n gi n e e r i n g an d  p l an n i n g c o m m u -
n i t y o n  ap p ro p r i at e  d e s i gn  m e as u re s  fo r  ro ad ways .  T e  Green  Bo o k al s o  p ro vi d e s  ge n e r al  
d i re c t i o n  o n  p e d e s t r i an  fac i l i t y d e s i gn  e l e m e n t s  s u c h  as  s i d e wal k s e p ar at i o n  fro m  t h e  
ro ad way,  s i d e wal k wi d t h s ,  c u r b s ,  m e d i an s ,  an d  i s l an d s .

Manual on Uniform Trafc Control Devices

T e  F e d e r al  H i gh way Ad m i n i s t r at i o n  ( F H WA) ,  wi t h  as s i s t an c e  fro m  t h e  Nat i o n al  
C o m m i t t e e  o n  Un i fo r m  Tr afc  C o n t ro l  D e vi c e s  ( N C UTC D ) ,  ad o p t e d  t h e  c u r re n t  
e d i t i o n  o f t h e  Man u al o n  Un ifo rm  Trafc Co n tro l Devices fo r Streets an d High ways 
( M UTC D )  ( F H WA,  2 0 0 9 )  ( s e e  F i gu re  1 - 2 )  i n  2 0 0 9 .  Pe d e s t r i an  p ro vi s i o n s  i n  t h e  
M UTC D  are  l o c at e d  i n  al l  n i n e  p ar t s  o f t h e  m an u al .  I n  ge n e r al ,  t h e  m an u al  p ro vi d e s  
s t an d ard s  fo r  t h e  u s e  o f t r afc  c o n t ro l  d e vi c e s ,  i n c l u d i n g t h e  d e s i gn  o f p e d e s t r i an  s i gn s  
an d  s i gn al s .  I t  i n c l u d e s  war r an t s  fo r  t h e  ap p l i c at i o n  o f t r afc  s i gn al s .  T e  M UTC D  i s  t h e  
n at i o n al  s t an d ard  fo r  al l  t r afc  c o n t ro l  d e vi c e s  i n s t al l e d  o n  s t re e t s ,  h i gh ways ,  b i ke ways ,  
an d  p r i vat e  ro ad s  o p e n  t o  p u b l i c  t r ave l .  Al l  o f t h e  s t at e s  h ave  ad o p t e d  t h e  M UTC D  o r  a 
d o c u m e n t  i n  s u b s t an t i al  c o m p l i an c e  wi t h  t h e  M UTC D  as  t h e i r  s t an d ard s  fo r  t h e  i m p l e -
m e n t at i o n  o f t r afc  c o n t ro l  d e vi c e s .

T e  t e xt  o f t h i s  gu i d e  m ake s  o c c as i o n al  re fe re n c e  t o  s i gn s .  F o r  s i gn s  i n c l u d e d  i n  t h e  
M UTC D ,  t h e  M UTC D  s i gn  d e s i gn at i o n  i s  s h o wn  aft e r  t h e  s i gn  n am e  ( e . g. ,  s t o p  s i gn  
[ R1 - 1 ] ) .

Guide for the Development of Bicycle Facilities 

T e  c u r re n t  e d i t i o n  o f t h e  AAS HTO  Gu ide fo r th e Develo p m en t o f Bicycle Facilities 
( AAS HTO ,  2 0 1 2 ) ,  c o m m o n l y kn o wn  as  t h e  AAS HTO  Bicycle Gu ide ( s e e  F i gu re  1 - 3 )  
was  p u b l i s h e d  i n  2 0 1 2 .  Wh i l e  t h e  Bicycle Gu ide’s  m ai n  fo c u s  i s  t h e  p ro vi s i o n  o f fac i l i t i e s  
fo r  b i c yc l i s t s ,  i t  al s o  p ro vi d e s  d e s i gn  gu i d e l i n e s  fo r  s h are d - u s e  p at h s ,  wh i c h  al s o  ac c o m -
m o d at e  p e d e s t r i an s .

F i g u re 1 - 1 .  AAS H TO ’s  A  
Policy on  Geom etric Design of 
High ways an d Streets (Green  
Book)  ( AAS H TO ,  2 0 1 8 a )

F i g u re 1 - 2 .  Manual on  
Un iform  Traffc Con trol 
Devices ( MU TC D )  ( F H WA,  
2 0 0 9 )

F i g u re 1 - 3 .  AAS H TO ’s  
Guide for th e Developm ent 
of Bicycle Facilities ( AAS H TO  
Bicycle Guide)  ( AAS H TO ,  
2 0 1 2 )
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1  I n tro d u c ti o n 1 - 5

LRFD Guide Specifcations for the Design of Pedestrian Bridges

T e  gu i d e  s p e c ifc at i o n s  i n  t h e  AAS HTO  L RFD Gu ide Sp ecifcatio n s fo r th e Design  o f 
Pedestrian  Bridges ( AAS HTO ,  2 0 0 9 )  ad d re s s  t h e  d e s i gn  an d  c o n s t r u c t i o n  o f t yp i c al  p e d e s -
t r i an  b r i d ge s  t h at  are  d e s i gn e d  fo r  an d  i n t e n d e d  t o  c ar r y p r i m ar i l y p e d e s t r i an s ,  b i c yc l i s t s ,  
e q u e s t r i an  r i d e r s ,  an d  l i gh t  m ai n t e n an c e  ve h i c l e s ,  b u t  n o t  d e s i gn e d  an d  i n t e n d e d  t o  c ar r y 
t yp i c al  h i gh way t r afc  ( s e e  F i gu re  1 - 4 ) .  Pe d e s t r i an  b r i d ge s  wi t h  c ab l e  s u p p o r t s  o r  at yp i c al  
s t r u c t u r al  s ys t e m s  are  n o t  s p e c ifc al l y ad d re s s e d .

Highway Capacity Manual

T e  Tr an s p o r t at i o n  Re s e arc h  B o ard  (TRB )  p u b l i s h e d  t h e  m o s t  re c e n t  e d i t i o n  o f t h e  High way 
Cap acity Man u al ( H C M )  (TRB ,  2 0 1 6 )  ( s e e  F i gu re  1 - 5 )  i n  2 0 1 6 .  T e  H C M  p ro vi d e s  d i re c -
t i o n  o n  c al c u l at i n g t h e  l e ve l s  o f s e r vi c e  ( LO S )  fo r  p e d e s t r i an s  o n  var i o u s  wi d t h s  o f s i d e wal ks  
an d  c ro s s wal ks  b as e d  u p o n  wal ki n g s p e e d .  I t  al s o  o u t l i n e s  t h e  efe c t  o f p e d e s t r i an s  o n  t r afc  
d e l ay at  i n t e r s e c t i o n s .  I n  ad d i t i o n ,  t h e  H C M  p ro vi d e s  an  al t e r n at i ve  m e t h o d  fo r  c al c u l at i n g 
t h e  p e d e s t r i an  LO S ,  wh i c h  c o n s i d e r s  p e d e s t r i an s’  p e rc e i ve d  l e ve l s  o f s afe t y an d  c o m fo r t  b as e d  
o n  s e p ar at i o n  fro m  t h e  ro ad way,  ve h i c l e  s p e e d s  an d  vo l u m e s ,  an d  i n t e r s e c t i o n  d e l ay.  

Highway Safety Manual

T e  AAS HTO  Highway Safety Man ual ( H S M )  ( AAS HTO ,  2 0 1 0 )  p ro vi de s  p racti ti o n e rs  wi th  
cu rre n t kn o wl e dge  an d m e th o do l o gi e s  to  faci l i tate  ro adway de s i gn  an d o p e rati o n al  de ci s i o n s  
b as e d o n  an ti ci p ate d s afe ty p e r fo rm an ce .  T e  frs t e di ti o n  o f th e  H S M  ( s e e  F i gure  1 - 6 )  was  
p ub l i s h e d i n  2 0 1 0 .  T e  H S M  p ro vi de s  to o l s  to  co n duct quan ti tati ve  s afe ty an al ys e s ,  al l o wi n g 
fo r s afe ty to  b e  e val u ate d al o n gs i de  o th e r tran s p o rtati o n  p e r fo rm an ce  m e as ure s  s u ch  as  trafc  
o p e rati o n s ,  e n vi ro n m e n tal  i m p acts ,  an d co n s tru cti o n  co s ts .  D ata re l ate d to  p e de s tri an s  i n  th e  
H S M  are  l i m i te d;  h o we ve r,  AAS HTO  an d TRB  h ave  i de n tife d p e de s tri an  re s e arch  as  a p ri o ri ty 
are a fo r future  H S M  e di ti o n s .  T e  H S M  i n co rp o rate s  cras h  m o difcati o n  facto rs  ( C M F s )  i n  i ts  
p re di cti ve  m e th o do l o gy an d p ro vi de s  e s ti m ate s  o f re l i ab l e  C M F s  fo r a ran ge  o f faci l i ty typ e s .  A 
C M F  i s  an  i n de x o f th e  e xp e cte d ch an ge  i n  cras h  fre que n cy fo l l o wi n g a m o difcati o n  i n  de s i gn  
o r trafc co n tro l .  T e  C ras h  M o difcati o n  Facto rs  C l e ari n gh o us e  i n cl ude s  a we b - b as e d datab as e  
o f C M F s  an d s e r ve s  as  an  o n l i n e  re p o s i to r y o f C M F s  an d can  b e  u s e d i n  co n j un cti o n  wi th  th e  
H S M  to  h e l p  tran s p o r tati o n  e n gi n e e rs  i de n ti fy co un te rm e as u re s  fo r s afe ty co n s i de rati o n s .  T e  
H S M  as s i s ts  age n ci e s  i n  i m p l e m e n ti n g Vi s i o n  Ze ro  an d To ward Ze ro  D e ath s  p ro gram s .

F i g u re 1 - 4 .  AAS H TO ’s  LRFD 
Guide Specifcations for the 
Design of Pedestrian Bridges  
( AAS H TO ,  2 0 0 9 )

F i g u re 1 - 5 .  High way 
Capacity Manual ( H C M)  ( TR B ,  
2 0 1 6 )

F i g u re 1 - 6.  AAS H TO ’s  
High way Safety Manual 
( H S M)  ( AAS H TO ,  2 0 1 0 )  
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Americans with Disabilities Act (ADA) Standards for Accessible Design

2 0 1 0  S tan d ards  fo r Acce s s i b l e  D e s i gn  ( D O J ,  2 0 1 0 )

T e  D e p ar t m e n t  o f J u s t i c e  ( D O J )  p u b l i s h e d  re vi s e d  re gu l at i o n s  fo r  Ti t l e s  I I  an d  I I I  
o f t h e  Am e r i c an s  wi t h  D i s ab i l i t i e s  Ac t  o f 1 9 9 0  i n  t h e  Federal Register o n  S e p t e m b e r  
1 5 ,  2 0 1 0 .  T e s e  re gu l at i o n s  ad o p t e d  re vi s e d ,  e n fo rc e ab l e  ac c e s s i b i l i t y s t an d ard s ,  c al l e d  
t h e  “ 2 0 1 0  AD A S t an d ard s  fo r  Ac c e s s i b l e  D e s i gn”  ( s o m e t i m e s  re fe r re d  t o  as  t h e  “ 2 0 1 0  
S t an d ard s”  o r  j u s t  t h e  “ S t an d ard s” )  ( F i gu re  1 - 7 ) .  T e  2 0 1 0  S t an d ard s  s e t  m i n i m u m  
re q u i re m e n t s —b o t h  s c o p i n g an d  t e c h n i c al —fo r  n e wl y d e s i gn e d  an d  c o n s t r u c t e d  o r  
al t e re d  s t at e  an d  l o c al  go ve r n m e n t  fac i l i t i e s ,  p u b l i c  ac c o m m o d at i o n s ,  an d  c o m m e rc i al  
fac i l i t i e s  t o  b e  ac c e s s i b l e  t o  an d  u s ab l e  b y i n d i vi d u al s  wi t h  d i s ab i l i t i e s .  Un d e r  t h e s e  
AD A s t an d ard s ,  wh e re  p e d e s t r i an  fac i l i t i e s  are  p ro vi d e d ,  t h e y m u s t  b e  ac c e s s i b l e  t o  
an d  u s ab l e  b y p e d e s t r i an s  wi t h  d i s ab i l i t i e s .  Wh e n  an  e xi s t i n g p e d e s t r i an  fac i l i t y i s  
al t e re d ,  t h e  al t e re d  fac i l i t y m u s t  b e  m ad e  ac c e s s i b l e  t o  an d  u s ab l e  b y p e d e s t r i an s  wi t h  
d i s ab i l i t i e s  t o  t h e  m axi m u m  e xt e n t  fe as i b l e  an d  t o  t h e  e xt e n t  t h at  i t  i s  n o t  s t r u c t u r al l y 
i m p r ac t i c ab l e  t o  d o  s o .  S e c t i o n  5 0 4  o f t h e  Rehabilitatio n  Act o f 1 973  ( Reh abilitatio n  
Act,  1 9 7 3 ) ,  ge n e r al l y re fe r re d  t o  as  S e c t i o n  5 0 4 ,  i n c l u d e s  s i m i l ar  re q u i re m e n t s  fo r  
p u b l i c  e n t i t i e s  t h at  re c e i ve  F e d e r al  fn an c i al  as s i s t an c e .  

2 0 0 6  AD A S tan dards  fo r Tran s p o r tati o n  Faci l i ti e s  ( U S D O T,  2 0 0 6 )

T e s e  AD A S t an d ard s  i s s u e d  b y t h e  U . S .  D e p ar t m e n t  o f Tr an s p o r t at i o n  
( U S D OT  o r  s i m p l y D OT)  are  re fe re n c e d  b y D OT’s  5 0 4  re gu l at i o n s  at  
4 9  C F R 2 7 . 3 .  C o n s e q u e n t l y,  t h e s e  s t an d ard s  ap p l y t o  fac i l i t i e s  u s e d  b y 
s t at e  an d  l o c al  go ve r n m e n t s  t o  p ro vi d e  d e s i gn at e d  p u b l i c  t r an s p o r t at i o n  
s e r vi c e s ,  i n c l u d i n g b u s  s t o p s ,  b u s  s t at i o n s ,  an d  r ai l  s t at i o n s .  T e s e  s t an -
d ard s  are  b as e d  o n  t h e  B o ard’s  A DA  Accessibility Gu idelin es.  

T e  2 0 0 6  e d i t i o n  o f t h e s e  s t an d ard s  i s  c o n s i s t e n t  wi t h  t h e  U . S .  Ac c e s s  
B o ard’s  u p d at e d  AD A ( an d  t h e  Arc h i t e c t u r al  B ar r i e r s  Ac t  [ AB A] )  gu i d e -
l i n e s ,  b u t  i n c l u d e s  a fe w ad d i t i o n al  re q u i re m e n t s  c o n c e r n i n g:

•  l o c at i o n  o f ac c e s s i b l e  ro u t e s ,

•  d e t e c t ab l e  war n i n gs  o n  c u r b  r am p s ,

•  b u s  b o ard i n g an d  al i gh t i n g are as ,  an d  

•  r ai l  s t at i o n  p l at fo r m s .

Acce s s i b i l i ty Gu i de l i n e s  fo r Pe de s tri an  Faci l i ti e s  i n  th e  Pub l i c 
Ri gh t- o f- Way ( P ROWAG )  ( U . S .  Acce s s  B o ard,  2 0 1 1 )  

T e  U . S .  Ac c e s s  B o ard  h as  p ro p o s e d  ac c e s s i b i l i t y gu i d e l i n e s  fo r  t h e  
d e s i gn ,  c o n s t r u c t i o n ,  an d  al t e r at i o n  o f p e d e s t r i an  fac i l i t i e s  i n  t h e  p u b l i c  
r i gh t - o f- way,  wh i c h  are  o ft e n  re fe r re d  t o  b y t h e  ac ro n ym  “ P ROWAG . ”  
T e  gu i d e l i n e s  p ro vi d e  ac c e s s i b i l i t y c r i t e r i a fo r  s i d e wal ks ,  p e d e s t r i an  
s t re e t  c ro s s i n gs ,  p e d e s t r i an  s i gn al s ,  s h are d - u s e  p at h s ,  an d  o t h e r  fac i l i t i e s  

F i g u re 1 - 7.  201 0 ADA  
Standards for Accessible Design  
( D O J ,  2 0 1 0 )

T e  Am e ri c an s  wi t h  D i s ab i l i t i e s  Ac t  ( AD A)  
re c o gn i ze s  an d  p ro t e c t s  t h e  c i vi l  ri gh t s  o f 
p e o p l e  wi t h  d i s ab i l i t i e s … T e  AD A c o ve rs  a 
wi d e  ran ge  o f d i s ab i l i t y,  fro m  p h ys i c al  c o n -
d i t i o n s  afe c t i n g m o b i l i t y,  s t am i n a,  s i gh t ,  
h e ar i n g,  an d  s p e e c h  t o  c o n d i t i o n s  s u c h  as  
e m o t i o n al  i l l n e s s  an d  l e ar n i n g d i s o rd e rs . . .  

Un d e r  t i t l e s  I I  an d  I I I  o f t h e  AD A,  t h e  
B o ard  d e ve l o p s  an d  m ai n t ai n s  ac c e s s i b i l -
i t y gu i d e l i n e s  fo r b u i l d i n gs ,  fac i l i t i e s ,  an d  
t ran s i t  ve h i c l e s  an d  p ro vi d e s  t e c h n i c al  as -
s i s t an c e  an d  t rai n i n g o n  t h e s e  gu i d e l i n e s …  
T e  b u i l d i n g gu i d e l i n e s  c o ve r  p l ac e s  o f 
p u b l i c  ac c o m m o d at i o n ,  c o m m e rc i al  
fac i l i t i e s ,  an d  S t at e  an d  l o c al  go ve r n m e n t  
fac i l i t i e s .  T e  ve h i c l e  gu i d e l i n e s  ad d re s s  
b u s e s ,  van s ,  a vari e t y o f rai l  ve h i c l e s ,  t r am s ,  
an d  o t h e r m o d e s  o f p u b l i c  t ran s p o r t at i o n .  
Re gu l at i o n s  i s s u e d  b y t h e  D e p ar t m e n t  
o f J u s t i c e  ( D O J )  an d  D e p ar t m e n t  o f 
Tran s p o r t at i o n  ( D OT)  c o n t ai n  s t an d ard s  
b as e d  o n  AD A Ac c e s s i b i l i t y G u i d e l i n e s  
( AD AAG )  an d  al s o  p ro vi d e  i n fo rm at i o n  o n  
wh i c h  b u i l d i n gs  an d  fac i l i t i e s  are  s u b j e c t  
t o  t h e  s t an d ard s .  T e  re gu l at i o n s  are  t o  b e  
u s e d  al o n g wi t h  t h e  d e s i gn  s t an d ard s  t h e y 
c o n t ai n  o r  re fe re n c e .  

( U . S .  Ac c e s s  B o ard ,  1 9 9 0 )  
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1  I n tro d u c ti o n 1 - 7

fo r  p e d e s t r i an  c i rc u l at i o n  an d  u s e  c o n s t r u c t e d  o r  al t e re d  i n  t h e  p u b l i c  
r i gh t - o f- way.  T e  gu i d e l i n e s  p ro p o s e  re q u i r i n g t h at  a p e d e s t r i an  ac c e s s  ro u t e  
b e  p ro vi d e d  wi t h i n  s i d e wal ks  an d  o t h e r  p e d e s t r i an  c i rc u l at i o n  p at h s  l o c at e d  
i n  t h e  p u b l i c  r i gh t - o f- way.  A p e d e s t r i an  ac c e s s  ro u t e  i s  d efn e d  as  a c o n t i n u -
o u s  an d  u n o b s t r u c t e d  p at h  o f t r ave l  p ro vi d e d  fo r  p e d e s t r i an s  wi t h  d i s ab i l i t i e s  
wi t h i n  o r  c o i n c i d i n g wi t h  a p e d e s t r i an  c i rc u l at i o n  p at h .  C o m p l i an c e  wi t h  t h e  
ac c e s s i b i l i t y s t an d ard s  wi t h i n  P ROWAG  wi l l  b e  m an d at o r y o n c e  t h e  gu i d e -
l i n e s  are  ad o p t e d ,  wi t h  o r  wi t h o u t  ad d i t i o n s  an d  m o d ifc at i o n s ,  as  ac c e s s i b i l -
i t y s t an d ard s  i n  re gu l at i o n s  i m p l e m e n t i n g t h e  Am e r i c an s  wi t h  D i s ab i l i t i e s  
Ac t ,  S e c t i o n  5 0 4  o f t h e  Re h ab i l i t at i o n  Ac t ,  an d  t h e  Arc h i t e c t u r al  B ar r i e r s  
Ac t .  S i n c e  P ROWAG  h as  n o t  ye t  b e e n  ad o p t e d  as  a re gu l at i o n  wi t h  wh i c h  
c o m p l i an c e  i s  m an d at o r y,  p ro p o s e d  P ROWAG  re q u i re m e n t s  are  t re at e d  i n  
t h i s  gu i d e  as  b e s t  p r ac t i c e s  o r  gu i d an c e  t h at  s h o u l d  b e  i m p l e m e n t e d .

Wh i l e  t h e  P ROWAG  gu i d e l i n e s  h ave  n o t  ye t  b e e n  ad o p t e d ,  p u b l i c  
r i gh t s - o f- way are  s t i l l  c o ve re d  b y AD A s t an d ard s .  Ti t l e  I I  re q u i re s  n o n d i s -
c r i m i n at i o n  i n  al l  p ro gr am s ,  s e r vi c e s ,  an d  ac t i vi t i e s  o f p u b l i c  e n t i t i e s .  I n  t h e  
ab s e n c e  o f a s p e c ifc  F e d e r al  s t an d ard ,  p u b l i c  e n t i t i e s  m ay s at i s fy t h e i r  o b l i -
gat i o n  b y c o m p l yi n g wi t h  an y ap p l i c ab l e  s t at e  o r  l o c al  l aw t h at  e s t ab l i s h e s  
ac c e s s i b i l i t y re q u i re m e n t s  fo r  p u b l i c  r i gh t s - o f- way e q u i val e n t  t o  t h e  l e ve l  o f 
ac c e s s  t h at  wo u l d  b e  ac h i e ve d  b y c o m p l yi n g wi t h  t h e  201 0 A DA  Stan dards 
o r  Un ifo rm  Federal Accessibility Stan dards ( U F AS ) .

Nu m e ro u s  s t at e s  an d  s o m e  l o c al  e n t i t i e s  h ave  ad o p t e d  t h e  p ro p o s e d  P ROWAG  as  t h e i r  ac c e s s i b i l i t y 
s t an d ard s  fo r  p ro j e c t s  i n  t h e  p u b l i c  r i gh t - o f- way.

Uniform Vehicle Code

T e  Un ifo rm  Vehicle Co de ( U VC )  ( N C UTLO ,  2 0 0 0 )  was  p ro d u c e d  b y t h e  Nat i o n al  C o m m i t t e e  o n  
Un i fo r m  Tr afc  L aws  an d  O rd i n an c e s  u n t i l  2 0 0 0 .  T e  U VC  was  p re p are d  as  a s u gge s t e d  gu i d e  fo r  s t at e  
m o t o r  ve h i c l e  an d  t r afc  l aws .  T e  U VC  refe c t e d  t h e  n e e d  fo r  u n i fo r m i t y i n  t r afc  re gu l at i o n  t h ro u gh o u t  
t h e  Un i t e d  S t at e s .  S i n c e  i t s  i n c e p t i o n ,  t h e  U VC  was  re vi e we d  p e r i o d i c al l y an d  re vi s e d  wh e re  war r an t e d  
b y n e w d e ve l o p m e n t s  i n  s t at e  an d  F e d e r al  l aws  an d  b y p r ac t i c al  e xp e r i e n c e .  Wh i l e  t h e  U VC  h as  n o t  b e e n  
ofc i al l y u p d at e d  s i n c e  2 0 0 0  an d  i s  n o  l o n ge r  b e i n g m ai n t ai n e d ,  i t  i s  s t i l l  a u s e fu l  s u m m ar y o f t yp i c al  s t at e  
ve h i c l e  an d  t r afc  l aws ,  an d  i s  re fe re n c e d  i n  F e d e r al  re gu l at i o n s .  T e  Nat i o n al  C o m m i t t e e  o n  Un i fo r m  
Tr afc  C o n t ro l  D e vi c e s  h as  i n i t i at e d  efo r t s  t o  re vi e w an d  p o s s i b l y u p d at e  s e c t i o n s  o f i t  m o re  re c e n t l y.

T e  U VC  i s  re fe re n c e d  i n  t h i s  gu i d e  b e c au s e  i t  i s  re fe r re d  t o  e xp l i c i t l y i n  F e d e r al  re gu l at i o n s .  T e  e xac t  
t e xt  fro m  t h e  U VC  i s  n o t  u s e d  u n i ve r s al l y ac ro s s  t h e  Un i t e d  S t at e s .  H o we ve r,  m o s t  s t at e  ve h i c l e  c o d e s  are  
re l at i ve l y c o n s i s t e n t  wi t h  t h e  U VC .  C o n s e q u e n t l y,  t h e  U VC  i s  c o n s i d e re d  t o  re p re s e n t  t yp i c al  ve h i c l e  c o d e s  
wh e n  u s e d  as  a re fe re n c e  i n  t h i s  gu i d e .  

Ar t i c l e  V o f t h e  U VC  i s  t i t l e d  “ Pe d e s t r i an s’  Ri gh t s  an d  D u t i e s ,”  an d  c o n t ai n s  t h e  vas t  m aj o r i t y o f 
i n fo r m at i o n  i n  t h e  U VC  re l at e d  t o  p e d e s t r i an s .  I n  ad d i t i o n ,  Ar t i c l e  I I  o f t h e  U VC  c o n t ai n s  a d i s c u s s i o n  o f 
p e d e s t r i an  c o n t ro l  s i gn al s .  

T e  D OT  p o l i c y i s  t o  i n c o rp o rat e  s afe  an d  
c o n ve n i e n t  wal ki n g an d  b i c yc l i n g fac i l i t i e s  
i n t o  t ran s p o r t at i o n  p ro j e c t s .  

Eve r y t ran s p o r t at i o n  age n c y,  i n c l u d i n g 
D OT,  h as  t h e  re s p o n s i b i l i t y t o  i m p ro ve  
c o n d i t i o n s  an d  o p p o r t u n i t i e s  fo r  wal ki n g 
an d  b i c yc l i n g an d  t o  i n t e gr at e  wal ki n g an d  
b i c yc l i n g i n t o  t h e i r  t ran s p o r t at i o n  s ys t e m s .  
B e c au s e  o f t h e  n u m e ro u s  i n d i vi d u al  an d  
c o m m u n i t y b e n eft s  t h at  wal ki n g an d  
b i c yc l i n g p ro vi d e —i n c l u d i n g h e al t h ,  s afe t y,  
e n vi ro n m e n t al ,  t ran s p o r t at i o n ,  an d  q u al i t y 
o f l i fe —t ran s p o r t at i o n  age n c i e s  are  e n c o u r -
age d  t o  go  b e yo n d  m i n i m u m  s t an d ard s  t o  
p ro vi d e  s afe  an d  c o n ve n i e n t  fac i l i t i e s  fo r  
t h e s e  m o d e s .

USDOT Po licy Statem en t o n  Bicycle an d 
Pedestrian  Acco m m o datio n  Regu latio n s an d 

Reco m m en datio n s ( U S D OT,  2 0 1 0 )
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G u i d e  fo r th e  Pl a n n i n g, D e s i gn , a n d  O p e ra ti o n  o f Pe d e s tri a n  Fa ci l i ti e s1 - 8

Designing Walkable Urban Toroughfares: A Context Sensitive Approach

T i s  re p o r t  fro m  t h e  I n s t i t u t e  o f Tr an s p o r t at i o n  E n gi n e e r s  ( ITE )  o n  Design in g Walkable 
Urban  To ro u gh fares:  A  Co n text Sen sitive Ap p ro ach  ( ITE ,  2 0 1 0 )  ( s e e  F i gu re  1 - 8 )  p ro vi d e s  
gu i d an c e  fo r  t h e  d e s i gn  o f wal kab l e  u r b an  t h o ro u gh fare s  i n  p l ac e s  t h at  c u r re n t l y s u p p o r t  
t h e  m o d e  o f wal ki n g an d  wh e re  t h e  c o m m u n i t y d e s i re s  t o  p ro vi d e  a m o re  wal kab l e  t h o r -
o u gh fare .  T e  re p o r t  fo c u s e s  o n  ap p l yi n g t h e  c o n c e p t s  an d  p r i n c i p l e s  o f c o n t e xt  s e n s i t i ve  
s o l u t i o n s  i n  t h e  p l an n i n g an d  d e s i gn  o f u r b an  t h o ro u gh fare s ,  c o m m o n l y d e s i gn at e d  i n  
t h e  c o n ve n t i o n al  fu n c t i o n al  c l as s ifc at i o n  s ys t e m  as  ar t e r i al s  an d  c o l l e c t o r s .  T e  re p o r t  
was  d e ve l o p e d  t o  i m p ro ve  m o b i l i t y c h o i c e s  an d  c o m m u n i t y c h ar ac t e r  t h ro u gh  a c o m -
m i t m e n t  t o  c re at i n g an d  e n h an c i n g wal kab l e  c o m m u n i t i e s .

U. S.  Department of Transportation Policy Statement on Bicycle and 
Pedestrian Accommodation Regulations and Recommendations

O n  M arc h  1 1 ,  2 0 1 0 ,  t h e  U S D OT  i s s u e d  a p o l i c y s t at e m e n t  e n t i t l e d  
U. S.  Dep artm en t o f Tran sp o rtatio n  Po licy Statem en t o n  Bicycle an d 
Pedestrian  A cco m m o datio n  Regu latio n s an d Reco m m en datio n s ( U S D OT,  
2 0 1 0 )  t o  refe c t  t h e  d e p ar t m e n t’s  s u p p o r t  fo r  t h e  d e ve l o p m e n t  o f 
fu l l y i n t e gr at e d  ac t i ve  t r an s p o r t at i o n  n e t wo rks .  T e  e s t ab l i s h m e n t  o f 
we l l - c o n n e c t e d  wal ki n g an d  b i c yc l i n g n e t wo rks  i s  an  i m p o r t an t  c o m -
p o n e n t  fo r  l i vab l e  c o m m u n i t i e s ,  an d  t h e i r  d e s i gn  s h o u l d  b e  a p ar t  o f 
F e d e r al - ai d  p ro j e c t  d e ve l o p m e n t s .  Wal ki n g an d  b i c yc l i n g fo s t e r  s afe r,  
m o re  l i vab l e ,  fam i l y- fr i e n d l y c o m m u n i t i e s ;  p ro m o t e  p h ys i c al  ac t i vi t y 
an d  h e al t h ;  an d  re d u c e  ve h i c l e  e m i s s i o n s  an d  fu e l  u s e .  Le gi s l at i o n  an d  
re gu l at i o n s  e xi s t  t h at  re q u i re  i n c l u s i o n  o f b i c yc l e  an d  p e d e s t r i an  p o l i -
c i e s  an d  p ro j e c t s  i n t o  t r an s p o r t at i o n  p l an s  an d  p ro j e c t  d e ve l o p m e n t .  
Ac c o rd i n gl y,  t r an s p o r t at i o n  age n c i e s  s h o u l d  p l an ,  fu n d ,  an d  i m p l e m e n t  
i m p ro ve m e n t s  t o  t h e i r  wal ki n g an d  b i c yc l i n g n e t wo rks ,  i n c l u d i n g l i n k-
age s  t o  t r an s i t .  I n  ad d i t i o n ,  D OT  e n c o u r age s  t r an s p o r t at i o n  age n c i e s  t o  
go  b e yo n d  t h e  m i n i m u m  re q u i re m e n t s ,  t o  p ro ac t i ve l y p ro vi d e  c o n ve -
n i e n t ,  s afe ,  an d  c o n t e xt - s e n s i t i ve  fac i l i t i e s  t h at  fo s t e r  i n c re as e d  u s e  b y 
b i c yc l i s t s  an d  p e d e s t r i an s  o f al l  age s  an d  ab i l i t i e s  an d  t o  u t i l i ze  u n i ve r s al  
d e s i gn  c h ar ac t e r i s t i c s  wh e n  ap p ro p r i at e .  Tr an s p o r t at i o n  p ro gr am s  an d  
fac i l i t i e s  s h o u l d  ac c o m m o d at e  p e o p l e  o f al l  age s  an d  ab i l i t i e s ,  i n c l u d i n g 
p e o p l e  t o o  yo u n g t o  d r i ve ,  p e o p l e  wh o  c an n o t  d r i ve ,  an d  p e o p l e  wh o  
c h o o s e  n o t  t o  d r i ve .

1 . 4 State and Lo cal Po licies

S t at e s ,  m e t ro p o l i t an  p l an n i n g o r gan i zat i o n s  ( M P O s ) ,  an d  l o c al  j u r i s d i c -
t i o n s  h ave  ad o p t e d  p o l i c i e s  an d  p ro c e d u re s  t o  s u p p o r t  p e d e s t r i an  fac i l i -
t i e s  d e s i gn .  T e  l e ve l  o f s u p p o r t  r an ge s  fro m  s t an d ard s  m an d at i n g t h e  
i n c l u s i o n  o f b i c yc l e  an d  p e d e s t r i an  fac i l i t i e s  t o  gu i d an c e  d o c u m e n t s  t h at  
e n c o u r age  t h e  i n c l u s i o n  o f p e d e s t r i an  fac i l i t i e s .  

F i g u re 1 - 8 .  I TE ’s  
Designin g Walkable Urban  
Thoroughfares:  A Context 
Sensitive Approach  ( I TE ,  
2 0 1 0 )

B i c yc l e  an d  p e d e s t ri an  ways  s h al l  b e  e s t ab -
l i s h e d  i n  n e w c o n s t r u c t i o n  an d  re c o n s t r u c -
t i o n  p ro j e c t s  i n  al l  u r b an i ze d  are as  u n l e s s  
o n e  o r m o re  o f t h re e  c o n d i t i o n s  are  m e t :

•  b i c yc l i s t s  an d  p e d e s t ri an s  are  p ro h i b i t e d  
b y l aw fro m  u s i n g t h e  ro ad way.  I n  t h i s  
i n s t an c e ,  a gre at e r efo r t  m ay b e  n e c e s -
s ar y t o  p ro vi d e  fac i l i t i e s  fo r  b i c yc l i s t s  
an d  p e d e s t ri an s  e l s e wh e re  wi t h i n  t h e  
ri gh t - o f- way o r wi t h i n  t h e  s am e  t r an s -
p o r t at i o n  c o r ri d o r.

•  t h e  c o s t  o f e s t ab l i s h i n g b i ke ways  o r 
wal kways  wo u l d  b e  e xc e s s i ve l y d i s p ro -
p o r t i o n at e  t o  t h e  n e e d  o r p ro b ab l e  u s e .  
E xc e s s i ve l y d i s p ro p o r t i o n at e  i s  d efn e d  
as  e xc e e d i n g t we n t y p e rc e n t  o f t h e  c o s t  
o f t h e  l ar ge r  t ran s p o r t at i o n  p ro j e c t .

•  Wh e re  s p ar s i t y o f p o p u l at i o n  o r  o t h e r 
fac t o rs  i n d i c at e  an  ab s e n c e  o f n e e d .  F o r 
e xam p l e ,  t h e  Po rtlan d Pedestrian  Gu ide 
re q u i re s  “al l  c o n s t r u c t i o n  o f n e w p u b l i c  
s t re e t s”  t o  i n c l u d e  s i d e wal k i m p ro ve -
m e n t s  o n  b o t h  s i d e s ,  u n l e s s  t h e  s t re e t  i s  
a c u l - d e - s ac  wi t h  fo u r o r fe we r  d we l l i n gs  
o r t h e  s t re e t  h as  s e ve re  t o p o gr ap h i c  o r 
n at u r al  re s o u rc e  c o n s t rai n t s .

U S D OT  Po licy Statem en t o n  Bicycle an d 
Pedestrian  Acco m m o datio n  Regu latio n s an d 

Reco m m en datio n s ( U S D OT,  2 0 1 0 )  
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1  I n tro d u c ti o n 1 - 9

A c o m p re h e n s i ve  C o m p l e t e  S t re e t s  p o l i c y:

•  i n c l u d e s  a visio n  fo r  h o w an d  wh y 
t h e  c o m m u n i t y wan t s  t o  c o m p l e t e  i t s  
s t re e t s .

•  sp ecifes “all u sers”  t o  i n c l u d e  p e d e s t ri -
an s ,  b i c yc l i s t s ,  an d  t ran s i t  p as s e n ge rs  o f 
al l  age s  an d  ab i l i t i e s ,  as  we l l  as  t r u c ks ,  
b u s e s ,  an d  au t o m o b i l e s .

•  ap p l i e s  t o  b o t h  n ew an d retroft p ro jects,  
i n c l u d i n g d e s i gn ,  p l an n i n g,  m ai n t e -
n an c e ,  an d  o p e rat i o n s ,  fo r t h e  e n t i re  
ri gh t - o f- way.

•  m ake s  sp ecifc excep tio n s an d  s e t s  a c l e ar 
p ro c e d u re  t h at  re q u i re s  h i gh - l e ve l  ap -
p ro val  o f e xc e p t i o n s .

•  e n c o u r age s  street co n n ectivity an d  ai m s  
t o  c re at e  a c o m p re h e n s i ve ,  i n t e gr at e d ,  
c o n n e c t e d  n e t wo rk fo r al l  m o d e s .

•  i s  u n d e rs t o o d  b y al l  age n c i e s  t o  c o ve r all 
ro ads.

•  d i re c t s  t h e  u s e  o f t h e  latest an d best 
design  gu idelin es wh i l e  re c o gn i z i n g t h e  
n e e d  fo r fe xi b i l i t y i n  b al an c i n g u s e r  
n e e d s .

•  d i re c t s  t h at  C o m p l e t e  S t re e t s  s o l u -
t i o n s  wi l l  co m p lem en t the co n text o f t h e  
c o m m u n i t y.

•  e s t ab l i s h e s  p erfo rm an ce stan dards wi t h  
m e as u rab l e  o u t c o m e s .

•  i n c l u d e s  sp ecifc n ext step s fo r i m p l e m e n -
t at i o n  o f t h e  p o l i c y.

Nat i o n al  C o m p l e t e  S t re e t s  C o al i t i o n   
( N C S C ,  2 0 1 1 )

C o m p l e t e  S t re e t s  p o l i c i e s  are  o n e  way t h at  age n c i e s  c an  p ro m o t e  
p e d e s t r i an  fac i l i t i e s .  Wh e n  ad o p t i n g a C o m p l e t e  S t re e t s  p o l i c y,  s t at e s  o r  
c o m m u n i t i e s  d i re c t  t h e i r  t r an s p o r t at i o n  p ro fe s s i o n al s  t o  m ake  ac c o m -
m o d at i o n  o f al l  u s e r s  c o m m o n  p r ac t i c e .  T e  i n t e n t  o f t h e s e  p o l i c i e s  i s  t o  
h ave  e ve r y t r an s p o r t at i o n  p ro j e c t  i m p ro ve  t h e  s t re e t  n e t wo rk fo r  d r i ve r s ,  
t r an s i t  u s e r s ,  p e d e s t r i an s ,  an d  b i c yc l i s t s  ( N C S C ,  2 0 1 1 ) .  Ac t u al  p o l i -
c i e s  var y wi t h  re s p e c t  t o  s t at e s’  o r  c o m m u n i t i e s’  d e s i re s ,  b u t  al l  s u p p o r t  
p e d e s t r i an  p l an n i n g an d  d e s i gn .  L o c al  an d  s t at e  C o m p l e t e  S t re e t s  p o l i -
c i e s  s h o u l d  b e  re vi e we d  an d  c o m p l i e d  wi t h  wh e n  d e s i gn i n g p e d e s t r i an  
fac i l i t i e s .

I n  ad d i t i o n  t o  p o l i c i e s  s u p p o r t i n g p e d e s t r i an  d e s i gn ,  AD A Tr an s i t i o n  
P l an s  h e l p  p u b l i c  age n c i e s  i m p l e m e n t  p ro gr am s  t o  u p gr ad e  p e d e s t r i an  
fac i l i t i e s  t h at  are  i n ac c e s s i b l e .  T e  AD A re q u i re d  s t at e  an d  l o c al  go ve r n -
m e n t s  t o  c o m p l e t e  a s e l f- e val u at i o n  o f t h e i r  fac i l i t i e s ,  p ro gr am s ,  p o l i c i e s ,  
an d  p r ac t i c e s  b y J an u ar y 2 6 ,  1 9 9 5 .  T e  s e l f- e val u at i o n  was  t o  i d e n t i fy 
an d  c o r re c t  p o l i c i e s  an d  p r ac t i c e s  i n c o n s i s t e n t  wi t h  Ti t l e  I I ’s  re q u i re -
m e n t s .  S e l f- e val u at i o n s  we re  t o  c o n s i d e r  al l  o f an  age n c y’s  p ro gr am s ,  
ac t i vi t i e s ,  an d  s e r vi c e s ,  as  we l l  as  t h e  p o l i c i e s  an d  p r ac t i c e s  an  age n c y h ad  
p u t i n  p l ac e  t o  i m p l e m e n t  i t s  var i o u s  p ro gr am s  an d  s e r vi c e s .  Re m e d i al  
m e as u re s  n e c e s s ar y t o  b r i n g t h e  p ro gr am s ,  p o l i c i e s ,  an d  s e r vi c e s  i n t o  
c o m p l i an c e  wi t h  Ti t l e  I I  we re  t o  b e  s p e c ife d .  T e s e  c o u l d  i n c l u d e  b u t  
we re  n o t  l i m i t e d  t o  t h e  fo l l o wi n g:

•  re l o c at i o n  o f p ro gr am s  t o  ac c e s s i b l e  fac i l i t i e s ,  

•  ofe r i n g p ro gr am s  i n  an  al t e r n at i ve  ac c e s s i b l e  m an n e r,  

•  s t r u c t u r al  c h an ge s  t o  p ro vi d e  p ro gr am  ac c e s s ,  

•  p o l i c y m o d ifc at i o n s  t o  avo i d  d i s c r i m i n at i o n ,  an d

•  au xi l i ar y ai d s  n e e d e d  t o  p ro vi d e  efe c t i ve  c o m m u n i c at i o n .

Ad d i t i o n al l y,  t h e  AD A Tr an s i t i o n  P l an s  i n c l u d e d  c o m p o n e n t s  o f p u b -
l i c  i n p u t  an d  d i re c t  c o o rd i n at i o n  wi t h  gro u p s  re p re s e n t i n g t h o s e  wi t h  
d i s ab i l i t i e s  ( D O J ,  2 0 0 6 ) .
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T i s  p age  l e ft  i n t e n t i o n al l y b l an k.
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C h ap te r 2

P l a n n i n g  f o r  P e d e s tr i a n s

2 . 1  Backgro und

Wal ki n g p ro vi d e s  i m m e d i at e ,  h e al t h y,  e n e r gy- e f c i e n t  m o t i o n .  Al l  t r ave l e r s  are  p e d e s t r i an s  at  s o m e  p o i n t  
d u r i n g an y t r i p  t h e y t ake .  S o m e  t r ave l e r s  m ake  t h e i r  e n t i re  t r i p  o n  fo o t ,  wh i l e  o t h e r s  wal k t o  c at c h  t h e  b u s  
o r  wal k b e t we e n  t h e i r  p arki n g s p ac e s  an d  t h e  fro n t  d o o r s  of t h e i r  d e s t i n at i o n s .  

Wal ki n g as  a fo r m  of p e r s o n al  t r an s p o r t at i o n  fal l s  wi t h i n  t wo  ge n e r al  c at e go r i e s :  ( 1 )  wal ki n g as  a 
u t i l i t ar i an  m o d e  ( p o s s i b l y re p l ac i n g a t r i p  i n  a m o t o r i ze d  ve h i c l e )  an d  ( 2 )  wal ki n g as  a fo r m  of e xe rc i s e  
an d  re c re at i o n .  Ut i l i t ar i an  t r i p s  m ay p ro vi d e  e n vi ro n m e n t al  an d  p e r s o n al  h e al t h  b e n eft s  t o  t h e  e xt e n t  t h at  
m o t o r  ve h i c l e  t r i p s  are  re p l ac e d  wi t h  wal ki n g t r i p s .  As  d e p e n d e n c e  o n  t h e  m o t o r  ve h i c l e  i s  re d u c e d ,  ai r  
q u al i t y i s  i m p ro ve d  t h ro u gh  l o we r  e m i s s i o n s  of gre e n h o u s e  gas e s ,  an d  d e p e n d e n c e  o n  n o n re n e wab l e  fo s s i l  
fu e l s  i s  re d u c e d .  T e s e  t r i p s  al s o  p ro vi d e  e c o n o m i c  b e n eft s  fo r  i n d i vi d u al s  b y re d u c i n g e xp e n s e s  fo r  fu e l  o r  
t r an s i t   fe e s .  

Pe r h ap s  t h e  m o s t  o b vi o u s  b e n eft  of re c re at i o n al  t r i p s  i s  i m p ro ve d  h e al t h  fo r  t h e  i n d i vi d u al ,  an d  t o  t h e  
p u b l i c  h e al t h  o ve r al l .  T e s e  h e al t h  b e n eft s  c an  b e  wi d e - r an gi n g an d  m ay i n c l u d e  d e c re as e d  o b e s i t y,  fo r  
e xam p l e  ( B r i d gi n g t h e  G ap ,  2 0 1 2 ) .  Ad d i t i o n al  q u al i t y- of- l ife  b e n eft s  re s u l t i n g fro m  i n c re as e d  wal ki n g an d  
d e c re as e d  m o t o r  ve h i c u l ar  t r af c  i n c l u d e  re d u c e d  c o n ge s t i o n ,  l o we re d  n o i s e  l e ve l s ,  an d  i n c re as e d  o p p o r t u -
n i t i e s  fo r  s o c i al  i n t e r ac t i o n .  AD A- c o m p l i an t  ac c e s s i b l e  fac i l i t i e s  al s o  p ro vi d e  ad d i t i o n al  t r ave l  o p p o r t u n i t i e s  
fo r  p e r s o n s  wi t h  m o b i l i t y d i s ab i l i t i e s ,  e n h an c i n g t h e i r  q u al i t y of l ife  t h ro u gh  i n c re as e d  c h o i c e  an d  ac c e s s .  

Pe d e s t r i an  fac i l i t i e s  p ro vi d e  b as i c  m o b i l i t y.  T e y p ro vi d e  t r an s p o r t at i o n  o p t i o n s  i n  are as  wh e re  u s e  of 
o t h e r  m o d e s  i s  l i m i t e d  b y e c o n o m i c  c i rc u m s t an c e s  o r  wh e re  a s i gn ifc an t  n u m b e r  of p e o p l e  c h o o s e  n o t  t o  
d r i ve  p e r s o n al  au t o m o b i l e s .  Pe d e s t r i an  fac i l i t i e s  are  al s o  an  i m p o r t an t  l i n k t o  t r an s i t  s e r vi c e .  

Lan d  u s e  an d  i nfr as t r u c t u re  p l an n i n g p o l i c i e s  at  t h e  
l o c al ,  c o u n t y,  re gi o n al ,  an d  s t at e  l e ve l  c an  h e l p  e xp an d  
re c re at i o n al  o p p o r t u n i t i e s  b y e n c o u r agi n g p e d e s t r i an  an d  
b i c yc l e  s ys t e m s  t o  i n t e rc o n n e c t  wi t h  p ark an d  re c re at i o n -
al  fac i l i t i e s .

Ac c o rd i n g t o  t h e  2 0 1 7  Nat i o n al  H o u s e h o l d  Tr ave l  
S u r ve y ( N HTS ) ,  wal ki n g ac c o u n t e d  fo r  1 0 . 5  p e rc e n t  of 
al l  t r i p s  re p o r t e d  ( F H WA,  2 0 1 8 b ) .  B y 2 0 1 7 ,  t h e  n u m b e r  
of re p o r t e d  wal ki n g t r i p s  h ad  m o re  t h an  d o u b l e d  s i n c e  
1 9 9 0 ,  fro m  1 8  b i l l i o n  t o  3 8 . 9  b i l l i o n  ( F H WA,  2 0 1 8 b ) .  
An n u al  wal ki n g t r i p s  p e r  h o u s e h o l d  h ave  i n c re as e d  4 0  
p e rc e n t  o ve r  t h e  s am e  p e r i o d  ( s e e  F i gu re  2 - 1 ) .
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Av e ra g e  A n n u a l  Wa l k i n g  Tr i p s

P e r  H o u s e h o l d

F i g u re 2 - 1 .  S u m m a r y o f Tra ve l  Tre n d s :  Ave ra g e   
An n u a l  Wa l ki n g  Tri p s  P e r H o u s e h o l d  ( F H WA,  2 0 1 8 b )  
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G u i d e  fo r th e  Pl a n n i n g, D e s i gn , a n d  O p e ra ti o n  o f Pe d e s tri a n  Fa ci l i ti e s2 - 2

T e  U . S .  C e n s u s’  Am e r i c a n  C o m m u n i t y S u r ve y ( AC S ) ,  wh i c h  m e a s u r e s  m o t o r i z e d  a n d  
n o n - m o t o r i z e d  m o d e s ,  r e l e a s e s  d a t a  e a c h  ye a r  o n  t h e  n u m b e r s  of wo r ke r s  o ve r  t h e  a g e  of 1 6  wh o  wa l k 
o r  r i d e  a  b i c yc l e  t o  wo r k a s  t h e i r  p r i m a r y c o m m u t i n g  m e t h o d .  An  a n a l ys i s  of t h e  2 0 0 5 – 2 0 1 5  n a t i o n a l  
d a t a  s e t  r e ve a l s  a n  i n c r e a s e  fr o m  2 . 5  t o  2 . 8  i n  t h e  p e r c e n t a g e  of i n d i vi d u a l s  wh o  i d e n t ife d  t h e m -
s e l ve s  a s  wa l ki n g  c o m m u t e r s .  M a n y u r b a n i z e d  a r e a s  h a ve  g r e a t e r  t h a n  5  p e r c e n t  p e d e s t r i a n  c o m m u t e  
m o d e  s h a r e ,  a n d  s o m e  h a ve  m o r e  t h a n  1 0  p e r c e n t  p e d e s t r i a n  c o m m u t e  m o d e  s h a r e  ( C e n s u s  B u r e a u ,  
[ u n d a t e d ] ) .

F o r  m o re  t h an  2 0  ye ar s ,  fat al i t i e s  re s u l t i n g fro m  c r as h e s  i n vo l vi n g p e d e s t r i an s  h ave  c o n s i s t e n t l y re p -
re s e n t e d  m o re  t h an  1 1   p e rc e n t  of t r af c  fat al i t i e s  ( N HTS A,  [ u n d at e d ] ) .  Wh i l e  p e d e s t r i an  fac i l i t i e s  h ave  
al ways  b e e n  an  i m p o r t an t  p ar t  of t r an s p o r t at i o n  s ys t e m s ,  t h e  c o m b i n at i o n  of fat al i t y d at a an d  i n c re as i n g 
wal ki n g t r i p s  s u gge s t s  t h at  e ve n  m o re  e m p h as i s  n e e d s  t o  b e  p l ac e d  o n  p l an n i n g an d  d e s i gn  fo r  s afe  p e d e s -
t r i an  t r ave l .  

T i s  c h ap t e r  d i s c u s s e s  t r an s p o r t at i o n  p l an n i n g fo r  p e d e s t r i an s  an d  i t s  re l at i o n s h i p  t o  o t h e r  t r an s p o r t a-
t i o n  p l an n i n g efo r t s .

I n  ad d i t i o n  t o  t h e  c o m p e l l i n g s o c i al  an d  e c o n o m i c  re as o n s  fo r  p ro m o t i n g wal ki n g,  s t at e  an d  
M e t ro p o l i t an  P l an n i n g O r gan i z at i o n  ( M P O )  p l an n i n g re gu l at i o n s  of t h e  Un i t e d  S t at e s  C o d e  an d  t h e  
C o d e  of F e d e r al  Re gu l at i o n s  ( C F R)  d e s c r i b e  h o w wal ki n g i s  t o  b e  ac c o m m o d at e d  t h ro u gh o u t  t h e  p l an n i n g 
p ro c e s s  fo r  p ro j e c t s  t h at  u s e  F e d e r al  fu n d s .  No n - m o t o r i s t s  s h o u l d  b e  al l o we d  t o  p ar t i c i p at e  i n  t h e  p l an n i n g 
p ro c e s s ,  an d  t r an s p o r t at i o n  age n c i e s  are  re q u i re d  t o  i n t e gr at e  wal ki n g fac i l i t i e s  an d  p ro gr am s  i n t o  t h e i r  
t r an s p o r t at i o n  p l an s  t o  i m p ro ve  t h e  o p e r ab i l i t y of an  i n t e r m o d al  t r an s p o r t at i o n  s ys t e m .  Ke y s e c t i o n s  of 
t h e s e  re gu l at i o n s  i n c l u d e  t h e  fo l l o wi n g:  

T e  s c o p e  of t h e  m e t ro p o l i t an  p l an n i n g p ro c e s s  “ wi l l  ad d re s s  t h e  fo l l o wi n g fac t o r s … ( 2 )  I n c re as e  t h e  
s afe t y fo r  m o t o r i ze d  an d  n o n - m o t o r i ze d  u s e r s ;  ( 3 )  I n c re as e  t h e  s e c u r i t y of t h e  t r an s p o r t at i o n  s ys t e m  fo r  
m o t o r i ze d  an d  n o n - m o t o r i ze d  u s e r s ;  ( 4 )  P ro t e c t  an d  e n h an c e  t h e  e n vi ro n m e n t ,  p ro m o t e  e n e r gy c o n s e r va-
t i o n ,  i m p ro ve  t h e  q u al i t y of l ife … ”  ( 2 3  C F R 4 5 0 . 3 0 6 [ a] ) .  S e e  2 3  C F R 4 5 0 . 2 0 6  fo r  s i m i l ar  s t at e  re q u i re -
m e n t s  ( 2 3  C F R 4 5 0 . 3 0 6 [ a] ;  2 3  C F R 4 5 0 . 2 0 6 ) .

M e t ro p o l i t an  t r an s p o r t at i o n  p l an s  “ … s h al l ,  at  a m i n i m u m ,  i n c l u d e … e xi s t i n g an d  p ro p o s e d  t r an s p o r t a-
t i o n  fac i l i t i e s  ( i n c l u d i n g m aj o r  ro ad ways ,  t r an s i t ,  m u l t i m o d al  an d  i n t e r m o d al  fac i l i t i e s ,  p e d e s t r i an  wal kways  
an d  b i c yc l e  fac i l i t i e s ,  an d  i n t e r m o d al  c o n n e c t o r s  t h at  s h o u l d  fu n c t i o n  as  an  i n t e gr at e d  m e t ro p o l i t an  t r an s -
p o r t at i o n  s ys t e m … ”  ( 2 3  C F R 4 5 0 . 3 2 2 [f] ) .  S e e  2 3  C F R 4 5 0 . 2 1 6 ( g)  fo r  s i m i l ar  s t at e  re q u i re m e n t s  ( 2 3  C F R 
4 5 0 . 3 2 2 ;  2 3  C F R 4 5 0 . 2 1 6 ) .

T e  p l an s  an d  t r an s p o r t at i o n  i m p ro ve m e n t  p ro gr am s  (TI Ps )  of al l  m e t ro p o l i t an  are as  “ s h al l  p ro vi d e  fo r  
t h e  d e ve l o p m e n t  an d  i n t e gr at e d  m an age m e n t  an d  o p e r at i o n  of t r an s p o r t at i o n  s ys t e m s  an d  fac i l i t i e s  ( i n c l u d -
i n g ac c e s s i b l e  p e d e s t r i an  wal kways  an d  b i c yc l e  t r an s p o r t at i o n  fac i l i t i e s ) ”  ( 2 3  U . S . C .  1 3 4 [ c ]  an d  4 9  U . S . C .  
5 3 0 3 [ c ] ) .  2 3  C F R 4 5 0 . 3 2 4 ( c )  s t at e s  t h at  t h e  TI P  “ s h al l  i n c l u d e  … t r ai l s  p ro j e c t s ,  p e d e s t r i an  wal kways ;  an d  
b i c yc l e  fac i l i t i e s … ”  ( AAS HTO ,  2 0 1 8 a;  2 3  U . S . C .  1 3 4 ;  M c M i l l an  e t  al . ,  2 0 0 6 ) .

2 3  C F R 4 5 0 . 3 1 6 ( a)  s t at e s  t h at  “ T e  M P O s  s h al l  d e ve l o p  an d  u s e  a d o c u m e n t e d  p ar t i c i p at i o n  p l an  t h at  
d efn e s  a p ro c e s s  fo r  p ro vi d i n g… re p re s e n t at i ve s  of u s e r s  of p e d e s t r i an  wal kways  an d  b i c yc l e  t r an s p o r t at i o n  
fac i l i t i e s ,  an d  re p re s e n t at i ve s  of t h e  d i s ab l e d ,  an d  o t h e r  i n t e re s t e d  p ar t i e s  wi t h  re as o n ab l e  o p p o r t u n i t i e s  t o  
b e  i n vo l ve d  i n  t h e  m e t ro p o l i t an  p l an n i n g p ro c e s s . ”  2 3  C F R 4 5 0 . 2 1 0 ( a)  c o n t ai n s  s i m i l ar  l an gu age  fo r  s t at e s .  
S e e  al s o  2 3  U . S . C .  1 3 4 ( i ) ,  2 3  U . S . C .  1 3 5 (f) ,  4 9  U . S . C .  5 3 0 3 ( i ) ,  an d  4 9  U . S . C .  5 3 0 4 (f)  fo r  ad d i t i o n al  
i nfo r m at i o n  ab o u t  p ar t i c i p at i o n  b y i n t e re s t e d  p ar t i e s  ( 2 3  C F R 4 5 0 . 3 1 6 ;  2 3  C F R 4 5 0 . 2 1 0 ;  2 3  U . S . C .  1 3 4 ;  
4 9  U . S . C .  5 3 0 3 ;  2 3  U . S . C .  1 0 9 ;  4 9  U . S . C .  5 3 0 4 ) .
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2  Pl a n n i n g fo r Pe d e s tri a n s 2 - 3

2 . 2  Co ntinuum o f Walkab ility

Ne ar l y al l  ro ad ways ,  e xc e p t  s o m e  fre e ways  an d  e xp re s s -
ways  n o t  o p e n  t o  p e d e s t r i an  t r af c ,  p ro vi d e  s o m e  l e ve l  
of p e d e s t r i an  ac c o m m o d at i o n .  At  t h e  o t h e r  e n d  of t h e  
s p e c t r u m  fro m  fre e ways  an d  e xp re s s ways  are  p e d e s t r i an  
m al l s  o r  p l az as ,  wh i c h  e xc l u d e  m o s t  m o t o r  ve h i c l e  t r af-
fc  ( p o s s i b l y al l o wi n g fo r  d e l i ve r y ve h i c l e s ) .  B e t we e n  t h e  
t wo  e xt re m e s  are  ro ad ways  t h at  p ro vi d e  var yi n g l e ve l s  of 
p e d e s t r i an  an d  ve h i c u l ar  p r i o r i t y.  To  d e s c r i b e  t h e s e  var y-
i n g l e ve l s ,  t h e  I n s t i t u t e  of Tr an s p o r t at i o n  E n gi n e e r s  ( ITE )  
an d  t h e  C o n gre s s  of Ne w Ur b an i s m  c re at e d  a C o n t i n u u m  
of Wal kab i l i t y ( ITE ,  2 0 1 0 ) .  T i s  c o n t i n u u m  c an  b e  u s e d  t o  c l as s ify 
ro ad ways  o n  t h e i r  p o t e n t i al  u s e  b y p e d e s t r i an s .  Wh e re  a ro ad way fal l s  i n  
t h i s  c o n t i n u u m  i s  a fu n c t i o n  of wh at  fac i l i t i e s  t h e  c o m m u n i t y o r  age n c y 
d e c i d e s  t o  p ro vi d e  fo r  t h e  d ife re n t  m o d e s  of t r an s p o r t at i o n .  T e  d e p i c -
t i o n  of t h i s  c o n t i n u u m  of wal kab i l i t y i s  s h o wn  i n  F i gu re  2 - 2 .

F i gu re  2 - 3  re p re s e n t s  t h i s  c o n t i n u u m  of wal kab i l i t y as  i t  ap p l i e s  t o  
ro ad way fu n c t i o n al  c l as s ifc at i o n s .  F e at u re s  p ro m o t i n g p e d e s t r i an  m o b i l -
i t y are  n o t  re q u i re d  o n  fre e ways  t h at  p ro h i b i t  p e d e s t r i an s .  Al o n g r u r al  
h i gh ways  an d  s u b u r b an  h i gh ways ,  p ro vi s i o n  of p e d e s t r i an  fac i l i t i e s  m ay 
b e  c o n s i d e re d ,  wh e re  n e e d e d .  As  t h e  fu n c t i o n al  c l as s ifc at i o n  t re n d s  t o -
ward  r u r al  t o wn ,  s u b u r b an ,  an d  u r b an  l an d  u s e s ,  gre at e r  ac c o m m o d at i o n  
fo r  p e d e s t r i an  m o b i l i t y,  i . e . ,  b e t t e r  fac i l i t i e s  an d  l i n kage s ,  i s  i n c re as i n gl y 
l i ke l y t o  b e  n e e d e d .  

2 . 3  Walk D ecisio n Facto rs

T e  c u r re n t  l e ve l  of wal ki n g i n  t h e  Un i t e d  S t at e s  i s  l o w c o m p are d  t o  t h e  n u m b e r  of p e o p l e  wh o  s ay t h e y 
wo u l d  wal k if s afe  fac i l i t i e s  we re  avai l ab l e .  A 2 0 0 2  t e l e p h o n e  r an d o m  s am p l e  s u r ve y of m o re  t h an  8 0 0  
Am e r i c an s  o ve r  t h e  age  of 1 8  s h o we d  t h at  m o re  t h an  h alf ( 5 5  p e rc e n t )  of t h e  re s p o n d e n t s  wo u l d  r at h e r  
wal k t h an  d r i ve  m o re  t h ro u gh o u t  t h e  d ay i n  o rd e r  t o  e xe rc i s e  o r  t o  ac c e s s  d e s t i n at i o n s .  Al m o s t  t wo - t h i rd s  
( 6 3  p e rc e n t )  of t h e  re s p o n d e n t s  s ai d  t h e y wo u l d  l i ke  t o  wal k m o re  t o  s t o re s  an d  o t h e r  p l ac e s  wh e n  r u n n i n g 
e r r an d s .  Ad d i t i o n al l y,  8 4  p e rc e n t  s t at e d  t h e y favo r  u s i n g p ar t  of t h e  t r an s p o r t at i o n  b u d ge t  t o  d e s i gn  s t re e t s  
wi t h  s i d e wal ks ,  s afe  c ro s s i n gs ,  an d  o t h e r  s t r at e gi e s  t o  re d u c e  m o t o r  ve h i c l e  s p e e d s  i n  re s i d e n t i al  are as  an d  
m ake  i t  m o re  c o mfo r t ab l e  t o  wal k,  e ve n  if t h i s  m e an s  d r i vi n g m o re  s l o wl y ( 4 8  p e rc e n t  “ s t ro n gl y s u p p o r t -
e d” )  ( B e l d e n  Ru s s o n e l l o  &  S t e war t ,  2 0 0 3 ) .

T e  d e c i s i o n  of wh e t h e r  t o  wal k u s u al l y t ake s  i n t o  ac c o u n t  t h e  d i s t an c e  of t h e  t r i p ,  p e rc e i ve d  s afe t y 
of t h e  ro u t e ,  an d  t h e  c o mfo r t  an d  c o n ve n i e n c e  of wal ki n g ve r s u s  u s i n g an  al t e r n at i ve  m o d e .  H o we ve r,  
fo r  m an y Am e r i c an s ,  wal ki n g i s  t h e  o n l y avai l ab l e  o p t i o n .  Ac c o rd i n g t o  t h e  2 0 0 9  Nat i o n al  H o u s e h o l d  
Tr ave l  S u r ve y ( N HTS ) ,  9 . 8  m i l l i o n  U . S .  h o u s e h o l d s  ( ap p ro xi m at e l y 9  p e rc e n t )  d o  n o t  o wn  a c ar  ( F H WA,  
2 0 1 8 b ) .  T i s  p ro p o r t i o n  i s  oft e n  h i gh e r  i n  u r b an  are as —as  p o p u l at i o n  d e n s i t y i n c re as e s ,  t h e  p e rc e n t  of 
h o u s e h o l d s  wi t h o u t  a m o t o r  ve h i c l e  i n c re as e s  ( s e e  Tab l e  2 - 1 ) .

F u r t h e r m o re ,  t h e  N HTS  re p o r t s  3 2  p e rc e n t  of t h e  t o t al  p o p u l at i o n  d o e s  n o t  h ave  a d r i ve r’s  l i c e n s e ,  an d  
1 5  p e rc e n t  of t h e  p o p u l at i o n  was  re p o r t e d  as  u n d e r  1 6  ye ar s  of age .  B as e d  o n  d at a fro m  1 9 8 3  t o  2 0 1 4 ,  

F i g u re 2 - 3 .  P e d e s tri a n  Mo b i l i ty wi th  R e s p e c t to  
R o a d wa y Typ e

P e d e s tr i a n  I n to l e r a n t

P e d e s tr i a n  To l e r a n t

P e d e s tr i a n  S u p p o r ti v e

P e d e s tr i a n  P l a c e s

Ve h i c l e  P l a c e s

Ve h i c l e  S u p p o r ti v e

Ve h i c l e  To l e r a n t

Ve h i c l e  I n to l e r a n t

P e d e s tri a n  S ta tu s Ve h i c l e  S ta tu s

P e d e s tri a n  P ri o ri ty

Ve h i c l e  P ri o ri ty

F o c u s  o f 
Re p o r t

F i g u re 2 - 2 .  C o n ti n u u m  o f Wa l ka b i l i ty ( I TE ,  2 0 1 0 )
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G u i d e  fo r th e  Pl a n n i n g, D e s i gn , a n d  O p e ra ti o n  o f Pe d e s tri a n  Fa ci l i ti e s2 - 4

re c e n t  d e c re as e s  i n  t h e  p ro p o r t i o n  of p e r s o n s  wi t h  
a d r i ve r’s  l i c e n s e  h ave  b e e n  o b s e r ve d  ac ro s s  al l  age  
gro u p s  ( S i vak an d  S c h o e t t l e ,  2 0 1 6 ) .  F o r  t h i s  l ar ge  
p o r t i o n  of t h e  p o p u l at i o n  wh o  d o  n o t  re gu l ar l y 
d r i ve ,  ac c e s s  aro u n d  t h e i r  c o m m u n i t i e s  b y fo o t  i s  
p ar t i c u l ar l y vi t al ,  wh e t h e r  t h e s e  t r i p s  are  t o  s c h o o l ,  
t h e  s t o re ,  h e al t h c are ,  o r  a n e ar b y t r an s i t  s t o p .

Qu al i t y p e d e s t r i an  e n vi ro n m e n t s  i n c l u d e  m o re  
t h an  t h e  p ro vi s i o n  of ac c e s s i b l e  s i d e wal ks —at t e n -
t i o n  t o  s u b t l e  d e s i gn  fe at u re s  i s  n e e d e d  t o  e n c o u r -
age  p e d e s t r i an  ac t i vi t y.  I n  c o n ve n t i o n al  d e s i gn  p r ac t i c e ,  d ife re n t  e n t i t i e s  are  re s p o n s i b l e  fo r  var i o u s  p ar t s  
of t h e  p e d e s t r i an  e n vi ro n m e n t .  F o r  e xam p l e ,  c i t y p l an n e r s  l ay o u t  t h e  o ve r al l  ro ad way n e t wo rk an d  i nfu -
e n c e  l an d  u s e ,  ro ad way e n gi n e e r s  d e s i gn  ro ad ways ,  l an d s c ap e  arc h i t e c t s  e n h an c e  t h e  vi s u al  c h ar ac t e r  of t h e  
ro ad way,  l aw e nfo rc e m e n t  p ro m o t e s  s e c u r i t y al o n g ro ad ways ,  an d  arc h i t e c t s  an d  s i t e  e n gi n e e r s  d e s i gn  t h e  
p arc e l s  al o n g t h e  s t re e t s .  C o m p at i b i l i t y b e t we e n  t h e  ro ad way an d  t h e  ad j o i n i n g s p ac e  i n vo l ve s  c o o rd i n at i o n  
b e t we e n  d e ve l o p e r s ,  p ro p e r t y o wn e r s ,  p u b l i c  age n c i e s ,  an d  a var i e t y of d e s i gn  p rofe s s i o n al s ,  an d  i s  ke y t o  
c re at i n g d e s i r ab l e  c o n d i t i o n s  fo r  p e d e s t r i an s .  

G e n e r al l y,  are as  wi t h  h i gh  l e ve l s  of wal ki n g s h are  t h e  fo l l o wi n g c h ar ac t e r i s t i c s :

•  a m i x of l an d  u s e s ;

•  d i re c t  an d  c o n ve n i e n t  p e d e s t r i an  c o n n e c t i o n s  b e t we e n  d e s t i n at i o n s ;

•  p e d e s t r i an  fac i l i t i e s  ad e q u at e l y s e p ar at e d  fro m  fas t - m o vi n g ve h i c u l ar  t r af c ;

•  l o w- s p e e d ,  l o w- vo l u m e  al t e r n at i ve s  t o  h i gh - s p e e d  ar t e r i al s ;

•  s afe  an d  c o n ve n i e n t  s t re e t  c ro s s i n gs ;

•  s h o r t  b l o c k l e n gt h s ;

•  p re s e n c e  of s h ad e  d u r i n g d ayl i gh t  h o u r s ;

•  ad e q u at e  l i gh t i n g at  n i gh t ;

•  a p l e as an t  vi s u al  e n vi ro n m e n t ;

•  p e rc e i ve d  h i gh  l e ve l  of s afe t y;

•  p e rc e i ve d  h i gh  l e ve l  of p e r s o n al  s e c u r i t y;

•  we l l - m ai n t ai n e d  fac i l i t i e s ;  an d

•  p u b l i c  t r an s i t .

2 . 3 . 1  D istance and D ensities

D i s tan ce  i s  th e  p ri m ar y facto r i n  th e  i n i ti al  de ci s i o n  to  wal k.  T e  m aj o ri ty of p e de s tri an  tri p s  are  0 . 2 5   m i  
( 0 . 4 0   km )  o r l e s s ,  wi th  1  m i  ( 1 . 6  km )  ge n e ral l y b e i n g th e  l i m i t th at m o s t p e o p l e  are  wi l l i n g to  trave l  o n  
fo o t—8 7  p e rce n t of wal ki n g tri p s  are  l e s s  th an  1  m i  ( 1 . 6  km )  ( F H WA,  2 0 1 8 b ) .  Wal ki n g tri p s  as  p art of a 
co m m ute  are  l o n ge r;  th e  ave rage  wal ki n g co m m ute  l e n gth  i s  ap p ro xi m ate l y 1  m i  ( 1 . 6  km ) .  M o s t p e o p l e  are  
wi l l i n g to  wal k 5  to  1 0  m i n u te s  at a co mfo rtab l e  p ace  to  re ach  a de s ti n ati o n .  S i n ce  ap p ro xi m ate l y 2 5   p e rce n t  
of al l  tran s p o r tati o n  tri p s  are  1  m i  ( 1 . 6  km )  o r l e s s  i n  di s tan ce  ( 3 0  p e rce n t i n  u rb an  are as )  ( F H WA,  2 0 1 8 b ) ,  
wal ki n g h as  th e  p o te n ti al  to  s e r ve  a s i gn ifcan t p o rti o n  of tri p s .  T e  fre qu e n cy of ro adway cro s s i n gs ,  i n cl u di n g 
m i db l o ck cro s s i n gs ,  can  s i gn ifcan tl y afe ct th e  di s tan ce  th at p e de s tri an s  wal k to  acce s s  de s ti n ati o n s .  

Ta b l e 2 - 1 .  P e rc e n t o f H o u s e h o l d s  wi th o u t Mo to r Ve h i c l e  
Ava i l a b i l i ty b y P o p u l a ti o n  D e n s i ty ( F H WA,  2 0 1 8 b )

Po p ul ati o n  de n s i ty  
( p e rs o n s  p e r s quare  m i l e )

Pe rce n t o f h o us e h o l ds  wi th   
n o  m o to r ve h i cl e  avai l ab i l i ty

Le s s  t h an  2 , 0 0 0 4 . 3 8

2 , 0 0 0  t o  4 , 0 0 0 6 . 3 9

4 , 0 0 0  t o  1 0 , 0 0 0 8 . 4 3

1 0 , 0 0 0  o r  m o re 2 8 . 4 4
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2  Pl a n n i n g fo r Pe d e s tri a n s 2 - 5

Lan d - u s e  p at t e r n s ,  c o m m u n i t y d e s i gn ,  an d  p o p u l at i o n  d e n s i t y h ave  a s i gn ifc an t  efe c t  o n  t r i p  d i s t an c e .  
H i gh e r  d e n s i t y c o m m u n i t i e s  o r  c o m p ac t  c o m m u n i t i e s  wi t h  m i xe d  l an d - u s e  p at t e r n s ,  o r  b o t h ,  h ave  h i gh e r  
l e ve l s  of wal ki n g b e c au s e  d e s t i n at i o n s  are  m o re  l i ke l y t o  b e  l o c at e d  wi t h i n  wal ki n g d i s t an c e  of h o m e s  an d  
b u s i n e s s e s .  Re d u c i n g b l o c k l e n gt h s  an d  i n c re as i n g c o n n e c t i vi t y i n  u r b an  are as  c an  i n c re as e  p e d e s t r i an  m o -
b i l i t y.  C h ap t e r  3  ad d re s s e s  i n  m o re  d e t ai l  t h e  efe c t  t h at  l an d - u s e  p at t e r n s ,  c o m m u n i t y d e s i gn ,  an d  p o p u l a-
t i o n  d e n s i t y h ave  o n  p e d e s t r i an  fac i l i t y d e s i gn .

2 . 3 . 2  Ro ute D irectness

Pe d e s t r i an  ro u t e s  s h o u l d  p ro vi d e  ac c e s s  t o  d e s t i n at i o n s  wi t h o u t  t h e  n e e d  fo r  p e d e s t r i an s  t o  t r ave l  e xc e s s i ve l y 
o u t  of t h e i r  way.  D i re c t  ac c e s s  i s  i m p o r t an t  fo r  t h o s e  wi t h  m o b i l i t y d i s ab i l i t i e s ,  b u t  i t  al s o  afe c t s  t h e  u t i l i t y 
of p e d e s t r i an  t r i p s  fo r  al l  u s e r s .  D i re c t  ac c e s s  m ay e n c o u r age  m o re  p e d e s t r i an  t r i p s .  If p e d e s t r i an s  p e rc e i ve  
t h e  ro u t e  t o  t h e i r  d e s t i n at i o n  as  t o o  l o n g o r  t o o  d i f c u l t ,  t h e y m ay c h o o s e  an o t h e r  m o d e .  Al t e r n at i ve l y,  
t h e y m ay n o t  m ake  t h e  t r i p  at  al l .  

2 . 3 . 3  Perso nal Safety and Security

Pe r s o n al  s afe t y an d  s e c u r i t y are  ke y fac t o r s  i n  t h e  d e c i s i o n  t o  wal k,  an d  wal kway d e s i gn  c an  afe c t  s afe t y 
an d  s e c u r i t y.  Nar ro w s i d e wal ks ,  o r  t h o s e  n o t  s e p ar at e d  fro m  m o vi n g t r af c  b y s p ac e  o r  b ufe r i n g e l e m e n t s ,  
re s u l t  i n  p o o re r  p e rc e p t i o n s  of s afe t y fo r  p e d e s t r i an s  (TRB ,  2 0 1 6 ) .  S i gn al i ze d  i n t e r s e c t i o n s  wi t h  c o nfu s i n g 
s i gn al  i n d i c at i o n s ,  e xc e s s i ve  c ro s s i n g d i s t an c e s ,  fas t - t u r n i n g ve h i c l e s ,  o r  ve h i c l e s  t u r n i n g ac ro s s  t h e  c ro s s wal k 
o n  t h e  wal k p h as e  d i re c t l y afe c t  b o t h  t h e  p e rc e i ve d  an d  ac t u al  s afe t y of p e d e s t r i an s .  L o n g b l o c k l e n gt h s  
an d  a l ac k of m i d b l o c k c ro s s i n g l o c at i o n s  al s o  d e gr ad e s  t h e  p e rc e i ve d  p e d e s t r i an  s afe t y of a ro ad way c o r -
r i d o r.  S e c t i o n  2 . 7 . 2  p ro vi d e s  a m o re  d e t ai l e d  d i s c u s s i o n  of c r as h  t yp e s  an d  l o c at i o n s .

A dark s tre e t wi th  dri ve ways ,  do o r ways ,  o ve rgro wn  ve ge tati o n ,  an d al l e yways  wi th o ut i l l u m i n ati o n  di s co ur-
age s  wal ki n g,  wh i l e  a s tre e t wi th  p e de s tri an - s cal e  l i gh ti n g,  o p e n  s p ace s ,  an d th e  p re s e n ce  of o th e r p e de s tri an s  
te n ds  to  e n co u rage  wal ki n g an d cre ate  a s e n s e  of s afe ty an d s e cu ri ty.  Pe de s tri an - s cal e  l i gh ti n g,  p l ace d o ve r  
s i de wal ks ,  i s  l o we r i n  h e i gh t ( 1 2  to  1 6   ft)  ( 3 . 7  to  4 . 9   m )  th an  s tan dard s tre e t l i gh ti n g an d i s  s p ace d cl o s e r  
to ge th e r ( ab o ut 6 0   ft o r 1 8   m )  ( P B I C ,  2 0 1 7 ) .  D i ve rs ife d l an d us e  can  al s o  e xte n d th e  p e ri o d of day i n  wh i ch  
p e de s tri an  acti vi ty i s  h i gh .  Wh i l e  a do wn to wn  wi th  m o s tl y o f ce  an d o f ce  s u p p o r t us e s  m ay h ave  an  acti ve  
p e de s tri an  e n vi ro n m e n t duri n g wo rk h o urs ,  i t m ay b e co m e  e m p ty duri n g e ve n i n gs  an d we e ke n ds .  M i xe d- u s e  
b u i l di n gs  th at i n cl ude  re s i de n ti al  s p ace  o r acti vi ty ge n e rato rs ,  s u ch  as  re s tau ran ts  an d s h o p s  o n  gro un d fo o rs ,  
add to  th e  s e n s e  of s e curi ty an d acti vi ty o n  th e  s tre e t.  I de al l y,  p e de s tri an  faci l i ti e s  i n cl u de  “cri m e  p re ve n ti o n  
th ro u gh  e n vi ro n m e n tal  de s i gn”  ( C PTE D )  co n ce p ts  to  e n h an ce  th e  urb an  e n vi ro n m e n t an d re duce  o p p o rtun i -
ti e s  fo r cri m e  an d n u i s an ce  acti vi ty.  T e  co n ce p ts  i n cl u de  p ro vi di n g o p p o rtun i ti e s  to  s e e  an d b e  s e e n  ( s u r ve i l -
l an ce ) ,  u s i n g de s i gn  to  attract p e o p l e  an d ve h i cl e s  to  s o m e  p l ace s  an d ch an n e l  th e m  away fro m  o th e rs  ( acce s s  
m an age m e n t) ,  an d m aki n g cl e ar b o u n dari e s  b e twe e n  p ri vate  an d p ub l i c s p ace s  to  cl e arl y e s tab l i s h  th e  l e gi ti -
m acy of us e rs  an d u s e s  i n  a gi ve n  l o cati o n  ( te rri to ri al  re i nfo rce m e n t) .  Addi ti o n al l y,  C PTE D  co n ce p ts  i n cl u de  
m ai n tai n i n g an  attracti ve  p h ys i cal  e n vi ro n m e n t th at s up p o rts  s ur ve i l l an ce  an d p ro m o te s  p o s i ti ve  an d ap p ro -
p ri ate  b e h avi o r i n  an  are a ( Nati o n al  C ri m e  Pre ve n ti o n  C o u n ci l ) .

2 . 3 . 4 Perso nal Co mfo rt and Attractiveness

A d e c i s i o n  t o  wal k c an  b e  i nfu e n c e d  b y t h e  c o mfo r t ,  c o n ve n i e n c e ,  an d  vi s u al  i n t e re s t  of t h e  ro u t e ,  as  we l l  
as  t h e  p re s e n c e  of o t h e r  p o t e n t i al  d e s t i n at i o n s  al o n g t h e  ro u t e .  S i n c e  p e d e s t r i an s  t r ave l  m o re  s l o wl y t h an  
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m o t o r  ve h i c l e s ,  t h e y are  m o re  l i ke l y t o  p refe r  gre at e r  d e t ai l  i n  t h e i r  e n vi ro n m e n t ;  an d  b e c au s e  t h e y are  n o t  
p ro t e c t e d  wi t h i n  a ve h i c l e ,  t h e i r  i m m e d i at e  p h ys i c al  e n vi ro n m e n t  m ay h ave  a p rofo u n d  efe c t  o n  t h e i r  l e ve l  
of c o mfo r t .  El e m e n t s  s u c h  as  s h ad i n g al o n g t h e  ro u t e ,  s e p ar at i o n  b y s p ac e  o r  b ar r i e r  fro m  ve h i c l e  t r af c ,  
at t r ac t i ve  b u i l d i n gs  n e ar b y,  vi s u al l y ap p e al i n g l an d s c ap e ,  an d  t h e  avai l ab i l i t y of b e n c h e s  an d  are as  t o  re s t  
t yp i c al l y i n c re as e  t h e i r  l e ve l  of c o mfo r t .

2 . 4 Characteristics o f Pedestrians

T e re  i s  n o  s i n gl e  “d e s i gn  p e d e s t r i an . ”  Pe d e s t r i an s  e xh i b i t  a wi d e  r an ge  of p h ys i c al ,  c o gn i t i ve ,  an d  s e n -
s o r y ab i l i t i e s .  M an y h ave  s i gn ifc an t  m o b i l i t y d i s ab i l i t i e s .  Ad d i t i o n al l y,  m an y p e d e s t r i an s  h ave  t e m p o r ar y 
m o b i l i t y d i s ab i l i t i e s  at  s o m e  p o i n t  d u r i n g t h e i r  l i ve s .  Tr an s p o r t at i o n  p rofe s s i o n al s  s h o u l d  re m e m b e r  t h at  
p e d e s t r i an s  are  p ar t  of t h e  t r an s p o r t at i o n  m i x,  an d  a wi d e  r an ge  of c ap ab i l i t i e s  s h o u l d  b e  c o n s i d e re d  i n  t h e  
d e s i gn  an d  o p e r at i o n  of p e d e s t r i an  fac i l i t i e s .  F o r  e xam p l e ,  c h i l d re n  s o m e t i m e s  wal k m o re  s l o wl y t h an  ad u l t s  
an d  h ave  a l o we r  e ye  h e i gh t .  Wh i l e  m an y o l d e r  ad u l t s  are  as  p h ys i c al l y an d  c o gn i t i ve l y ab l e  as  t h e i r  yo u n ge r  
c o u n t e r p ar t s ,  as  a p o p u l at i o n ,  o l d e r  ad u l t s  n e e d  m o re  t i m e  t o  c ro s s  s t re e t s ,  d e s i re  u n ifo r m  s u rfac e s ,  b e n eft  
fro m  h an d r ai l s  i n  s t e e p  are as ,  an d  n e e d  p l ac e s  t o  re s t  al o n g t h e i r  ro u t e .

T e  m e d i an  age  of t h e  p o p u l at i o n  i n  t h e  U . S .  i s  i n c re as i n g.  I n  2 0 1 0 ,  1 3  p e rc e n t  of t h e  p o p u l at i o n  
( 4 0   m i l l i o n  p e o p l e )  was  o l d e r  t h an  6 5  ( C e n s u s  B u re au ,  2 0 1 1 ) ,  an d  m o re  t h an  2 5  p e rc e n t  of t h i s  gro u p  
( 1 1 . 2  m i l l i o n  p e o p l e )  was  o l d e r  t h an  8 0 .  T e  c h an ge  i n  t h e  age  d i s t r i b u t i o n  of t h e  U . S .  p o p u l at i o n  fro m  
1 9 6 0  t o  2 0 1 0  i s  s h o wn  i n  F i gu re  2 - 4 .  O l d e r  p e d e s t r i an s  are  an  i n c re as i n g c o h o r t  of p e d e s t r i an s ,  an d  t h e  
n e e d  t o  ac c o m m o d at e  o l d e r  p e d e s t r i an s  wi l l  c o n t i n u e  t o  i n c re as e .  G i ve n  t h e  s l o we r  wal ki n g s p e e d s  an d  
gre at e r  n e e d s  of o l d e r  p e d e s t r i an s  m e n t i o n e d  ab o ve ,  i t  i s  c r i t i c al  t o  c o n s i d e r  t h e i r  n e e d s  wh e n  p l an n i n g an d  
d e s i gn i n g p e d e s t r i an  fac i l i t i e s .

F i g u re  2 - 4 .  Ag e  D i s tri b u ti o n  o f U . S .  P o p u l a ti o n  fro m  1 9 6 0  to  2 0 1 0  ( C e n s u s  B u re a u ,  2 0 1 1 )
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2 . 4. 1  Temp o ral Characteristics

2 . 4. 1 . 1  Wa l ki n g  S peed s  

Pe d e s t r i an  wal ki n g s p e e d s  r an ge  fro m  ap p ro xi m at e l y 3 . 0  t o  4 . 0   ft / s  ( 0 . 9  t o  1 . 2  m / s )  ( AAS H TO ,  2 0 1 8 a) .  
Te  M U TC D  re c o m m e n d s  an d  P ROWAG  p ro p o s e s  u s i n g a n o r m al  wal ki n g s p e e d  o f 3 . 5   ft / s  ( 1 . 0 6  m / s )  
o r  l e s s  fo r  c al c u l at i n g p e d e s t r i an  c l e ar an c e  i n t e r val s  fo r  t r afc  s i gn al s  ( F H WA,  2 0 0 9 ;  U . S .  Ac c e s s  B o ard ,  
2 0 1 1 ) .  I n  are as  wh e re  t h e  p o p u l at i o n  i n c l u d e s  a l ar ge  p ro p o r t i o n  o f o l d e r  p e d e s t r i an s  o r  p e d e s t r i an s  wi t h  
p h ys i c al  d i s ab i l i t i e s ,  a s l o we r  wal ki n g s p e e d ,  s u c h  as  3 . 0   ft / s  ( 0 . 9 1  m / s ) ,  m ay b e  u s e d  fo r  d e s i gn .  Te  H C M  
p ro vi d e s  c r i t e r i a fo r  s l o we r  wal ki n g s p e e d  c o n s i d e r at i o n  ( T RB ,  2 0 1 6 ) .  O t h e r  fac t o r s  t h at  afe c t  wal ki n g 
s p e e d  i n c l u d e  ai r  t e m p e r at u re ,  p re c i p i t at i o n  ( r ai n ,  s n o w,  an d  i c e ) ,  t i m e  o f d ay,  an d  t r i p  p u r p o s e .  Wal ki n g 
s p e e d s  are  t yp i c al l y fas t e r  at  m i d b l o c k l o c at i o n s  t h an  at  i n t e r s e c t i o n s .  

2 . 4. 1 . 2  Ped es tri a n  F l ow Ra te

Pe d e s t r i an  fo w r at e  i s  a m e as u re  o f h o w m an y p e d e s t r i an s  t r ave l  al o n g a s i d e wal k p e r  u n i t  o f t i m e  an d  i s  
o ft e n  m e as u re d  i n  t e r m s  o f p e d e s t r i an s  p e r  m i n u t e  p e r  fo o t  o f s i d e wal k wi d t h .  Wh e re  t h e re  are  fe w p e d e s -
t r i an s  o n  a wal kway,  p e d e s t r i an s  c an  c h o o s e  fas t e r  wal ki n g s p e e d s .  As  s i d e wal k c o n ge s t i o n  i n c re as e s ,  wal k-
i n g s p e e d s  d e c re as e  wi t h  c l o s e r  i n t e r ac t i o n s  am o n g p e d e s t r i an s  ( T RB ,  2 0 1 6 ) .  As  t h e  vo l u m e  o f p e d e s t r i an s  
i n c re as e s ,  p e d e s t r i an  fo w r at e  c an  i n c re as e  u n t i l  t h e  p o i n t  wh e n  vo l u m e s  b e c o m e  s o  h i gh  t h at  p e d e s t r i an  
wal ki n g s p e e d  i s  s l o we d ,  at  wh i c h  p o i n t  t h e  fo w r at e  b e gi n s  t o  fal l .

Te  re l at i o n s h i p  b e t we e n  wal ki n g s p e e d  an d  p e d e s t r i an  
c o n ge s t i o n  i s  s h o wn  i n  F i gu re  2 - 5 .  Ti s  gr ap h i c  as s u m e s  
l i n e ar  fo w.  H o we ve r,  i n  u r b an  e n vi ro n m e n t s ,  p e d e s t r i an  
t r afc  i s  o ft e n  m u c h  m o re  c o m p l i c at e d  t h an  s i m p l y t wo  
fo ws  m o vi n g i n  o p p o s i t e  d i re c t i o n s .  C ro s s -fo ws ,  fo r  
e xam p l e ,  c an  o c c u r  at  i n t e r s e c t i o n s ,  b u i l d i n g e n t r an c e s ,  
o r  o n - s t re e t  p arki n g l o c at i o n s .  S t at i o n ar y p e d e s t r i an s  c an  
b e c o m e  o b s t r u c t i o n s  t o  t h e  s i d e wal k fo w an d  s h o u l d  b e  
ac c o u n t e d  fo r  wh e n  c al c u l at i n g efe c t i ve  s i d e wal k wi d t h .  
Pe d e s t r i an  fo w r at e s  s h o u l d  b e  c o n s i d e re d  wh e n  d e t e r m i n -
i n g t h e  wi d t h  o f t h e  p e d e s t r i an  zo n e  o n  a s i d e wal k.  

2 . 4. 1 . 3  Ped es tri a n  Sta r t- u p Ti m e

Wh e n  c ro s s i n g t h e  s t re e t ,  t h e re  i s  a d e l ay b e t we e n  wh e n  
t h e  WAL KI N G  P E RS O N  i n d i c at i o n  ap p e ar s  an d  wh e n  
p e d e s t r i an s  s t e p  of t h e  c u r b  t o  b e gi n  c ro s s i n g.  Te  
p e d e s t r i an  s t ar t - u p  t i m e  al l o ws  p e d e s t r i an s  t o  p e rc e i ve ,  
an d  t h e n  re ac t  t o  t h e  c h an gi n g i n d i c at i o n ,  an d  t o  s c an  
t h e  e n vi ro n m e n t  fo r  e n c ro ac h i n g ve h i c l e s .  Pe d e s t r i an  
p e rc e p t i o n - re ac t i o n  t i m e s  c an  var y fro m  0 . 8  t o  3  s e c o n d s  
( F u gge r  e t  al . ,  2 0 0 0 ;  Kn o b l au c h  e t  al . ,  1 9 9 6 ) .  Te  H C M  
s u gge s t s  3  s e c o n d s  as  a re as o n ab l e  val u e  fo r  p e d e s t r i an  
s t ar t - u p  t i m e  ( T RB ,  2 0 1 6 ) .

F i g u re 2 - 5 .  R e l a ti o n s h i p s  b e twe e n  P e d e s tri a n  S p e e d  
a n d  F l o w ( TR B ,  2 0 1 6 ;  a d a p te d  fro m  P u s h ka re v a n d  
Zu p a n ,  1 9 77)
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F i g u re 2 - 6.  P e d e s tri a n  B o d y E l l i p s e  fo r S ta n d i n g  Are a s  a n d  P e d e s tri a n  Wa l ki n g  S p a c e  N e e d s  
[a d a p te d  fro m  ( TR B ,  2 0 1 6 ) ]

2 . 4. 1 . 4 Ped es tri a n  Stoppi n g  Di sta n c es

Pe d e s t r i an  s t o p p i n g d i s t an c e  i s  t h e  d i s t an c e  t r ave l e d  b y a p e d e s t r i an  wh i l e  p e rc e i vi n g t h e  n e e d  t o  s t o p ,  re -
ac t i n g t o  t h at  n e e d ,  an d  s t o p p i n g.  Wh i l e  m an y p e d e s t r i an s  c an  s t o p  q u i c kl y wh e n  wal ki n g,  o t h e r s ,  s u c h  as  
p e r s o n s  u s i n g c r u t c h e s  o r  wal ke r s ,  m ay h ave  d i f c u l t y s t o p p i n g q u i c kl y,  p ar t i c u l ar l y o n  a d o wn gr ad e .  S o m e  
wh e e l c h ai r  u s e r s  m ay n e e d  u p  t o  2 0   ft  ( 6 . 0 9   m )  t o  re ac t  an d  s t o p  ( Pe t r i t s c h  e t  al . ,  2 0 0 4 ) .  S t o p p i n g d i s t an c e  
i n c re as e s  o n  d o wn h i l l  s l o p e s .  

2 . 4. 2  Sp atial Characteristics

2 . 4. 2 . 1  S pa ti a l  N eed s of Ped estri a n s

I n  ge n e r al ,  a s i m p l e  e l l i p s e  of 1 . 5  b y 2   ft  ( 0 . 4 6  b y 0 . 6 1   m )  c an  b e  u s e d  t o  ap p ro xi m at e  m i n i m u m  s p at i al  
n e e d s  fo r  a s i n gl e  s t an d i n g p e d e s t r i an  ( s e e  F i gu re  2 - 6 ) .  I n  t h e  d e s i gn  of p e d e s t r i an  fac i l i t i e s ,  an  are a of 8   ft 2  
( 0 . 7 4  m 2 )  s h o u l d  b e  u s e d  t o  p ro vi d e  fo r  p e r s o n al  c o mfo r t  wi t h  re gard  t o  t h e  p ro x i m i t y of o t h e r  p e d e s t r i an s  

an d  t o  fac i l i t at e  o rd e r l y fo w of t r af c  o n  t h e  wal kway ( T RB ,  2 0 1 6 ) ,  b u t  t h e  c o n t e xt  of t h e  fac i l i t y s h o u l d  
al s o  b e  c o n s i d e re d  wh e n  d e c i d i n g s p e c i al  re q u i re m e n t s .  F o r  e xam p l e ,  i n  l ar ge r  u r b an  are as ,  l e s s  s p ac e  t e n d s  
t o  b e  avai l ab l e  o r  e xp e c t e d  b y p e d e s t r i an s ,  s o  i t  m ay b e  p o s s i b l e  t o  re d u c e  t h e  s p ac e  p ro vi d e d .

Te  s p ac e  avai l ab l e  i n  fro n t  
of a p e d e s t r i an  afe c t s  p e d e s -
t r i an  wal ki n g s p e e d  an d  fo w 
r at e s .  Ti s  s p ac e  i n c l u d e s  t h e  
p ac i n g zo n e  ( s p ac e  i n  wh i c h  
t o  m ake  t h e  n e xt  s t e p )  an d  t h e  
s e n s o r y zo n e  ( b ufe r  s p ac e  t o  
t h e  n e xt  p e d e s t r i an )  ( T RB ,  
2 0 1 6 ) .

Two  p e o p l e  wal ki n g s i d e - b y-
s i d e ,  o r  p as s i n g o n e  an o t h e r,  
ge n e r al l y n e e d  4 . 7   ft  ( 1 . 4   m )  
of l at e r al  s p ac e ,  wh i l e  t wo  
p e r s o n s  i n  wh e e l c h ai r s  n e e d  
a m i n i m u m  of 5   ft  ( 1 . 5   m )  
t o  p as s  o n e  an o t h e r.  Wh e n  
p e d e s t r i an  vo l u m e s  i n c re as e  
wi t h i n  a gi ve n  am o u n t  of 
s p ac e ,  wal ki n g r at e s  b e c o m e  
s l o we r  d u e  t o  t h e  d e c re as e d  
s q u are  fo o t age  avai l ab l e  p e r  
p e r s o n .  A m e an s  of c o n ve y-
i n g t h i s  p r i n c i p l e  i s  t h e  s p at i al  
b u b b l e ,  wh i c h  i s  t h e  p refe r re d  
d i s t an c e  of u n o b s t r u c t e d  
fo r ward  vi s i o n  wh i l e  wal ki n g 
u n d e r  var i o u s  c i rc u m s t an c e s .  
F i gu re  2 - 7  i l l u s t r at e s  t h e  

F i g u re 2 - 7.  P re fe rre d  D i s ta n c e  o f U n o b s tru c te d  F o r wa rd  Vi s i o n  B a s e d  o n  D i ffe re n t Typ e s  o f 
Wa l ki n g  ( Wa s h i n g to n  S ta te  D O T,  1 9 9 7)
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s p at i al  b u b b l e s  t h at  are  c o mfo r t ab l e  fo r  p e -
d e s t r i an s  at t e n d i n g a p u b l i c  e ve n t ,  s h o p p i n g,  
wal ki n g u n d e r  n o r m al  c o n d i t i o n s ,  an d  wal k-
i n g fo r  p l e as u re  ( Was h i n gt o n  D OT,  1 9 9 7 ) .

T e  s p ac e  n e e d e d  fo r  p e d e s t r i an s  t o  t u r n  
s h o u l d  al s o  b e  c o n s i d e re d  d u r i n g t h e  d e -
s i gn  of p e d e s t r i an  fac i l i t i e s .  A 5 -ft  b y 5 -ft  
( 1 . 5 - m  b y 1 . 5 - m )  are a i s  t h e  m i n i m u m  s p ac e  
re q u i re d  fo r  a p e r s o n  u s i n g a wh e e l c h ai r  t o  
m ake  a 1 8 0 - d e gre e  t u r n  ( s e e  F i gu re  2 - 8 ) .  
Ad d i t i o n al  s p ac e  e n ab l e s  a p e r s o n  u s i n g a 
wh e e l c h ai r  t o  t u r n  m o re  e as i l y ( U . S .  Ac c e s s  
B o ard ,  1 9 9 1 ) .

2 . 4. 2 . 2  Ver ti c a l  C l ea ra n c e for 
Ped es tri a n s

T e  m i n i m u m  ve r t i c al  c l e ar an c e  t h at  s h o u l d  
b e  p ro vi d e d  fo r  p e d e s t r i an s  i s  8 0   i n .  ( 2 . 0 3   m )  
( U . S .  Ac c e s s  B o ard ,  2 0 1 1 ) .  C h i l d re n  re p re -
s e n t  a c o h o r t  wh o s e  h e i gh t  al s o  n e e d s  t o  b e  
c o n s i d e re d ;  t h e  h e i gh t  of c h i l d re n  i s  p ar t i c u l ar l y i m p o r t an t  at  i n t e r s e c t i o n s  an d  m i d b l o c k c ro s s i n gs  wh e re  
p arke d  c ar s  o r  p l an t i n gs  c an  re s t r i c t  s i gh t  d i s t an c e s  fo r  p e d e s t r i an s  l o o ki n g fo r  t r af c  an d  m o t o r  ve h i c l e  
d r i ve r s  wh o  s h o u l d  b e  ab l e  t o  s e e  t h e m .  

2 . 4. 2 . 3  S u rfa c e N eed s

B e c au s e  wh e e l s ,  c an e s ,  an d  c r u t c h  t i p s  are  d i f c u l t  t o  p ro p e l  o ve r  u n e ve n  o r  s oft  s u rfac e s ,  AD A s t an d ard s  
re q u i re  t h e  s u rfac e s  of p e d e s t r i an  ac c e s s  ro u t e s  an d  t h e  s u rfac e s  at  ac c e s s i b l e  e l e m e n t s  an d  s p ac e s  t h at  c o n -
n e c t  t o  p e d e s t r i an  ac c e s s  ro u t e s  b e  fr m ,  s t ab l e ,  an d  s l i p - re s i s t an t  ( U . S .  Ac c e s s  B o ard ,  2 0 1 1 ) .  A p e d e s t r i an  
ac c e s s  ro u t e  i s  a c o n t i n u o u s  an d  u n o b s t r u c t e d  p at h  of t r ave l  p ro vi d e d  fo r  p e d e s t r i an s  wi t h  d i s ab i l i t i e s  
wi t h i n  o r  c o i n c i d i n g wi t h  a p e d e s t r i an  c i rc u l at i o n  p at h  i n  t h e  p u b l i c  r i gh t - of- way.  Tr an s i t i o n s  fro m  o n e  
s u rfac e  o r  o n e  e l e m e n t  t o  an o t h e r  s h o u l d  b e  a c o n t i n u o u s  p l an e  b e c au s e  war p e d  o r  u n e ve n  s u rfac e s  c an  
c au s e  i n s t ab i l i t y fo r  p e d e s t r i an s  u s i n g wal ke r s  o r  wh e e l c h ai r s  ( U . S .  Ac c e s s  B o ard ,  2 0 1 1 ) .  S u rfac e  q u al i t y 
s i gn ifc an t l y afe c t s  e as e  of t r ave l  fo r  p e d e s t r i an s  u s i n g wal ki n g ai d s .  Wi d e  gr at e s  an d  c r ac ks  c an  c at c h  t h e  
t i p  of a c an e  o r  c r u t c h ,  wh i l e  i c y o r  u n e ve n  s u rfac e s  c an  fu r t h e r  re d u c e  s t ab i l i t y of t h o s e  u s i n g wal ki n g ai d s  
( U . S .  Ac c e s s  B o ard ,  2 0 1 1 ) .

2 . 4. 3  Mo b ility Issues

I n  2 0 1 0 ,  5 6 . 7  m i l l i o n  p e o p l e  ( 1 8 . 7  p e rc e n t  of t h e  3 0 3 . 9  m i l l i o n  i n  t h e  c i vi l i an  n o n i n s t i t u t i o n al i ze d  p o p u -
l at i o n  i n  t h e  U . S . )  re p o r t e d  h avi n g a d i s ab i l i t y;  3 8 . 3  m i l l i o n  p e o p l e  ( 1 2 . 6  p e rc e n t  of t h e  3 0 3 . 9  m i l l i o n )  
re p o r t e d  h avi n g a s e ve re  d i s ab i l i t y.  T e s e  n u m b e r s  h ave  i n c re as e d  s i n c e  2 0 0 5  wh e n  4 9 . 1  m i l l i o n  p e o p l e  
re p o r t e d  h avi n g a d i s ab i l i t y an d  3 2 . 8  m i l l i o n  p e o p l e  re p o r t e d  h avi n g a s e ve re  d i s ab i l i t y ( C e n s u s  B u re au ,  
2 0 1 2 ) .  As  m e m b e r s  of t h e  “ b ab y b o o m  ge n e r at i o n” —p e o p l e  b o r n  b e t we e n  1 9 4 6  an d  1 9 6 4 —gro w o l d e r,  

6 0  i n .  ( 1 5 2 5  m m )
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F i g u re 2 - 8 .  Wh e e l c h a i r Tu rn i n g  S p a c e  ( U . S .  Ac c e s s  B o a rd ,  
1 9 9 1 )
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t h e  p ro p o r t i o n  of t h e  p o p u l at i o n  wi t h  d i s ab i l i t i e s  i s  e xp e c t e d  t o  i n c re as e .  F o r  e xam p l e ,  p e o p l e  age  6 5  an d  
o l d e r  are  t h re e  t i m e s  m o re  l i ke l y t o  h ave  a d i s ab i l i t y t h an  t h o s e  age s  2 1  t o  6 4  ( C e n s u s  B u re au ,  2 0 1 2 ) .  G i ve n  
t h e s e  re al i t i e s ,  t h e  n e e d  fo r  ac c o m m o d at i n g p e d e s t r i an s  wi t h  d i s ab i l i t i e s  wi t h i n  o u r  t r an s p o r t at i o n  s ys t e m  
wi l l  i n c re as e  d r am at i c al l y i n  t h e  c o m i n g ye ar s .  

No t  al l  d i s ab i l i t i e s  are  p e r m an e n t .  D i s ab i l i t i e s  i n c l u d e  b ro ke n  l i m b s ,  h an d  o r  fo o t  i n j u r i e s ,  o r  s h o r t - t e r m  
d i s ab i l i t i e s  fo l l o wi n g s u r ge r y o r  m e d i c al  t re at m e n t s .  Te m p o r ar y re d u c t i o n  i n  vi s u al  ac u i t y o r  h e ar i n g c an  
re s u l t  fro m  var i o u s  i l l n e s s e s  o r  m e d i c al  p ro c e d u re s .  T e refo re ,  e ve n  p e o p l e  wi t h o u t  a p e r m an e n t  d i s ab i l i t y 
m ay b e n eft  fro m  fe at u re s  d e s i gn e d  t o  ac c o m m o d at e  t h o s e  wi t h  d i s ab i l i t i e s  fro m  t i m e  t o  t i m e .

2 . 4. 3 . 1  Ped es tri a n s  wi th  Am bu l a tor y Di sa bi l i ti es

Pe d e s t r i an s  wi t h  am b u l at o r y d i s ab i l i t i e s  m ay u s e  d e vi c e s  s u c h  as  wh e e l c h ai r s ,  s c o o t e r s ,  c r u t c h e s ,  c an e s ,  
wal ke r s ,  an d / o r  p ro s t h e t i c  l i m b s  t o  e n h an c e  t h e i r  m o b i l i t y.  Us i n g s u c h  as s i s t i ve  d e vi c e s  re q u i re s  h ard ,  
s m o o t h ,  l e ve l ,  gap -fre e  s u rfac e s  fo r  e as i e r  m an e u ve r ab i l i t y an d  s u f c i e n t  s p ac e  t o  ge t  aro u n d  b ar r i e r s .  Pe o p l e  
wi t h  am b u l at o r y d i s ab i l i t i e s  m ay al s o  h ave  l i m i t e d  r an ge s  of m o t i o n  o r  s t re n gt h  an d  b al an c e .  S p e c ifc  
ac c o m m o d at i o n s  fo r  s u c h  d i s ab i l i t i e s  i n c l u d e  c u r b  r am p s ,  c ro s s  s l o p e  l i m i t at i o n s ,  an d  t o u c h - s e n s i t i ve  
p u s h b u t t o n s .

Wh eel c h a i r a n d  S c ooter U s ers
I n  2 0 1 0 ,  3 . 6  m i l l i o n  Am e r i c an s  age  1 5  o r  o l d e r  i d e n t ife d  t h e m s e l ve s  as  wh e e l c h ai r  u s e r s  ( C e n s u s  B u re au ,  
2 0 1 2 ) .  B e c au s e  wh e e l c h ai r s  an d  s c o o t e r s  are  oft e n  d i f c u l t  t o  p ro p e l  o ve r  u n e ve n  o r  s oft  s u rfac e s ,  u s e r s  
n e e d  fr m ,  s t ab l e  s u rfac e s  an d  s t r u c t u re s ,  s u c h  as  r am p s  o r  b e ve l e d  e d ge s ,  wh e re  s u rfac e  e l e vat i o n  c h an ge s .  
C u r b  r am p s  are  re q u i re d  at  s t re e t  c ro s s i n gs  wh e re  a p e d e s t r i an  ro u t e  c ro s s e s  a c u r b  o r  o t h e r  b ar r i e r.  

T e  s t ab i l i t y an d  c o n t ro l l ab i l i t y of wh e e l c h ai r s  an d  s c o o t e r s  t h at  are  b e i n g u s e d  as  an  as s i s t i ve  d e vi c e  are  
afe c t e d  b y c ro s s  s l o p e s  an d  gr ad e s  of fac i l i t i e s .  C ro s s  s l o p e s  s t e e p e r  t h an  2  p e rc e n t  m ay c au s e  wh e e l c h ai r s  t o  

ve e r  d o wn h i l l ,  an d  m an u al  wh e e l c h ai r  u s e r s  n e e d  
t o  e xe r t  ad d i t i o n al  efo r t  t o  c o n t i n u e  t r ave l i n g i n  a 
s t r ai gh t  l i n e  ( F H WA,  1 9 9 9 a) .

S i d e wal ks  s h o u l d  b e  c o n s t r u c t e d  fro m  
n o n - vi b r at o r y s u rfac e s .  Vi b r at o r y s u rfac e s ,  s u c h  as  
c o b b l e s t o n e s ,  c an  b e  p ai nfu l  fo r  s o m e  wh e e l c h ai r  
u s e r s  t o  t r ave r s e .  I n  ad d i t i o n ,  ro u gh  d e c o r at i ve  
s u rfac e s ,  s u c h  as  s t am p e d  c o n c re t e ,  c an  b e  ve r y 
u n c o mfo r t ab l e  fo r  s o m e  wh e e l c h ai r  an d  s c o o t e r  
u s e r s .  T e  u s e  of s u c h  s u rfac e s  s h o u l d  b e  l i m i t e d  
t o  are as  o u t s i d e  t h e  i n t e n d e d  p e d e s t r i an  ac c e s s  
ro u t e .

Wh e e l c h ai r  an d  m o b i l i t y s c o o t e r  u s e r s  n e e d  
a wi d e r  p at h  of t r ave l  t h an  m o s t  p e d e s t r i an s  ( s e e  
F i gu re   2 - 9 ) .  S u f c i e n t  wi d t h  s h o u l d  b e  p ro vi d e d  
t o  al l o w fo r  t r ave l i n g t o ge t h e r,  p as s i n g,  an d  t u r n -
i n g aro u n d .  Po we re d  wh e e l c h ai r s  an d  m o b i l i t y 
s c o o t e r s ,  wh i c h  are  ge n e r al l y l o n ge r  t h an  m an u al  
c h ai r s  an d  n e e d  m o re  m an e u ve r i n g s p ac e ,  s h o u l d  
b e  an t i c i p at e d  i n  wal kway d e s i gn .

F i g u re 2 - 9.  Wh e e l c h a i r U s e r wi th  As s i s ti ve  An i m a l .  ( P h o to  b y D a n  
B u rd e n )
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2  Pl a n n i n g fo r Pe d e s tri a n s 2 - 1 1

Ped es tri a n s  wi th  Vi s i on  Di s a b i l i ti es
I n  2 0 1 0 ,  o ve r  2  m i l l i o n  p e o p l e  age  1 5  ye ar s  o r  o l d e r  i n  t h e  Un i t e d  S t at e s  re p o r t e d  h avi n g s e ve re  d i f c u l t y 
s e e i n g,  an d  a t o t al  of 8 . 1  m i l l i o n  p e o p l e  re p o r t e d  h avi n g s o m e  d i f c u l t y s e e i n g ( C e n s u s  B u re au ,  2 0 1 2 ) .  
Lo s s  of vi s u al  ac u i t y i s  oft e n  as s o c i at e d  wi t h  agi n g;  c o n d i t i o n s  s u c h  as  c at ar ac t s  an d  m ac u l ar  d e ge n e r at i o n  
b e c o m e  m o re  c o m m o n  as  p e o p l e  age .  M o s t  of t h e s e  p e o p l e  are  n o t  t o t al l y b l i n d ,  an d  m ay n o t  u s e  a wh i t e  
c an e ,  d o g gu i d e ,  o r  o t h e r  m o b i l i t y ai d .  I n d i vi d u al s  wh o  h ave  vi s i o n  d i s ab i l i t i e s  oft e n  t r ave l  i n d e p e n d e n t l y.  
Pe d e s t r i an s  wi t h  vi s i o n  d i s ab i l i t i e s  m ay s h are  t h e  fo l l o wi n g c h ar ac t e r i s t i c s  ( F H WA,  1 9 9 9 a) :

•  h ave  l i m i t e d  p e rc e p t i o n  of t h e  p at h  ah e ad  ( p re vi e w) ;

•  n avi gat e  wi t h  l i m i t e d  i nfo r m at i o n  ab o u t  s u r ro u n d i n gs ,  wh i c h  p ro vi d e s  l e s s  p ro t e c t i o n  agai n s t  o b -
s t ac l e s  an d  o t h e r  d an ge r s ;

•  re l y o n  m e m o r y an d  u n c h an gi n g c o n d i t i o n s  i n  fam i l i ar  t e r r ai n ;  an d

•  re l y o n  n o n vi s u al  s o u rc e s  s u c h  as  s o u n d  an d  t e xt u re  fo r  i nfo r m at i o n .

Wh i te C a n e U s ers
Pe r s o n s  wi t h  vi s i o n  d i s ab i l i t i e s  m ay u s e  l o n g 
wh i t e  c an e s  t o  n avi gat e .  I n  t h e  s i d e wal k e n vi -
ro n m e n t ,  c an e  u s e r s  t yp i c al l y s wi n g t h e  c an e  i n  
an  arc  i n  fro n t  of t h e m s e l ve s  t o  d e t e c t  o b j e c t s  
o r  c h an ge s  i n  t e xt u re  o r  gr ad e  al o n g t h e i r  p at h  
( s e e  F i gu re  2 - 1 0 ) .  C an e  u s e r s  b e n eft  fro m  
“s h o re l i n e s ,”  c h an ge s  i n  t e xt u re ,  o r  b o rd e r s  
ad j ac e n t  t o  s i d e wal ks  t h at  c an  b e  d e t e c t e d  
u n d e rfo o t  o r  b y c an e  t o  i d e n t ify p e d e s t r i an  
ac c e s s  ro u t e s .  D e t e c t ab l e  war n i n gs  i n s t al l e d  at  
t h e  s i d e wal k- s t re e t  b o u n d ar y c o n ve y a m e s -
s age  t o  p e r s o n s  wi t h  vi s i o n  d i s ab i l i t i e s  t h at  
t h e y are  e n t e r i n g o r  l e avi n g a ve h i c u l ar  ro u t e .  
O n c e  t h e  u s e r  h as  i d e n t ife d  t h e  c ro s s i n g o r  
b o u n d ar y,  h e  o r  s h e  c an  d e t e r m i n e  h o w t o  
p ro c e e d .  D e t e c t ab l e  war n i n g i n s t al l at i o n s  m u s t  
b e  d e s i gn e d  i n  ac c o rd an c e  wi t h  AD A c r i t e r i a 
( U S D OT,  2 0 0 6 )  ( refe r  t o  S e c t i o n  3 . 6 . 1  fo r  ad -
d i t i o n al  d e s i gn  i nfo r m at i o n ) .

I n d i vi d u a l s  wi th  Gu i d e An i m a l s
Pe r s o n s  wi t h  v i s i o n  d i s a b i l i t i e s  m a y u s e  g u i d e  a n i m a l s  ( u s u a l l y d o g s )  t o  a i d  t h e i r  t r a ve l ,  i n  a d d i t i o n  t o  
o r  i n  p l a c e  of wh i t e  c a n e s .  G u i d e  a n i m a l s  a r e  n o t  c a p a b l e  of m a ki n g  d e c i s i o n s  fo r  t h e i r  o wn e r s  b u t  a r e  
t r a i n e d  t o  r e s p o n d  t o  a  s p e c ifc  s e t  of c o m m a n d s  g i ve n  b y vo i c e  a n d  h a n d  s i g n a l s .  T e  g u i d e  a n i m a l  s t o p s  
t o  i n d i c a t e  s t a i r s ,  c u r b s ,  a n d  o t h e r  s i g n ifc a n t  c h a n g e s  i n  e l e va t i o n  a n d  wa i t s  fo r  a  c o m m a n d  fr o m  t h e  
p e r s o n  b e i n g  g u i d e d  b efo r e  p r o c e e d i n g .  G u i d e  a n i m a l s  d o  n o t  r e s p o n d  t o  t r a f c  s i g n a l s  a n d  m a y n o t  b e  
a b l e  t o  d i s t i n g u i s h  wh e r e  t h e  s i d e wa l k e n d s  a n d  t h e  s t r e e t  b e g i n s  a t  a  c u r b  r a m p .  I n t e r s e c t i o n s  a t  wh i c h  
p e d e s t r i a n s  n e e d  t o  d e vi a t e  fr o m  a  s t r a i g h t  p a t h  t o  t a ke  r efu g e  o n  a n  i s l a n d  o r  m e d i a n  m a y n o t  p r o vi d e  
a d e q u a t e  c u e s  fo r  p e r s o n s  g u i d e d  b y a n i m a l s  b e c a u s e  g u i d e  a n i m a l s  a r e  n o t  t r a i n e d  t o  fo l l o w m a r ke d  
c r o s s wa l ks  a n d  m a y v i e w m e d i a n s  a s  o b s t a c l e s .  I n t e r s e c t i o n s  a r e  e a s i e s t  fo r  p e r s o n s  g u i d e d  b y a n i m a l s  
t o  n e g o t i a t e  wh e n  t h e  l i n e  of t r a ve l  fr o m  t h e  e d g e  of t h e  s i d e wa l k t o  t h e  o p p o s i t e  c u r b  i s  s t r a i g h t  r a t h e r  
t h a n  s ke we d .
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( 1 5 0  m m )
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F i g u re 2 - 1 0.  C a n e  Te c h n i q u e
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Provi d i n g  I n form a ti on  for Pers on s  wi th  Vi s i on  Di s a b i l i ti es
Au d i t o r y,  vi b r at o r y,  an d  o t h e r  c u e s  c an  b e  u s e d  t o  m ai n t ai n  d i re c t i o n al  o r i e n t at i o n  t o  a d e s t i n at i o n  fo r  a 
p e r s o n  wi t h  vi s i o n  d i s ab i l i t i e s .  T e s e  c u e s  c an  i n c l u d e  t h e  s o u n d  of t r af c  m o ve m e n t ,  t h e  s l o p e  of c u r b  
r am p s  an d  t h e  s t re e t ,  s o u n d s  an d  m o ve m e n t s  of o t h e r  p e d e s t r i an s ,  al i gn m e n t  of t h e  s i d e wal ks ,  an d  c o n -
t r as t i n g c o l o r  an d  s u rfac e  t e xt u re s .  S u p p l e m e n t al  c u e s  s h o u l d  b e  p ro vi d e d  fo r  p e d e s t r i an s  wi t h  vi s i o n  
d i s ab i l i t i e s  al o n g p e d e s t r i an  ro u t e s ,  p ar t i c u l ar l y t h o s e  wi t h  u n i q u e  i n t e r s e c t i o n  c o nfgu r at i o n s ,  p e d e s t r i an  
d e t o u r s ,  l o c at i o n s  wh e re  p e d e s t r i an s  are  p ro h i b i t e d ,  m e an d e r i n g s i d e wal ks ,  o r  p e d e s t r i an  ac c e s s  ro u t e s  
ac ro s s  o p e n  are as .  Us efu l  i nfo r m at i o n  fo r  p e d e s t r i an s  wi t h  vi s i o n  d i s ab i l i t i e s  i n c l u d e s :

•  d e t e c t ab l e  e d ge  t o  as s i s t  i n  wayfn d i n g,

•  vi s u al  an d  t e xt u r al  c o n t r as t  u s e d  i n  a c o n s i s t e n t  m an n e r,

•  ac c e s s i b l e  t e xt  m e s s age s  ( l ar ge r  p r i n t  an d  r ai s e d  t e xt ) ,

•  ac c e s s i b l e  p e d e s t r i an  s i gn al s  ( AP S ) ,

•  d e t e c t ab l e  war n i n g s u rfac e s  at  s i d e wal k–s t re e t  b o u n d ar i e s ,

•  d e t e c t ab l e  b ar r i e r s  at  l o c at i o n s  s u c h  as  s e c t i o n s  wi t h  m i s s i n g s i d e wal ks  o r  c o n s t r u c t i o n - re l at e d  wo rk,  
an d

•  ad e q u at e  l i gh t i n g at  p e d e s t r i an  l e ve l .

I nfo r m at i o n  s h o u l d  b e  p re s e n t e d  i n  a c o n s i s t e n t  m an n e r,  p ar t i c u l ar l y wh e n  u s i n g c o n t r as t i n g c o l o r s  an d /
o r  t e xt u re s ,  s o  p e d e s t r i an s  wi t h  vi s i o n  d i s ab i l i t i e s  m ay i n t e r p re t  t h e  i n t e n d e d  m e s s age s  c o r re c t l y.  If u s e d  
i n c o n s i s t e n t l y,  s t r i p s  of var yi n g c o l o r s  an d  t e xt u re s  i n  t h e  s i d e wal k,  oft e n  u s e d  as  a d e c o r at i ve  e l e m e n t ,  c an  
b e  c o nfu s i n g t o  i n d i vi d u al s  wi t h  l o w vi s u al  ac u i t y wh o  m ay p e rc e i ve  a c o l o r  c h an ge  as  a c h an ge  i n  l e ve l  o r  
s l o p e .  Pe r s o n s  wi t h  vi s i o n  d i s ab i l i t i e s  m ay b e  c o nfu s e d  b y a t e xt u re  c h an ge  an d  m ay n o t  b e  ab l e  t o  d e t e r -
m i n e  if i t  i s  d e c o r at i ve  o r  i nfo r m at i o n al .  

Ped es tri a n s  wi th  Vi s i on  Di s a b i l i ti es  a t I n ters ec ti on s
Pe d e s t r i an s  wi t h  vi s i o n  d i s ab i l i t i e s  t yp i c al l y t ake  t h e  fo l l o wi n g s t e p s  t o  c ro s s  a s i gn al i ze d  i n t e r s e c t i o n :  

1 .  D e t e c t  a r r i va l  a t  a n  i n t e r s e c t i o n  b y u s i n g  a  c o m b i n a t i o n  of c u e s  s u c h  a s  a  r a i s e d  c u r b ,  t h e  s l o p e  of 
a  c u r b  r a m p ,  t h e  a b s e n c e  of a  b u i l d i n g  fr o n t ,  d e t e c t a b l e  wa r n i n g s ,  l a n d m a r ks ,  t r a f c  s o u n d s ,  a n d  
o t h e r  wa yfn d i n g  c u e s .

2 .  O r i e n t  t h e m s e l ve s  t o wa rd  t h e  c r o s s wa l k b y u s i n g  c u e s  s u c h  a s  t r a f c  n o i s e ,  a u d i b l e  s i g n a l s ,  a n d  
p h ys i c a l  fe a t u r e s  of t h e  e n v i r o n m e n t  ( s u c h  a s  t h e  b o u n d a r y b e t we e n  a  s i d e wa l k a n d  a n  a d j a c e n t  
p l a n t i n g  s t r i p )  t h a t  a r e  kn o wn  t o  b e  (fr o m  p r e vi o u s  e x p e r i e n c e )  p a r a l l e l  t o  t h e  c r o s s wa l k,  o r  c u r b  
l i n e s  t h a t  a r e  kn o wn  t o  b e  p e r p e n d i c u l a r  t o  t h e  c r o s s wa l k.

3 .  D e t e r m i n e  wh e t h e r  a  p e d e s t r i a n  s i g n a l  n e e d s  t o  b e  a c t u a t e d ,  a c t u a t e  i t  if n e c e s s a r y,  a n d  r e t u r n  t o  
t h e  e d g e  of s t r e e t  a n d  r e a l i g n .

4 .  D e t e r m i n e  wh e n  i t  i s  a p p r o p r i a t e  t o  b e g i n  c r o s s i n g  b y u s i n g  t r a f c  o r  p e d e s t r i a n  s u r g e  n o i s e  c u e s  
o r  a c c e s s i b l e  t r a f c  s i g n a l  i n d i c a t i o n s .

5 .  N a vi g a t e  t o  t h e  o p p o s i t e  c u r b  t h r o u g h  a n y m e d i a n s ,  i s l a n d s ,  c r o s s wa l k a n g l e s ,  o r  o t h e r  o b s t a c l e s  
u s i n g  t h e  s o u n d  of p a r a l l e l  t r a f c  o r  c r o s s i n g  b e a c o n .
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Wh e re  p e d e s t r i an  s i gn al s  are  n o t  au d i b l e ,  p e r s o n s  wi t h  vi s i o n  d i s ab i l i t i e s  m i gh t  wai t  fo r  t h e  s o u n d  of 
p aral l e l  t r af c  an d / o r  o t h e r  c ro s s i n g p e d e s t r i an s  t o  i d e n t ify t h e  c ro s s i n g i n t e r val  an d  s t ar t  t o  c ro s s  an  i n t e r -
s e c ti o n  l at e r  t h an  o t h e r  p e d e s t r i an s .  Ad d i t i o n al l y,  t h e y m i gh t  h ave  d i f c u l t y i d e n t ifyi n g an d  m ai n t ai n i n g 
a c o r re c t  al i gn m e n t  ac ro s s  t h e  i n t e r s e c t i o n .  Qu i e t ,  e l e c t r i c  ve h i c l e s  c an  c o m p o u n d  t h e s e  d i f c u l t i e s .  I n  c o m -
b i n at i o n ,  t h e s e  fac t o r s  i n c re as e  t h e  t i m e  p e r s o n s  wi t h  vi s i o n  d i s ab i l i t i e s  n e e d  t o  c ro s s  t h e  s t re e t .  At  l o c at i o n s  
wi t h o u t  ac t u at e d  p e d e s t r i an  s i gn al s  ( wh e re  t h e  p e d e s t r i an  s i gn al s  are  p re t i m e d )  t h at  are  re gu l ar l y u s e d  b y 
p e d e s t r i an s  wi t h  vi s i o n  d i s ab i l i t i e s ,  d i re c t i o n al  o r  o p e r at i o n al  i nfo r m at i o n  s h o u l d  b e  p ro vi d e d  t o  p e d e s t r i -
an s  wi t h  vi s i o n  d i s ab i l i t i e s  b y a s i gn  ( u s i n g r ai s e d  l e t t e r i n g o r  b r ai l l e )  o r  an  au d i b l e  m e s s age .

At  an  u n s i gn al i ze d  l o c at i o n ,  a p e d e s t r i an  wh o  h as  vi s i o n  d i s ab i l i t y m ay h ave  d i f c u l t y d e t e r m i n i n g a 
gap  i n  t r af c .  To  d i s c e r n  a gap  b y h e ar i n g al o n e  n e e d s  s u f c i e n t  p e r i o d s  of al l  q u i e t  s o  t h at  t h e  s o u n d  of a 
re c e d i n g ve h i c l e  i s  n o t  m as ki n g t h e  s o u n d  of an  ap p ro ac h i n g ve h i c l e .  Eve n  wh e n  l o n g gap s  are  avai l ab l e ,  
p e d e s t r i an s  u s i n g h e ar i n g t o  j u d ge  a gap  m i gh t  b e  u n ab l e  t o  h e ar  ap p ro ac h i n g t r af c  we l l  e n o u gh  t o  d i s c e r n  
an  ad e q u at e  gap  i n  t r af c  t o  c ro s s  t h e  s t re e t .  Tr af c  c o n t ro l  d e vi c e s  s u p p l e m e n t e d  wi t h  au d i b l e  m e s s age s  
c an  h e l p  m i t i gat e  t h e s e  d i f c u l t i e s .  

Pe d e s t r i an  s t re e t  c ro s s i n gs  at  ro u n d ab o u t s  c an  b e  d i f c u l t  t o  i d e n t ify fo r  p e d e s t r i an s  wi t h  vi s i o n  d i s -
ab i l i t i e s  b e c au s e  t h e  c ro s s i n gs  are  l o c at e d  t o  t h e  s i d e  of t h e  p e d e s t r i an  c i rc u l at i o n  p at h  aro u n d  t h e  s t re e t  
o r  h i gh way.  P ROWAG  p ro p o s e s  re q u i r i n g t h at  p e d e s t r i an - ac t i vat e d  s i gn al s  o r  p e d e s t r i an  h yb r i d  b e ac o n s  
b e  p ro vi d e d  fo r  e ac h  m u l t i l an e  s e gm e n t  of e ac h  c ro s s i n g,  i n c l u d i n g i n  t h e  s p l i t t e r  i s l an d s  t h at  s e p ar at e  t h e  
e n t e r i n g an d  e xi t i n g ve h i c l e  t r af c  ( U . S .  Ac c e s s  B o ard ,  2 0 1 1 ) .  P ROWAG  al s o  p ro p o s e s  re q u i r i n g m u l t i l an e  
c h an n e l i ze d  t u r n  l an e s  t o  h ave  ac t i vat e d  s i gn al s  o r  p e d e s t r i an  h yb r i d  b e ac o n s .  

2 . 4. 3 . 2  Ped es tri a n s  wi th  C og n i ti ve Di s a bi l i ti es

C o gn i t i o n  i s  t h e  ab i l i t y t o  p e rc e i ve ,  re c o gn i ze ,  u n d e r s t an d ,  i n t e r p re t ,  an d  re s p o n d  t o  i nfo r m at i o n ;  i t  i n -
vo l ve s  c o m p l e x p ro c e s s e s  s u c h  as  t h i n ki n g,  kn o wi n g,  m e m o r y,  l e ar n i n g,  an d  re c o gn i t i o n .  C o gn i t i ve  d i s ab i l i -
t i e s  c an  h i n d e r  t h e  ab i l i t y t o  t h i n k,  l e ar n ,  re s p o n d ,  an d  p e rfo r m  c o o rd i n at e d  m o t o r  s ki l l s ,  b u t  var y t re m e n -
d o u s l y am o n g i n d i vi d u al s .  Oft e n ,  p e r s o n s  wi t h  c o gn i t i ve  d i s ab i l i t i e s  h ave  l i m i t e d  o p p o r t u n i t y t o  l e ar n  an d  
p r ac t i c e  n avi gat i n g i n  p e d e s t r i an  e n vi ro n m e n t s .  I n t e r s e c t i o n s  wi t h  c o m p l e x s i gn al s ,  s i gn s ,  an d  c o nfgu r a-
t i o n s  c an  b e  e s p e c i al l y c h al l e n gi n g.

D i f c u l t i e s  as s o c i at e d  wi t h  c o gn i t i ve  d i s ab i l i t i e s  c an  b e  p ar t i al l y m i t i gat e d  t h ro u gh  t h o u gh tfu l  d e s i gn .  
Lo c at i n g s i gn al  h ard ware  i n  c o n s i s t e n t  l o c at i o n s  at  i n t e r s e c t i o n s  m ake s  p u s h b u t t o n s  an d  p e d e s t r i an  s i gn al  
i n d i c at i o n s  e as i e r  t o  fn d .  S i m i l ar l y,  c o n s i s t e n c y i n  c u r b  r am p  l o c at i o n s  m ake s  n avi gat i o n  t h ro u gh  i n t e r s e c -
t i o n s  e as i e r.  E xt e n d e d  wal k i n t e r val s  o r  o t h e r  s i gn al  e n h an c e m e n t s  ( e . g. ,  l e ad i n g p e d e s t r i an  i n t e r val s ,  No  
Tu r n  o n  Re d  s i gn s ,  an d  e xc l u s i ve  p e d e s t r i an  p h as e s )  c an  as s i s t  t h o s e  wh o  h ave  d i f c u l t y d i s c e r n i n g t r af c  
p at t e r n s .  At  u n c o n t ro l l e d  c ro s s i n g l o c at i o n s ,  ad d i t i o n al  s i gh t  d i s t an c e  ( b e yo n d  m i n i m u m s )  s h o u l d  b e  p ro -
vi d e d  al o n g wi t h  m e as u re s  t o  i n d u c e  m o t o r i s t s  t o  d r i ve  at  s p e e d s  ap p ro p r i at e  fo r  t h e  s i t u at i o n .  Wayfn d i n g 
s h o u l d  b e  ap p l i e d  c o n s i s t e n t l y,  an d  s i gn s  s h o u l d  b e  p l ac e d  i n  o b vi o u s  l o c at i o n s .  S i gn s  t h at  u s e  p i c t u re s ,  
u n i ve r s al  s ym b o l s ,  an d  c o l o r s  c o n ve y m e an i n g t o  a b ro ad  r an ge  of p e o p l e .  

2 . 5  D o cumenting Pedestrian Activity

Tr an s p o r t at i o n  age n c i e s  c an  b e n eft  fro m  p e d e s t r i an  m o n i t o r i n g p ro gr am s  t h at  gat h e r,  s t o re ,  an d  d i s -
s e m i n at e  p e d e s t r i an  d at a.  Pe d e s t r i an  m o n i t o r i n g p ro gr am s  t yp i c al l y i n c l u d e  vo l u m e  c o u n t s  b u t  c an  i n -
c l u d e  b e h avi o r al  an d  d e m o gr ap h i c  d at a,  as  we l l .  An al o go u s  t o  m o t o r  ve h i c l e  t r af c  m o n i t o r i n g p ro gr am s ,  
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p e d e s t r i an  m o n i t o r i n g p ro gr am s  c an  p ro vi d e  t r an s p o r t at i o n  age n c i e s  wi t h  ways  t o  ac c u r at e l y q u an t ify an d  
e s t ab l i s h  e xi s t i n g an d  h i s t o r i c al  s ys t e m  u s age  as  we l l  as  p ro vi d e  p e d e s t r i an  vo l u m e  t re n d s .  Pe d e s t r i an  vo l u m e  
d at a p ro vi d e  age n c i e s  wi t h  i nfo r m at i o n  t o  s u p p o r t  p o l i c y an d  p l an n i n g d e c i s i o n s ,  i n ve s t m e n t  d e c i s i o n s ,  
d e s i gn  of fac i l i t i e s  an d  i nfr as t r u c t u re ,  o p e r at i o n s / m ai n t e n an c e  ac t i vi t i e s ,  an d  m e as u r i n g p e rfo r m an c e  an d  
p ro gre s s  t o ward s  o ve r al l  age n c y m i s s i o n s  an d  go al s .  Wi t h o u t  a m o n i t o r i n g p ro gr am ,  age n c i e s  h ave  t o  gu e s s  
at  t h e  p e d e s t r i an  s ys t e m  u s age  an d  t r af c  p at t e r n s  o n  t h e i r  s ys t e m s  wh e n  m aki n g p l an n i n g,  o p e r at i o n ,  an d  
m ai n t e n an c e  d e c i s i o n s  t o  p ro vi d e  p e d e s t r i an  fac i l i t i e s .  

P ro gr am s  t o  m o n i t o r  p e d e s t r i an  t r af c  b y t r an s p o r t at i o n  age n c i e s  are  re l at i ve l y n e w b u t  are  d e ve l o p -
i n g r ap i d l y.  M an y age n c i e s  t h at  h ave  c o n d u c t e d  m o t o r i ze d  t r af c  m o n i t o r i n g p ro gr am s  fo r  d e c ad e s  are  
n o w d e ve l o p i n g p ar al l e l  p ro gr am s  fo r  p e d e s t r i an  an d  b i c yc l e  t r af c .  Wh e n  e s t ab l i s h i n g t h e s e  p ro gr am s ,  o r  
s i m p l y wh e n  c o n d u c t i n g i s o l at e d  p e d e s t r i an  c o u n t s ,  age n c i e s  s h o u l d  b e  aware  t h at  m o n i t o r i n g p ro gr am s  fo r  
p e d e s t r i an s  an d  m o t o r i ze d  ac t i vi t y are  d i s t i n c t  i n  s e ve r al  ways .  A s i gn ifc an t  d ife re n c e  i s  oft e n  t h e  s c al e  of 
d at a c o l l e c t i o n .  Pe d e s t r i an  d at a c o l l e c t i o n  p ro gr am s  t yp i c al l y h ave  a s m al l e r  n u m b e r  of m o n i t o r i n g l o c a-
t i o n s  t h an  m o t o r i ze d  ve h i c l e  c o u n t  p ro gr am s .  B e c au s e  of t h e  s m al l e r  n u m b e r  of c o u n t  l o c at i o n s  an d  t h e  
re l at i ve l y s h o r t  l e n gt h  of p e d e s t r i an  t r i p s ,  t h e  p o t e n t i al  fo r  e xt r ap o l at i n g p e d e s t r i an  c o u n t s  ac ro s s  a c o m m u -
n i t y i s  l i m i t e d .  Pe d e s t r i an  c o u n t  l o c at i o n s  are  oft e n  c h o s e n  b as e d  o n  h i gh e s t  u s age  l e ve l s  o r  s t r at e gi c  are as  of 
fac i l i t y i m p ro ve m e n t ,  b u t  t h e re  are  al s o  m an y l o c at i o n s  wi t h  re l at i ve l y l o w p e d e s t r i an  ac t i vi t y.  T u s ,  l i m i t e d  
l o c at i o n  s am p l e s  m i gh t  re p re s e n t  a b i as e d  e s t i m at e  of o ve r al l  u s age  an d  t re n d s  fo r  a c i t y o r  s t at e  ( F H WA,  
2 0 1 3 d ) .  O t h e r  ways  p e d e s t r i an  m o n i t o r i n g p ro gr am s  d ife r  fro m  m o t o r i ze d  t r af c  m o n i t o r i n g i n c l u d e  t h e  
t yp e s  of fac i l i t i e s  t o  b e  m o n i t o re d  ( e . g. ,  p e d e s t r i an s  fre q u e n t l y t r ave l  o n  s h are d - u s e  p at h s  an d  l o c al  s t re e t s ) ,  
t h e  d at a c o l l e c t i o n  t e c h n o l o gi e s  avai l ab l e  an d  t h e i r  l i m i t at i o n s ,  t h e  efe c t  t h at  we at h e r  h as  o n  p e d e s t r i an  
ac t i vi t y l e ve l s ,  t h e  u n p re d i c t ab i l i t y i n  t r ave l  m o ve m e n t s ,  an d  t h e  t r ave l  o c c u r r i n g i n  gro u p s .

C o i n c i d e n t  wi t h  t h e  gro wi n g i n t e re s t  i n  c o l l e c t i n g p e d e s t r i an  ac t i vi t y d at a i s  t h e  wi d e s p re ad  avai l ab i l i t y 
of c o u n t  t e c h n o l o gi e s  an d  d e vi c e s .  Wh i l e  p e d e s t r i an  c o u n t s  h ave  t r ad i t i o n al l y b e e n  p e rfo r m e d  m an u al l y i n  
t h e  fe l d ,  o t h e r  ge n e r al l y re l i ab l e  t e c h n o l o gi e s  n o w avai l ab l e  i n c l u d e  i nfr are d  d e vi c e s  ( b o t h  ac t i ve  an d  p as -
s i ve ) ,  vi d e o - b as e d  c o m p u t e r  i m agi n g,  an d  p re s s u re  p ad s .  

F o r  m o re  i nfo r m at i o n  o n  p e d e s t r i an  t r af c  c o u n t  d at a an d  t e c h n o l o gi e s ,  refe r  t o  t h e  F H WA Trafc 
Mo n ito rin g Gu ide ( F H WA,  2 0 1 3 d ) .

F o r  ad d i t i o n al  i nfo r m at i o n  o n  m e t h o d s  an d  t e c h n o l o gi e s  fo r  c o l l e c t i n g p e d e s t r i an  c o u n t  d at a an d  u s e s  
of t h e  d at a,  refe r  t o  N C H RP  Re p o r t  7 9 7 ,  Gu idebo o k o n  Pedestrian  an d Bicycle Vo lu m e Data Co llectio n  ( Ryu s  
e t  al . ,  2 0 1 4 ) .

2 . 5 . 1  Uses o f Pedestrian Vo lume and B ehavio r D ata

Pe d e s t r i an  ac t i vi t y d at a refe r  t o  i nfo r m at i o n  ab o u t  t h e  n u m b e r  of p e d e s t r i an s  t r ave l i n g at  o r  al o n g a fac i l i t y 
o ve r  a t i m e  p e r i o d .  T e  c o l l e c t i o n  of p e d e s t r i an  ac t i vi t y d at a i s  a b u r ge o n i n g are a of i n t e re s t ,  p ar t i c u l ar l y 
gi ve n  re c e n t  e m p h as i s  o n  p e rfo r m an c e  m e as u re s  an d  t h e  d e s i re  of age n c i e s  t o  m ake  t r an s p o r t at i o n  i n ve s t -
m e n t s  j u s t ifab l e  t h ro u gh  t an gi b l e  b e n eft s .

J u s t  as  wi t h  m o t o r  ve h i c l e  t r af c  m o n i t o r i n g p ro gr am s ,  p e d e s t r i an  m o n i t o r i n g p ro gr am s  s e r ve  n u m e ro u s  
p u r p o s e s ,  i n c l u d i n g t h e  fo l l o wi n g:  

•  Safety Stu dies—Pe d e s t r i an  c r as h  d at a are  t yp i c al l y re p o r t e d  e i t h e r  as  an  ab s o l u t e  n u m b e r  of c r as h e s  
o r  as  a r at e  of p e d e s t r i an  c r as h e s  p e r  u n i t  of p o p u l at i o n  ( t yp i c al l y,  1 0 0 , 0 0 0  p e o p l e ) .  Ne i t h e r  of t h e s e  
m e as u re s  i s  n e c e s s ar i l y c o r re l at e d  t o  t h e  n u m b e r  of p e d e s t r i an s  u s i n g a t r an s p o r t at i o n  s ys t e m  o r  t h e  
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Ne w Yo rk S tate  D O T  Cap i tal  Pro j e cts  C o m p l e te  S tre e ts  C h e ckl i s t 

T e  C ap i t al  P ro j e c t s  C o m p l e t e  S t re e t s  C h e c kl i s t  i s  j u s t  o n e  e xam p l e  of a t o o l  t h at  c an  b e  u s e d  d u r i n g p ro j e c t  
i n i t i at i o n  an d  s c o p i n g t o  ac c o m m o d at e  p e d e s t ri an  n e e d s .  T e  c h e c kl i s t  h i gh l i gh t s  t h e  i m p o r t an c e  of e val u at i n g 
t h e  p o t e n t i al  fo r  p e d e s t ri an  ac t i vi t y at  t h e  p ro j e c t  l o c at i o n ,  fo c u s i n g o n  t h e  e x i s t e n c e  of p e d e s t r i an  ge n e rat o r s  an d  
d e s t i n at i o n s  r at h e r  t h an  o n  e x i s t i n g p e d e s t r i an  ac t i vi t y,  s i n c e  t h e  l ac k of fac i l i t i e s  m ay b e  t h e  ro o t  c au s e  of t h e  l ac k 
of p e d e s t r i an  ac t i vi t y.  Wh e n  ge n e rat o rs  of p e d e s t ri an  ac t i vi t y are  p re s e n t  o r  p l an n e d ,  p ro vi s i o n  of a p e d e s t ri an  
fac i l i t y i s  n e e d e d .

I nfo rm at i o n  fo r t h e  c h e c kl i s t  m ay b e  o b t ai n e d  t h ro u gh  m e t h o d s  s u c h  as :

•  o b s e r vat i o n  an d  d i s c u s s i o n s  wi t h  l o c al  go ve rn m e n t s  an d  p l an n i n g o rgan i zat i o n s ;

•  p u b l i c  i nfo rm at i o n al  m e e t i n gs ,  c ras h  re p o r t s ,  an d  q u e s t i o n n ai re s ;  an d

•  o rgan i zat i o n s  ad d re s s i n g p e d e s t ri an  n e e d s ,  i n c l u d i n g ad vo c at e s  fo r p e o p l e  wi t h  d i s ab i l i t i e s .

C h e c kl i s t s  s h o u l d  b e  re vi e we d  d u r i n g t h e  i n i t i al  p l an n i n g s t age s  an d  at  m u l t i p l e  p o i n t s  d u ri n g t h e  c o u rs e  of a 
p ro j e c t ,  e s p e c i al l y if t h e  p ro j e c t  e n c o u n t e rs  d e l ay,  as  re l e van t  c o n d i t i o n s  m ay c h an ge .  I t e m s  o n  t h e  c h e c kl i s t  m ay 
i n c l u d e :

•  e xi s t i n g an d  e xp e c t e d  l an d - u s e  p at t e rn s  an d  ge n e rat o rs  of p e d e s t ri an  t raf c ;

•  e xi s t i n g an d  an t i c i p at e d  p e d e s t ri an  c h ar ac t e r i s t i c s ;

•  p re s e n c e  of an  e xi s t i n g o r  p l an n e d  c ro s s wal k;

•  p re s e n c e  of t r an s i t  s t o p s  n e arb y;

•  p re s e n c e  o r e vi d e n c e  of re gu l ar p e d e s t ri an  ac t i vi t y;

•  p re s e n c e  of e xi s t i n g o r p ro p o s e d  ge n e rat o r s ,  i n c l u d i n g:

•  s c h o o l s

•  p arks

•  p l aygro u n d s

•  p l ac e s  of e m p l o ym e n t

•  p l ac e s  of wo r s h i p

•  p o s t  o f c e s

•  m u n i c i p al  b u i l d i n gs

•  re s t au r an t s

•  s h o p p i n g c e n t e r s

•  o t h e r  c o m m e rc i al  are as  

•  s h are d - u s e  p at h s

•  c am p gro u n d s

•  o u t d o o r re c re at i o n  are as

•  am u s e m e n t  p arks

•  re c o rd  of p e d e s t ri an  fac i l i t i e s  h avi n g b e e n  p re vi o u s l y re m o ve d ;

•  l i ke l i h o o d  of c o n t i n u e d  gro wt h  i n  t h e  n e ar b y are a;

•  i n d i c at i o n  of d e s i re d  p e d e s t r i an  fac i l i t i e s  i n  an  ad o p t e d  p l an n i n g d o c u m e n t ;  an d

•  p e d e s t ri an  c ras h  h i s t o r y.
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e xt e n t  t o  wh i c h  p e d e s t r i an s  u s e  t h e  s ys t e m  ( e xp o s u re ) .  T i s  c an  l e ad  t o  i m p ro p e r  c o n c l u s i o n s  b e i n g 
d r awn  fro m  t h e  c r as h  d at a.  Pe d e s t r i an  c o u n t  d at a c an  b e  u s e d  t o  n o r m al i ze  c r as h  d at a b y t r an s l at i n g 
c r as h  c o u n t s  i n t o  c r as h  r at e s  t h at  c o n s i d e r  e xp o s u re .  Wh i l e  c al c u l at i n g p e d e s t r i an  d i s t an c e  t r ave l e d  
fro m  p e d e s t r i an  c o u n t s  wo u l d  b e  d i f c u l t ,  ge n e r al  t re n d s  c an  b e  i d e n t ife d  an d  u s e d  t o  e val u at e  a 
p ro gr am’s  efe c t  o n  s afe t y.

•  Befo re/After Evalu atio n s—B efo re / aft e r  e val u at i o n s  are  p e rfo r m e d  fo r  i nfr as t r u c t u re  o r  p ro gr am m at i c  
p ro j e c t s  wh e n  age n c i e s  wan t  t o  kn o w t h e  efe c t s  of t h e i r  i n ve s t m e n t s .  C h an ge s  i n  p e d e s t r i an  vo l u m e s  
o r  b e h avi o r  m i gh t  b e  m e t r i c s  i n c l u d e d  i n  t h e s e  e val u at i o n s .  

•  Travel Vo lu m e Tren ds An alysis—Un d e r s t an d i n g h o w p e d e s t r i an  vo l u m e s  an d  b e h avi o r s  c h an ge  o ve r  
t i m e  i s  val u ab l e  fo r  e val u at i n g l o n g- t e r m  efe c t s  of t r an s p o r t at i o n  p ro gr am s .  Pe d e s t r i an  vo l u m e  c o u n t  
d at a p ro vi d e  a way t o  c al c u l at e  p e rc e n t age  of i n c re as e  o r  d e c re as e  i n  p e d e s t r i an  t r ave l  o ve r  t i m e .  T e s e  
t r ave l  vo l u m e  t re n d s  c an  b e  e val u at e d  o ve r  s e ve r al  t i m e  p e r i o d s ,  s u c h  as  fro m  m o n t h  t o  m o n t h ,  ye ar  
t o  ye ar,  s e as o n  t o  s e as o n ,  an d  s o  o n .  Twe n t y-fo u r - h o u r  p e d e s t r i an  vo l u m e  c o u n t  d at a c an  re ve al  t h e  
p e d e s t r i an  t r af c  p at t e r n s  i n  c o m m u t e r  o r  re c re at i o n al  t r af c  at  a s p e c ifc  l o c at i o n .  D at a fro m  s i t e s  
wi t h  s i m i l ar  c h ar ac t e r i s t i c s  an d  t r af c  p at t e r n s  c an  b e  gro u p e d  t o ge t h e r  t o  s u p p o r t  t h e  d e ve l o p m e n t  
of fac t o r  gro u p s  an d  o ve r al l  t r af c  s t at i s t i c s .

•  System  Usage Evalu atio n s—O ve r al l  s ys t e m  o r  n e t wo rk u s age  i s  a d e t e r m i n an t  i n  u n d e r s t an d i n g p e d e s -
t r i an  b e h avi o r.  Pe d e s t r i an  vo l u m e  d at a c an  p ro vi d e  t h e  s c al e  of p e d e s t r i an  ac t i vi t y o c c u r r i n g i n  o n e  
p ar t  of t h e  s ys t e m  an d  fo r  c o m p ar i s o n  wi t h  an o t h e r.

•  Infrastru ctu re In vestm en t Prio ritizatio n —O n e  fac t o r  oft e n  c o n s i d e re d  wh e n  p r i o r i t i z i n g p e d e s t r i an  
i m p ro ve m e n t  p ro j e c t s  i s  t h e  ac t u al  n u m b e r  of p e d e s t r i an s  wal ki n g al o n g var i o u s  ro ad ways  o r  i n  
l o c al i ze d  are as .  Wh i l e  p e d e s t r i an  vo l u m e s  m ay n o t  p ro vi d e  a t r u e  re p re s e n t at i o n  of p e d e s t r i an  d e -
m an d  ( s e e  S e c t i o n  2 . 9 . 3 ) ,  p e d e s t r i an  vo l u m e  d at a c an  b e  u s e d  t o  i d e n t ify l o c at i o n s  wh e re  h i gh  u s age  
d e s e r ve s  s p e c i al  at t e n t i o n .  Al t e r n at i ve l y,  c o u n t s  c an  h e l p  p r i o r i t i ze  wh e re  fac i l i t i e s  s h o u l d  b e  p ro vi d e d  
fo r  p e d e s t r i an s  wh o  n e e d  t o  wal k b e c au s e  of a l ac k of t r an s p o r t at i o n  o p t i o n s .

•  Mo bility Evalu atio n s—Tr ad i t i o n al l y,  ve h i c l e  t h ro u gh p u t  h as  b e e n  t h e  p r i m ar y m e as u re  of m o b i l -
i t y al o n g c o r r i d o r s  an d  i n  c e n t r al  b u s i n e s s  d i s t r i c t s ,  b u t  i n  re c e n t  ye ar s  m o re  age n c i e s  h ave  b e e n  
c o n c e r n e d  ab o u t  b o t h  p e r s o n  an d  ve h i c l e  t h ro u gh p u t .  Wi t h  m o re  e m p h as i s  o n  p e r s o n  t h ro u gh p u t ,  
age n c i e s  are  i n t e re s t e d  i n  m o vi n g m o re  p e d e s t r i an s ,  b i c yc l i s t s ,  an d  t r an s i t  u s e r s  i n  ad d i t i o n  t o  d r i ve r s  
an d  p as s e n ge r s  i n  m o t o r  ve h i c l e s .  

•  Model Develop m en t an d Validation —M an y age n ci e s  wan t to  b e  ab l e  to  fo re cas t future  p e de s tri an  vo l -
u m e s .  Pe de s tri an  acti vi ty data al o n g e xi s ti n g faci l i ti e s  i n  gi ve n  e n vi ro n m e n ts  i s  u s eful  to  th e  de ve l o p m e n t  
of trave l  de m an d m o de l s .  N C H RP  Re p o r t 7 7 0 ,  Estim atin g Bicyclin g an d Walkin g for Plan n in g an d Project 
Develop m en t:  A  Guidebook ( Kuzm yak e t al . ,  2 0 1 4 )  co n tai n s  m e th o ds  an d to o l s  fo r p racti ti o n e rs  to  e s ti -
m ate  wal ki n g ( an d b i cycl i n g)  de m an d as  p ar t of re gi o n al - ,  co rri do r- ,  o r p ro j e ct- l e ve l  an al ys e s .

•  Pro ject Design —E xi s t i n g p e d e s t r i an  vo l u m e s  an d  b e h avi o r s ,  as  we l l  as  t re n d s  i n  vo l u m e s  an d  b e h av-
i o r s ,  c an  b e  u s e d  t o  i nfo r m  p e d e s t r i an  fac i l i t y d e s i gn  an d  o p e r at i o n s .  S i d e wal k an d  s t re e t  c ro s s i n g 
wi d t h s  c an  b e  d e s i gn e d  t o  ac c o m m o d at e  d e s i gn  vo l u m e s  at  a gi ve n  l e ve l  of s e r vi c e  ( LO S ) .  Al i gh t i n g 
are as  at  t r an s i t  s t o p s  m ay n e e d  t o  b e  e xp an d e d  t o  m e e t  d e m an d .  T e  vo l u m e  of p e d e s t r i an s  al s o  af-
fe c t s  t h e  m i n i m u m  gre e n  t i m e  fo r  p e d e s t r i an  t r af c  s i gn al s .  

•  Op eratio n s an d Main ten an ce—Age n c i e s  c an  u s e  p e d e s t r i an  vo l u m e  d at a t o  d e t e r m i n e  s i gn al  t i m i n g 
o p e r at i o n s ,  e s p e c i al l y wh e re  a p at h  m i gh t  c ro s s  a m aj o r  ar t e r i al  ro ad way.  F o r  e xam p l e ,  u s i n g p e ak 
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p e d e s t r i an  vo l u m e s  t o  e s t ab l i s h  l o n ge r  gre e n  t i m e s  at  a m aj o r  ar t e r i al  ro ad way c ro s s i n g c o u l d  m ake  
t h e  c ro s s i n g s afe r.  Pe d e s t r i an  vo l u m e  d at a b y t i m e  of d ay c an  al s o  b e  u s e d  t o  e f c i e n t l y s c h e d u l e  an d  
e s t ab l i s h  s we e p i n g an d  p l o wi n g ac t i vi t i e s  s o  m ai n t e n an c e  ac t i vi t i e s  c an  b e  c o m p l e t e d  d u r i n g n o n p e ak 
p e d e s t r i an  h o u r s .  

2 . 5 . 2  Pedestrian Co unt D uratio n,  Samp ling Techniques ,  and S caling Facto rs

Pe d e s t r i an  c o u n t s  t e n d  t o  b e  c o n d u c t e d  o ve r  s h o r t e r  t i m e  p e r i o d s  t h an  m o t o r  ve h i c l e  c o u n t s  b e c au s e  of t h e  
p re val e n c e  of l ab o r - i n t e n s i ve  m an u al  p e d e s t r i an  c o u n t s  o r  s i m p l y b e c au s e  of c o n t i n u e d  age n c y p r i o r i t y o n  
m o t o r i ze d  t r af c  m o n i t o r i n g.  As  a re s u l t ,  2 -  an d  4 - h o u r  c o u n t s  are  q u i t e  c o m m o n .  C au t i o n  s h o u l d  b e  u s e d  
i n  ap p l yi n g t h e  re s u l t s  of s h o r t  c o u n t s  t o  o t h e r  t i m e  p e r i o d s  o r  fac i l i t i e s .  D o i n g s o  c an  i n t ro d u c e  s i gn ifc an t  
e r ro r s  wh e n  p e d e s t r i an  ac t i vi t y i s  t e m p o r al l y var i ab l e .  If s h o r t - d u r at i o n  p e d e s t r i an  an d  b i c yc l e  c o u n t s  are  t o  
b e  u s e d ,  l o n ge r  c o u n t s  s h o u l d  b e  t ake n  at  s o m e  l o c at i o n s  t o  e s t ab l i s h  h o u r l y p at t e r n s  an d  a s t at i s t i c al  b as i s  
fo r  c al c u l at i n g an n u al i ze d  vo l u m e s  an d  ap p l yi n g s c al i n g fac t o r s  t o  s h o r t - t e r m  c o u n t s  ( F H WA,  2 0 1 3 d ) .  
Age n c i e s  s h o u l d  s t r i ve  t o  ro u t i n e l y c o n d u c t  2 4 - h o u r  au t o m at e d  an d  1 2 - h o u r  m an u al  c o u n t s ,  an d  s h o u l d  
al s o  d e ve l o p  u p  t o  fve  p e r m an e n t  o r  c o n t i n u o u s  p e d e s t r i an  c o u n t  s i t e s  t o  e s t ab l i s h  s c al i n g fac t o r s  fo r  
c o m m o n  gro u p s  of s i t e s .  Refe r  t o  t h e  Trafc Mo n ito rin g Gu ide fo r  m o re  
i nfo r m at i o n  ( F H WA,  2 0 1 3 d ) .

S e l e c t i o n  of b o t h  s h o r t - d u r at i o n  an d  c o n t i n u o u s  c o u n t  s i t e s  
s h o u l d  e m p l o y s am p l i n g t e c h n i q u e s  fo r  re p re s e n t at i ve  ge o gr ap h i c  an d  
ac t i vi t y- l e ve l  c o ve r age .  I d e al l y,  c o n t i n u o u s  c o u n t  s t at i o n s  are  c o m b i n e d  
t o  fo r m  fac t o r  p at t e r n  gro u p s  i n  wh i c h  t h e  c o u n t e r s  wi t h i n  a gro u p  h ave  
s i m i l ar  t r af c  p at t e r n s .  T i s  al l o ws  fo r  t h e  p e d e s t r i an  vo l u m e  of a p ar t i c -
u l ar  fac i l i t y wh e re  a s h o r t - d u r at i o n  c o u n t  i s  c o n d u c t e d  t o  b e  c al c u l at e d  
u s i n g fac t o r s  fro m  a gro u p  of s i t e s  wi t h  s i m i l ar  c h ar ac t e r i s t i c s .  Pe d e s t r i an  
fac t o r  p at t e r n  gro u p s  s h o u l d  b e  fo r m e d  wi t h  a p ar t i c u l ar  e m p h as i s  o n  
c o m b i n i n g c o m m o n  fac i l i t y t yp e s  ( s h are d - u s e  p at h s ,  l o c al  s t re e t s ,  an d  
ar t e r i al / c o l l e c t o r  s t re e t s )  an d  c o m m o n  u s e r  t yp e s  ( p re d o m i n at e l y u t i l i t ar -
i an  t r ave l  ve r s u s  re c re at i o n al  t r ave l )  b e c au s e  of t h e  as s o c i at e d  d i s p ar i t i e s  
i n  t e m p o r al  p e d e s t r i an  t r ave l  p at t e r n s .  

A c r i t i c al  re as o n  fo r  c o l l e c t i n g p e d e s t r i an  vo l u m e  d at a fro m  c o n t i n u -
o u s  c o u n t i n g s t at i o n s  i s  t o  d e ve l o p  fac t o r i n g s t at i s t i c s  s u c h  as  t i m e - of-
d ay (TO D ) ,  d ay- of- we e k ( D OW) ,  m o n t h - of- ye ar  ( M O Y) ,  an d  s e as o n al  
fac t o r s .  Wi t h o u t  s u c h  fac t o r s ,  s h o r t - d u r at i o n  c o u n t  d at a c an n o t  b e  an -
n u al i ze d .  O n c e  t h e s e  fac t o r s  are  ap p l i e d  t o  s h o r t - d u r at i o n  c o u n t s ,  an n u -
al i ze d  s t at i s t i c s  p e r  s i t e  c an  b e  ge n e r at e d  fo r  o ve r al l  s ys t e m  an d  n e t wo rk 
u s age .  F i gu re  2 - 1 1  i l l u s t r at e s  var i at i o n s  i n  h o u r l y vo l u m e  o ve r  t h e  p e r i o d  
of a d ay.  TO D ,  D OW,  M O Y,  an d  s e as o n al  fac t o r s  c an  al s o  b e  u s e d  t o  
e xt r ap o l at e  an  i n t r a- d ay p e d e s t r i an  c o u n t  t o  an  ave r age  an n u al  d ai l y p e -
d e s t r i an  vo l u m e  at  a p ar t i c u l ar  l o c at i o n .  F o r  e xam p l e ,  a p e d e s t r i an  c o u n t  
m ay b e  c o n d u c t e d  o n  a s h are d - u s e  p at h  o n  an  Au gu s t  T u r s d ay m o r n i n g 
fro m  8 : 0 0  AM  t o  1 2 : 0 0  P M .  T e  TO D  fac t o r  c o n s i d e r s  h o w m u c h  of 
t h e  d ai l y t r ave l  o c c u r s  d u r i n g t h o s e  h o u r s  t o  p ro d u c e  an  e s t i m at e d  d ai l y 
vo l u m e .  T e  D OW an d  M O Y fac t o r s  are  t h e n  u s e d  t o  ad j u s t  t h e  d ai l y 
vo l u m e  b as e d  o n  t h e  re l at i ve  am o u n t  of t r ave l  o c c u r r i n g at  t h at  l o c at i o n  
o n  a T u r s d ay i n  Au gu s t .  

F H WA Trafc Mo n ito rin g Guide 
( F H WA,  2 0 1 3 d)

“ If au t o m at i c  c o u n t e rs  are  u s e d ,  t h e n  t h e  
m i n i m u m  s u gge s t e d  d u rat i o n  i s  7  d ays  
( s u c h  t h at  al l  we e kd ay an d  we e ke n d  d ays  
are  re p re s e n t e d ) .  D e p e n d i n g o n  s e ve ral  
o t h e r  fac t o rs  ( e . g. ,  d ay- t o - d ay c o u n t  var i -
ab i l i t y,  t h e  t o t al  n u m b e r  of s h o r t - d u r at i o n  
m o n i t o ri n g s i t e s ,  an d  t h e  n u m b e r of 
au t o m at i c  c o u n t e r s ) ,  t h e  p refe r re d  d u r at i o n  
of au t o m at i c  c o u n t s  c o u l d  b e  as  l o n g as  1 4  
d ays  at  e ac h  l o c at i o n .

“ T e  u s e  of m an u al  o b s e r ve rs  wi l l  l i m i t  
t h e  d u r at i o n  of s h o r t - d u rat i o n  c o u n t s .  
H o we ve r,  t h e  m i n i m u m  s u gge s t e d  d u ra-
t i o n  fo r m an u al  o b s e r ve r s  i s  4  t o  6  h o u r s  
an d  s h o u l d  b e  s c h e d u l e d  t o  c o i n c i d e  wi t h  
t h e  h e avi e s t  n o n - m o t o r i ze d  u s e .  … T e  
p refe rre d  l e n gt h  fo r s h o r t - d u rat i o n  c o u n t s  
i s  1 2  h o u r s ,  wh i c h  p e r m i t s  c al c u l at i o n  of 
t i m e - of- d ay u s e  p rofl e s .  H o we ve r,  i t  i s  re c -
o gn i ze d  t h at  avai l ab l e  re s o u rc e s  m ay l i m i t  
t h e  c o l l e c t i o n  of 1 2 - h o u r c o u n t s .

“ …  T e re  i s  re c o gn i t i o n  t h at  2  h o u rs  of 
c o u n t  d at a i s  b e t t e r t h an  n o  d at a;  h o we ve r,  
2  h o u rs  of c o u n t  d at a m ay l e ad  t o  h i gh  
e rro r  rat e s  wh e n  an n u al i z i n g c o u n t s  an d  
c o u l d  l e ad  t o  e r ro n e o u s  c o n c l u s i o n s .  If 
m an u al  o b s e r ve rs  are  t h e  o n l y p o s s i b i l i t y 
fo r s h o r t - d u r at i o n  c o u n t s ,  t h e n  age n c i e s  are  
e n c o u r age d  t o  c o u n t  fo r  l o n ge r p e ri o d s  at  
fe we r l o c at i o n s . ”
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2 . 5 . 3  Pedestrian D ata Elements  and 
System Usage

T e re  are  a n u m b e r  of d at a e l e m e n t s  t h at  m ay b e  
co l l e c t e d  i n  s u p p o r t  of a p e d e s t r i an  m o n i t o r i n g 
p ro gr am .  S o m e  d at a e l e m e n t s  m ay b e  m o re  c r i t i c al  
t h an  o t h e r s  d e p e n d i n g u p o n  t h e  go al s  an d  o b j e c -
t i ve s  of t h e  p ro gr am .  Tab l e  2 - 2  p ro vi d e s  a l i s t  of 
d at a e l e m e n t s  as  an  i n i t i al  efo r t  t o  d i s t i n gu i s h  
b e t we e n  “ c r i t i c al ”  an d  “ o p t i o n al ”  d at a e l e m e n t s  
t h at  c o u l d  b e  c o l l e c t e d  t o  s u p p o r t  a p e d e s t r i an  
m o n i t o r i n g p ro gr am  ( F H WA,  2 0 1 3 c ) ,  re c o gn i z i n g 
t h at  s o m e  of t h e  d at a e l e m e n t s  c an n o t  b e  c o l l e c t e d  
e as i l y u s i n g p e r m an e n t  c o u n t  t e c h n o l o gi e s  b u t  
r at h e r  wo u l d  h ave  t o  b e  c o l l e c t e d  t h ro u gh  i n t e rc e p t  
s u r ve ys  t o  o b t ai n  i nfo r m at i o n  ab o u t  t r i p  p u r p o s e ,  
b e h avi o r s ,  p e rc e p t i o n s ,  an d  d e m o gr ap h i c s .

Pe d e s t r i an  t r af c  m o n i t o r i n g p ro gr am s  s h o u l d  
re c o gn i ze  t h at  p e d e s t r i an  s t re e t - c ro s s i n g fac i l i t i e s  are  
an  i m p o r t an t  fac t o r  i n  p e d e s t r i an  t r an s p o r t at i o n .  
T e y s h o u l d  b e  i n c l u d e d  i n  t h e  l o c at i o n s  wh e re  
p e d e s t r i an s  are  m o n i t o re d .  

T e  F H WA Trafc Mo n ito rin g Gu ide ( F H WA,  
2 0 1 3 d )  p ro vi d e s  s t an d ard i ze d  d at a fe l d s  an d  fo r -
m at s  fo r  d at a t o  b e  re p o r t e d  t o  F H WA.  T e s e  s t an -
d ard i ze d  fe l d s  i n c l u d e  i nfo r m at i o n  ab o u t  t h e  c o u n t  
s i t e  an d  t h e  p e d e s t r i an s  c o u n t e d .  T e  F H WA Trafc 
Mo n ito rin g Gu ide m ay s e r ve  as  a m o d e l  t o  age n c i e s  
i n  t e r m s  of t h e  t yp e s  an d  fo r m at s  of p e d e s t r i an  d at a 
t o  c o l l e c t .

Ta b l e 2 - 2 .  C ri ti c a l  a n d  O p ti o n a l  D a ta  E l e m e n ts  fo r P e d e s tri a n  Mo n i to ri n g  P ro g ra m  ( F H WA,  2 0 1 3 c )

C ri ti cal  D ata El e m e n ts O p ti o n al  D ata El e m e n ts

•  L o c at i o n  
•  C o u n t s
•  D at e
•  D i re c t i o n

•  D u r at i o n
•  D ay of we e k
•  Ti m e  of d ay 
•  We at h e r  c o n d i t i o n s

•  Age
•  G e n d e r
•  Rac e
•  G ro u p  s i ze
•  Tr i p  p u rp o s e
•  Tr i p  l e n gt h

•  C ro s s wal k u s age
•  S i gn al  t i m i n g ad e q u ac y
•  Pe rc e i ve d  c o mfo r t
•  Pe rc e i ve d  s afe t y
•  Re as o n  fo r  t r i p

As  d e s c r i b e d  i n  t h e  Trafc Mo n ito rin g Gu ide,  t h e re  are  t wo  t yp e s  of d at a fl e s  n e e d e d  fo r  p e d e s t r i an  
vo l u m e  d at a c o l l e c t i o n  p ro gr am s :  s t at i o n  re c o rd  fl e s  an d  c o u n t  fl e s .  S t at i o n  re c o rd s  c o n t ai n  i nfo r m at i o n  
ab o u t  t h e  s t at i o n  l o c at i o n  at  wh i c h  p e d e s t r i an  ac t i vi t y c o u n t s  are  o b s e r ve d .  S t at i o n  i nfo r m at i o n  i s  c o m m o n  
t o  al l  c o u n t  d at a fo r  a s p e c ife d  d u r at i o n  an d ,  p o t e n t i al l y,  t h e  p o r t i o n  of t h e  fac i l i t y b e i n g o b s e r ve d  ( i . e . ,  
l an e  an d / o r  d i re c t i o n ) .  F o r  e xam p l e ,  F H WA’s  No n - M o t o r i ze d  C o u n t  S t at i o n  D e s c r i p t i o n  fl e  c o n t ai n s  o n e  
re c o rd  p e r  t r af c  m o n i t o r i n g s t at i o n  p e r  ye ar.  S t at i o n  re c o rd  d at a i n c l u d e  i t e m s  s u c h  as  s t at i o n  i d e n t ife r,  
s t ati o n  l o c at i o n ,  fac i l i t y t yp e ,  c o u n t  t yp e ,  an d  t yp e  of c o u n t  s e n s o r.  T e  s t at i o n  re c o rd  fl e  al l o ws  m u l t i p l e  

F i g u re 2 - 1 1 .  E xa m p l e s  o f 2 4 -H o u r C o u n t D a ta
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d at a c o l l e c t i o n  fl e s  fo r  d ife re n t  t i m e  p e r i o d s  t o  b e  i d e n t ife d  wi t h  o r  l i n ke d  t o  t h e  s am e  l o c at i o n .  S t at i o n  
re c o rd  fl e s  c an  b e  c o n s i d e re d  s t at i c  d at a fl e s  an d  are  r are l y c h an ge d  u n l e s s  m aj o r  c o n s t r u c t i o n  c h an ge s  t h e  
c h ar ac t e r i s t i c s  o r  al i gn m e n t  of t h e  l o c at i o n .  

T e  s e c o n d  t yp e  of d at a fl e  m ay b e  refe r re d  t o  as  a c o u n t  fl e .  C o u n t  re c o rd s  c o n t ai n  d at a as s o c i at e d  
wi t h  a p ar t i c u l ar  ac t i vi t y c o u n t  t h at  i s  c o n d u c t e d  o ve r  a gi ve n  p e r i o d  of t i m e .  C o u n t  re c o rd  d at a t yp i c al l y 
i n c l u d e  a s t at i o n  i d e n t ife r  ( t o  l i n k t h e  c o u n t  t o  t h e  s t at i o n  re c o rd  d at a d e s c r i b e d  ab o ve ) ,  we at h e r - re l at e d  
i nfo r m at i o n ,  t e m p o r al  i nfo r m at i o n ,  an d  t h e  ac t u al  c o u n t  d at a o r gan i ze d  i n t o  s p e c ife d  t i m e  i n t e r val s .  T e  
Trafc Mo n ito rin g Gu ide al s o  p ro vi d e s  a No n - M o t o r i ze d  C o u n t  S t at i o n  D e s c r i p t i o n  Re c o rd ,  t h e  u s e  of 
wh i c h  i s  re q u i re d  fo r  d at a s u b m i t t al s  t o  F H WA,  t h at  i n c l u d e s  at  l e as t  2 2  c r i t i c al  o r  o p t i o n al  d at a fe l d s  ( t h e  
n u m b e r  of fe l d s  i n c re as e s  d e p e n d i n g o n  t h e  n u m b e r  of c o u n t  i n t e r val s ) .  T e  d at a s u b m i t t al  wi l l  c o m e  t o  
F H WA vi a t h e  Tr ave l  M o n i t o r i n g An al ys i s  S ys t e m  (TM AS ) .

2 . 5 . 4 Co unting Equip ment and Techno lo gies

T e r e  i s  n o  s t a n d a rd i z e d  t e c h n o l o g y fo r  c o n d u c t i n g  p e d e s t r i a n  c o u n t s .  M o s t  p e d e s t r i a n  m o n i t o r i n g 
p r o g r a m s  u s e  p e r i o d i c  m a n u a l  c o u n t s .  I n t e r c e p t  s u r ve ys  a r e  s o m e t i m e s  u s e d  t o  c o l l e c t  t r i p  o r  d e m o -
g r a p h i c  d a t a .  C o n t i n u o u s  m o n i t o r i n g  p r o g r a m s  a r e  b e c o m i n g  m o r e  c o m m o n p l a c e  wi t h  i nfr a r e d  c o u n -
t e r s  b e i n g  t h e  m o s t  p o p u l a r  t e c h n o l o g y.  S o m e  j u r i s d i c t i o n s  u s e  p i e z o m e t r i c  p a d s  o r  s e i s m i c  s e n s o r s .  
Au t o m a t e d  v i d e o -  a n d  l a s e r - c o u n t i n g  t e c h n o l o g i e s  a p p e a r  t o  b e  p r o m i s i n g .  E a c h  of t h e s e  m e t h o d s  h a s  
i t s  a p p l i c a t i o n s  fo r  g i ve n  o p e r a t i o n a l ,  g e o m e t r i c ,  a n d  we a t h e r - r e l a t e d  c o n d i t i o n s .  T e  m o s t  a p p r o p r i a t e  
t e c h n o l o g i e s  fo r  a  g i ve n  a g e n c y a r e  d e p e n d e n t  o n  t h e  a g e n c y’s  s e t t i n g ,  r e s o u r c e s ,  a n d  n e e d s  ( F H WA,  
2 0 1 1 ) .

Al l  c o u n t  t e c h n o l o gi e s ,  i n c l u d i n g m an u al  c o u n t s ,  are  s u b j e c t  t o  e r ro r.  Ad j u s t m e n t  fac t o r s  m ay b e  ap p ro -
p r i at e  fo r  m an y ap p l i c at i o n s  b u t  wo u l d  n e c e s s ar i l y var y b as e d  o n  t h e  s o u rc e  of t h e  e r ro r  fo r  t h e  gi ve n  d at a 
c o l l e c t i o n  m e t h o d o l o gy.  Ad d i t i o n al  ad j u s t m e n t  fac t o r s  m i gh t  n e e d  t o  b e  d e ve l o p e d  as  we l l .  F o r  i n s t an c e ,  
p e d e s t r i an s  are  u n d e rc o u n t e d  wh e n  o c c l u s i o n  o c c u r s  as  a re s u l t  of t r ave l i n g i n  gro u p s ;  s u p p l e m e n t al  d at a 
c o l l e c t i o n  m ay b e  n e e d e d  t o  d e t e r m i n e  t h e  d e gre e  t o  wh i c h  t h i s  o c c u r s ,  an d  c o u n t  vo l u m e s  ad j u s t e d  t o  
refe c t  t h e  u n d e rc o u n t i n g.  We at h e r  c an  c au s e  c o u n t i n g e r ro r s  fo r  s o m e  au t o m at e d  c o u n t  t e c h n o l o gi e s ;  t h e s e  
an d  o t h e r  p o t e n t i al  s o u rc e s  of e r ro r s  s h o u l d  b e  ad d re s s e d  wi t h  ap p ro p r i at e  ad j u s t m e n t s  t o  re p o r t e d  vo l u m e  
d at a.

2 . 6 Trafc Princip les fo r Pedestrians

P l an n i n g ac t i vi t i e s  fo r  p e d e s t r i an  fac i l i t i e s  s h o u l d  p ro m o t e  p e d e s t r i an  ac t i vi t y an d  e n c o u r age  l e gal  an d  s afe  
b e h avi o r  b y p e d e s t r i an s ,  m o t o r i s t s ,  an d  o t h e r  u s e r s .  T i s  s e c t i o n  d e s c r i b e s  p e d e s t r i an  b e h avi o r s  t h at  are  
an t i c i p at e d ,  an d  s o m e t i m e s  re q u i re d ,  of p e d e s t r i an s  o p e r at i n g o n  t h e  t r an s p o r t at i o n  n e t wo rk.

T e  Nat i o n al  C o m m i t t e e  o n  Un ifo r m  Tr af c  L aws  an d  O rd i n an c e s  ( N C UTLO )  d e ve l o p e d  t h e  Un ifo rm  
Vehicle Co de ( U VC )  as  a gu i d e  fo r  u s e  b y s t at e  l e gi s l at u re s  ( N C UTLO ,  2 0 0 0 ) .  T e  p u r p o s e  of t h e  U VC  i s  
t o  c re at e  a m o d e l  s e t  of m o t o r  ve h i c l e  an d  t r af c  l aws  fo r  ap p l i c at i o n  n at i o n wi d e  fo r  t h e  s afe t y of al l  h i gh -
way u s e r s  ac ro s s  t h e  c o u n t r y.  Ar t i c l e  V of t h e  U VC  i s  t i t l e d  “ Pe d e s t r i an s’  Ri gh t s  an d  D u t i e s”  an d  c o n t ai n s  
t h e  vas t  m aj o r i t y of t h e  i nfo r m at i o n  i n  t h e  U VC  re l at e d  t o  p e d e s t r i an s .  I n  ad d i t i o n ,  Ar t i c l e  I I  of t h e  U VC  
c o n t ai n s  a d i s c u s s i o n  of p e d e s t r i an  c o n t ro l  s i gn al s .  M o s t  s t at e  t r af c  c o d e s  are  ge n e r al l y c o n s i s t e n t  wi t h  t h e  
U VC ;  c o n s e q u e n t l y,  t h e  U VC  fo r m s  t h e  b as i s  of t h i s  d i s c u s s i o n .  P r ac t i t i o n e r s  s h o u l d  al s o  b e c o m e  fam i l i ar  
wi t h  t r af c  c o d e s  wi t h i n  t h e i r  j u r i s d i c t i o n s .  
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T e  U VC  d efn e s  s o m e  t e r m s  d ife re n t l y t h an  t h e y are  d efn e d  fo r  ge n e r al  u s e  i n  t h i s  gu i d e .  Two  t e r m s  
of p ar t i c u l ar  i m p o r t an c e  t o  t h e  d i s c u s s i o n  of p e d e s t r i an  r u l e s  are  t h e  d efn i t i o n s  of roadway an d  sidewalk.  
T e  U VC  d efn e s  t h e m  as  fo l l o ws :   

Roadway—T at  p o r t i o n  of a h i gh way i m p ro ve d ,  d e s i gn e d ,  o r  o rd i n ar i l y u s e d  fo r  ve h i c u l ar  t r ave l ,  e xc l u -
s i ve  of t h e  s i d e wal k,  b e r m ,  o r  s h o u l d e r  e ve n  t h o u gh  s u c h  s i d e wal k,  b e r m ,  o r  s h o u l d e r  i s  u s e d  b y p e r s o n s  
r i d i n g b i c yc l e s  o r  o t h e r  h u m an - p o we re d  ve h i c l e s .  I n  t h e  e ve n t  a h i gh way i n c l u d e s  t wo  o r  m o re  s e p ar at e  
ro ad ways ,  t h e  t e r m  “ ro ad way”  as  u s e d  i n  t h e  U VC  refe r s  t o  an y s u c h  ro ad way s e p ar at e l y b u t  n o t  t o  al l  s u c h  
ro ad ways  c o l l e c t i ve l y ( N C UTLO ,  2 0 0 0 ) .

T i s  U VC  d efn i t i o n  of t h e  ro ad way d o e s  n o t  i n c l u d e  t h e  s h o u l d e r  as  p ar t  of t h e  ro ad way;  h o we ve r,  
wh e n  d e s i gn i n g a ro ad way,  t h e  s h o u l d e r  i s  a d e s i gn  e l e m e n t  t h at  i s  p ar t  of t h e  ro ad way u n d e r  AAS HTO  
Green  Book c r i t e r i a ( AAS HTO ,  2 0 1 8 a) .

Sidewalk—T at  p o r t i o n  of a s t re e t  b e t we e n  t h e  c u r b  l i n e s ,  o r  t h e  l at e r al  l i n e s  of a ro ad way,  an d  t h e  ad j a-
c e n t  p ro p e r t y l i n e s  i n t e n d e d  fo r  u s e  b y p e d e s t r i an s  ( N C UTLO ,  2 0 0 0 ) .  

T e  U VC  d efn i t i o n  fo r  a s i d e wal k l ac ks  t h e  s t i p u l at i o n  fro m  t h e  M UTC D ,  an d  t h u s  AD A,  t h at  t o  b e  
c o n s i d e re d  a s i d e wal k,  t h e  are a i n t e n d e d  fo r  u s e  b y p e d e s t r i an s  m u s t  b e  “p ave d  o r  i m p ro ve d . ”  Ac c o rd i n g t o  
t h e  U VC ,  if t h e  s p ac e  n e xt  t o  t h e  fe n c e  s h o wn  i n  F i gu re  2 - 1 2  i s  “ i n t e n d e d”  fo r  u s e  b y p e d e s t r i an s ,  t h e n  i t  i s  
a s i d e wal k.  T e  U VC  i s  n o t  c l e ar  ab o u t  wh o s e  i n t e n t  e s t ab l i s h e s  t h e  s i d e wal k.

S t at e  an d  l o c al  l aws  b as e d  o n  t h e  U VC ,  wh i l e  p ro vi d i n g r u l e s  fo r  wh o  h as  t o  yi e l d  t o  wh o m  u n d e r  
c e r t ai n  c o n d i t i o n s ,  re q u i re  t h at  e ve r y d r i ve r  of a ve h i c l e  e xe rc i s e  “d u e  c are”  t o  avo i d  c o l l i d i n g wi t h  an y 
p e d e s t r i an  ( N C UTLO ,  2 0 0 0 ) .  Re gard l e s s  of l o c at i o n  al o n g o r  c ro s s i n g a ro ad way,  t h e  o p e r at o r  of a ve -

h i c l e  i s  re q u i re d  t o  yi e l d  t h e  r i gh t  of way t o  an y 
vi s i o n - d i s ab l e d  p e d e s t r i an  c ar r yi n g a vi s i b l e  
wh i t e  c an e  o r  ac c o m p an i e d  b y a gu i d e  an i m al .

2 . 6. 1  Walking Alo ng a Facility

2 . 6. 1 . 1  Wa l ki n g  i n  th e Roa d wa y

Wh e re  n o  s i de wal k o r s h o u l de r i s  avai l ab l e ,  s tate  
an d l o cal  l aws  b as e d o n  th e  UVC  re qu i re  p e de s tri -
an s  wal ki n g al o n g th e  ro adway to  wal k as  n e ar as  
p racti cab l e  to  th e  o uts i de  e dge  of th e  ro adway.  O n  
a two - way ro adway,  p e de s tri an s  are  to  wal k o n  th e  
l eft s i de  of th e  ro adway ( N C UTLO ,  2 0 0 0 ) .  S o m e  
s tate s  al l o w p e de s tri an s  to  wal k o n  th e  ri gh t s i de  
of th e  ro adway if i t i s  n o t p racti cab l e  to  cro s s  th e  
s tre e t.  Wh e re  th i s  al l o wan ce  i s  n o t p ro vi de d,  th e  
l ack of a s i de wal k o n  o n e  s i de  of th e  s tre e t wo u l d  
re s ul t i n  two  l e gal l y re qui re d ro adway cro s s i n gs  fo r  
an y ro un d tri p  a p e de s tri an  wo ul d m ake  al o n g th e  
ro ad.  An y p e de s tri an  wal ki n g o n  a ro adway m us t  
yi e l d th e  ri gh t- of- way to  ve h i cl e s  o n  th e  ro adway 
( N C UTLO ,  2 0 0 0 ) .

F i g u re 2 - 1 2 .  P e d e s tri a n  Wa l ki n g  Ad j a c e n t to  a  F e n c e  a l o n g  a n  U n p a ve d  
Are a  
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S t at e  an d  l o c al  l aws  b as e d  o n  t h e  U VC  re q u i re  p e d e s t r i an s  t o  u s e  a s i d e wal k if i t  i s  p re s e n t  ( N C UTLO ,  
2 0 0 0 ) ;  h o we ve r,  s o m e  s t at e s  al l o w wh e e l c h ai r  u s e r s  t o  u s e  t h e  ro ad way if t h e  s i d e wal ks  are  “u n s afe”  o r  “n o t  
p r ac t i c ab l e . ”  

Pl a y S treets  
S o m e  s t at e  s t at u t e s  al l o w fo r  t h e  d e s i gn at i o n  of “p l ay s t re e t s”  ( H ar t  e t  al . ,  [ u n d at e d ] ) .  A p l ay s t re e t  i s  a p o r -
t i o n  of a re s i d e n t i al  ro ad way t h at  m e e t s  s p e c ifc  p h ys i c al  c r i t e r i a an d  i s  d e s i gn at e d  t h ro u gh  c o n s i s t e n t  s i gn -
i n g an d  p ave m e n t  m arki n g.  A p l ay s t re e t  i s  wh e re  c h i l d re n  m ay p l ay i n  t h e  ro ad way b u t  yi e l d  t h e  r i gh t - of-
way wh e n  m o t o r  ve h i c l e  t r af c  i s  p re s e n t ,  an d  wh e re  m o t o r  ve h i c l e  o p e r at o r s  s h o u l d  h ave  a h e i gh t e n e d  
l e ve l  of aware n e s s  fo r  p e d e s t r i an s  i n  t h e  ro ad way.  P l ay s t re e t s  s h o u l d  b e  c o n s i d e re d  o n l y o n  l o c al  re s i d e n t i al  
ro ad ways ,  fro n t i n g o n l y re s i d e n t i al  l an d  u s e .  T e  s p e e d  l i m i t s  o n  p l ay s t re e t s  s h o u l d  b e  a m axi m u m  of 
2 0   m p h  ( 3 2  km / h )  an d  p refe r ab l y l o we r.  P l ay s t re e t s  s h o u l d  b e  c o n s i s t e n t l y s i gn e d  fo r  m o t o r i s t s .  I n  ad -
van c e  of t h e  b e gi n n i n g of t h e  d e s i gn at e d  p l ay s t re e t ,  m i n i m u m  s t o p p i n g s i gh t  d i s t an c e  s h o u l d  b e  p ro vi d e d ,  
an d  m o t o r i s t s  s h o u l d  b e  ab l e  t o  s e e  t h e  e n t i re  l e n gt h  of t h e  d e s i gn at e d  p l ay s t re e t .  T e  e n t i re t y of a p l ay 
s t re e t  i s  n o t  re q u i re d  t o  b e  AD A c o m p l i an t ;  h o we ve r,  a p e d e s t r i an  ac c e s s  ro u t e  m u s t  b e  p ro vi d e d .

Th e Woon erf
A wo o n e rf i s  a s t re e t  d e s i gn e d  t o  c o n t ro l  au t o m o b i l e  s p e e d s  i n  n e i gh b o r h o o d s .  S t at e  an d  l o c al  l aws  c o n -
c e r n i n g wo o n e rfs  t yp i c al l y gi ve  p e d e s t r i an s  p r i o r i t y,  s u c h  t h at  m o t o r i s t s  m u s t  yi e l d  t o  p e d e s t r i an s .  M o t o r i s t s  
are  n o t  re s t r i c t e d  fro m  e n t e r i n g a wo o n e rf;  i n  fac t ,  wo o n e rfs  p ro vi d e  m o t o r  ve h i c l e  ac c e s s  an d  p arki n g 
fo r  re s i d e n c e s  t h at  ab u t  t h e m .  Ac c e s s  t o  an d  fro m  t h e  s u r ro u n d i n g ro ad  n e t wo rk i s  t yp i c al l y m ai n t ai n e d .  
Ve h i c l e  s p e e d s  are  re s t r i c t e d  t o  ap p ro xi m at e l y wal ki n g s p e e d s .

Wo o n e rfs  h ave  d i s t i n c t i ve  e n t r yways  an d  are  s i gn e d .  C o n t i n u o u s  c u r b s  are  t yp i c al l y n o t  p re s e n t  al o n g 
wo o n e rfs .  Tr af c  c al m i n g m e as u re s  s u c h  as  t re e s ,  b o l l ard s ,  an d  fu r n i t u re  are  p l ac e d  i n  t h e  p ave m e n t  are a 
t o  re d u c e  ve h i c l e  s p e e d s .  H o we ve r,  t h e  t r af c  c al m i n g d e vi c e s  s h o u l d  n o t  p re s e n t  o b s t ac l e s  fo r  e m e r ge n c y 
re s p o n d e r s  ( F H WA,  2 0 0 6 a) .  As  wi t h  p l ay s t re e t s ,  t h e  e n t i re t y of a wo o n e rf i s  n o t  re q u i re d  t o  b e  AD A c o m -
p l i an t ;  h o we ve r,  a p e d e s t r i an  ac c e s s  ro u t e  m u s t  b e  p ro vi d e d .  T e  p at h  of t h e  p e d e s t r i an  ac c e s s  ro u t e  s h o u l d  
b e  d efn e d  t h ro u gh  c u r b i n g o r  t ac t i l e  e d ge s  t o  p ro vi d e  p o s i t i ve  gu i d an c e  t o  t h o s e  wi t h  vi s i o n  d i s ab i l i t i e s  ( s e e  
F i gu re  2 - 1 3 ) .  

2 . 6. 1 . 2  Wa l ki n g  on  Sh ou l d ers

Wh e re  s i d e wal ks  are  n o t  avai l ab l e ,  b u t  a gr as s  o r  p ave d  s h o u l d e r  i s  avai l ab l e ,  p e d e s t r i an s  are  t yp i c al l y re -
q u i re d  t o  wal k o n  t h e  ro ad way s h o u l d e r,  as  far  fro m  t h e  t r ave l  l an e  as  p r ac t i c ab l e  ( N C UTLO ,  2 0 0 0 ) .  

2 . 6. 1 . 3  Wa l ki n g  on  Si d ewa l ks

S t at e  an d  l o c al  l aws  b as e d  o n  t h e  U VC  re q u i re  m o t o r i s t s  t o  yi e l d  t h e  r i gh t - of- way t o  p e d e s t r i an s  wal ki n g 
o n  a s i d e wal k ( Ku zm yak,  2 0 1 4 ) .  C o n s e q u e n t l y,  c o nfi c t  p o i n t s  wh e re  m o t o r i s t s  c ro s s  s i d e wal ks  s h o u l d  
b e  d e s i gn e d  t o  ( a)  p ro vi d e  ad e q u at e  s i gh t  d i s t an c e  t o  t h e  c ro s s i n g an d  ( b )  l i m i t  ve h i c l e  s p e e d s  t o  p ro m o t e  
yi e l d i n g b e h avi o r.  

Un d e r  s t a t e  a n d  l o c a l  l a ws  b a s e d  o n  t h e  U VC ,  b i c yc l i s t s ,  wh o  m a y b e  a l l o we d  t o  o p e r a t e  o n  a  s i d e -
wa l k,  m u s t  yi e l d  t h e  r i g h t - of- wa y t o  p e d e s t r i a n s  o n  t h e  s i d e wa l k ( N C UTLO ,  2 0 0 0 ) .  Wh i l e  a  wi d e  
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s i d e wa l k s h o u l d  n o t  b e  c o n s i d e r e d  
a  b i c yc l e  fa c i l i t y,  wh e r e  o c c a s i o n a l  
b i c yc l i s t s  a r e  e x p e c t e d ,  a  wi d e r  
s i d e wa l k c a n  e n c o u r a g e  b i c yc l i s t s  t o  
p a s s  p e d e s t r i a n s  wi t h  g r e a t e r  c l e a r -
a n c e  ( AAS HTO ,  2 0 1 2 ) .  Wh e r e  
s h a r e d  u s e  wi t h  b i c yc l i s t s  i s  e x p e c t e d ,  
t h e  fa c i l i t y s h o u l d  b e  d e s i g n e d  a s  a 
s h a r e d - u s e  p a t h  u s i n g  t h e  g u i d a n c e  
p r o vi d e d  i n  t h e  AAS HTO  Gu ide fo r 
th e Develo p m en t of Bicycle Fa cilities 
( AAS HTO ,  2 0 1 2 ) .

2 . 6. 1 . 4 Wa l ki n g  on  Sh a red - U se  
Pa th s

S h are d - u s e  p at h s  are  m u l t i - u s e  fac i l i -
t i e s  d e s i gn e d  p r i m ar i l y fo r  u s e  b y b i c y-
c l i s t s  an d  p e d e s t r i an s  t h at  are  p h ys i c al -
l y s e p ar at e d  fro m  m o t o r  ve h i c l e  t r af c .  
T e refo re ,  t h e y s h o u l d  b e  c o n s i d e re d  
s i m i l ar  t o  s i d e wal ks  wh e n  c o n s i d e r i n g 
r i gh t - of- way p r i o r i t y.  T i s  i n c l u d e s  
h o w u s e r s  b e h ave  wh e n  m o vi n g al o n g 
t h e  p at h  as  we l l  as  i n t e r ac t i o n s  at  
i n t e r s e c t i o n s .  H o we ve r,  t h e  ve h i c u l ar  c o d e s  of s t at e s  var y;  s i gn s  an d  p ave m e n t  m arki n gs  m i gh t  b e  n e c e s s ar y 
t o  c l ar ify o r  c o m m u n i c at e  d e s i re d  b e h avi o r s .  As  an  e xam p l e ,  i n  s o m e  s t at e s  a s h are d - u s e  p at h  fal l s  u n d e r  
t h e  d efn i t i o n  of a ro ad way.  T u s ,  p e d e s t r i an s  are  re q u i re d  t o  wal k o n  t h e  l eft ,  fac i n g b i c yc l i s t  t r af c .  T i s  i s  
n o t  n o r m al  p at h  b e h avi o r ;  p at h s  u s u al l y o p e r at e  wi t h  s l o we r  t r af c  ( p e d e s t r i an s )  ke e p i n g t o  t h e  r i gh t .  T e  
S h are d - Us e  Pat h  Re s t r i c t i o n  s i gn  ( R9 - 7 )  c an  b e  u s e d  t o  d e s i gn at e  t h e  p ave m e n t  are a an d  d i re c t i o n  of t r ave l  
fo r  p at h  u s e r s  ( F H WA,  2 0 0 9 ) .

Wh e n  vo l u m e s  o n  s h are d - u s e  p at h s  i n c re as e  t o  c o n ge s t e d  l e ve l s ,  t h e  c o mfo r t  as s o c i at e d  wi t h  u s i n g t h e  
fac i l i t y d e c re as e s .  As  m o re  u s e r  gro u p s  are  ad d e d  t o  t h e  t r af c  m i x,  t h e  n u m b e r  of p as s i n g e ve n t s  i n c re as e s  
( F H WA,  2 0 0 6 b ) .  C o n s e q u e n t l y,  i t  m ay b e  d e s i r ab l e  t o  s e p ar at e  p e d e s t r i an s  an d  o t h e r  u s e r s  o n t o  s e p ar at e  
p at h  s u rfac e s .  M o d e - s p e c ifc  gu i d e  s i gn s  ( D 1 1 - 1 a,  D 1 1 - 2 ,  D 1 1 - 3 ,  D 1 1 - 4 )  o r  s e l e c t i ve  e xc l u s i o n  s i gn s  
( R5 - 3 ,  R5 - 6 ,  R9 - 1 3 ,  R9 - 1 4 )  c an  b e  u s e d  t o  d e s i gn at e  p at h  s u rfac e s  fo r  t h e  u s e r s  o r  t h e  t yp e s  of u s e r s  t h at  
m ay u s e  t h e  p at h  ( s e e  F i gu re  2 - 1 4 )  ( F H WA,  2 0 0 9 ) .

2 . 6. 1 . 5  Wa l ki n g  i n  Pa rki n g  Lots

G e n e r al l y,  s t at e  ve h i c l e  c o d e s  d o  n o t  ap p l y o n  p r i vat e  l an d  ( Eu b an ks  an d  H i l l ,  1 9 9 8 ) .  Parki n g l o t s  i n  t h e  
U . S .  are ,  b y n at u re ,  a s h are d - u s e  are a i n  wh i c h ,  at  an y gi ve n  p e r i o d ,  t h e re  c o u l d  b e  as  m an y p e d e s t r i an s  
wal ki n g as  t h e re  are  m o t o r  ve h i c l e s  c i rc u l at i n g.  I n  ge n e r al ,  al l  u s e r s  are  e xp e c t e d  t o  e xe rc i s e  d u e  c are .  
B ac ki n g m o t o r i s t s  are  e xp e c t e d  t o  b e  e s p e c i al l y vi gi l an t .  T e  e l e vat e d  n e e d  fo r  vi gi l an c e  s h o u l d  t r an s l at e  t o  
re d u c e d  b ac ki n g s p e e d s  an d  e n h an c e d  s c an n i n g b e h avi o r s .  

F i g u re 2 - 1 3 .  E xa m p l e  o f a  Wo o n e r f ( P h o to  b y D a n  B u rd e n )
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2 . 6. 2  Pedestrians Cro ssing 
Ro adways

Ro ad way c ro s s i n gs  are  p ar t  of m an y 
p e d e s t r i an  t r i p s .  H o we ve r,  p e d e s -
t r i an s  are  n o t  al l o we d  t o  c ro s s  at  al l  
l o c at i o n s ,  an d  wh o  m u s t  yi e l d  t o  
wh o m  var i e s  wi t h  re s p e c t  t o  wh e re  
t h e  c ro s s i n g t ake s  p l ac e .  

2 . 6. 2 . 1  C ros si n g  i n  C ros swa l ks  

U n s i g n a l i zed  C ros s wa l ks
I n  m o s t  s t at e s ,  d r i ve r s  are  t o  yi e l d  t h e  
r i gh t - of- way t o  p e d e s t r i an s  c ro s s i n g wi t h i n  a m arke d  o r  u n m arke d  c ro s s wal k.  T i s  i n c l u d e s  s l o wi n g d o wn ,  
o r  s t o p p i n g if n e e d e d ,  t o  yi e l d  t o  a p e d e s t r i an  c ro s s i n g t h e  ro ad way wi t h i n  a c ro s s wal k wh e n  t h e  p e d e s t r i an  
i s  u p o n  t h e  h alf of t h e  ro ad way u p o n  wh i c h  t h e  ve h i c l e  i s  t r ave l i n g,  o r  wh e n  t h e  p e d e s t r i an  i s  ap p ro ac h i n g 
s o  c l o s e l y fro m  t h e  o p p o s i t e  h alf of t h e  ro ad way as  t o  b e  i n  d an ge r.  S o m e  s t at e s  h ave  d ro p p e d  t h e  “u p o n  
t h e  h alf of t h e  ro ad way”  l an gu age  fro m  t h e i r  yi e l d  t o  p e d e s t r i an  l aw.  S o m e  s t at e s  re q u i re  m o t o r i s t s  t o  s t o p  
r at h e r  t h an  yi e l d .  

T e  U VC  ( N C UTLO ,  2 0 0 0 )  d efn e s  a c ro s s wal k i n  t wo  p ar t s .  F i r s t ,  a c ro s s wal k i s  “t h at  p ar t  of a ro ad -
way at  an  i n t e r s e c t i o n  i n c l u d e d  wi t h i n  t h e  c o n n e c t i o n s  of t h e  l at e r al  l i n e s  of t h e  s i d e wal ks  o n  o p p o s i t e  s i d e s  
of t h e  h i gh way m e as u re d  fro m  t h e  c u r b s  o r,  i n  t h e  ab s e n c e  of c u r b s ,  fro m  t h e  e d ge s  of t h e  t r ave r s ab l e  ro ad -
way;  an d  i n  t h e  ab s e n c e  of a s i d e wal k o n  o n e  s i d e  of t h e  ro ad way,  t h at  p ar t  of a ro ad way i n c l u d e d  wi t h i n  
t h e  e xt e n s i o n  of t h e  l at e r al  l i n e s  of t h e  e xi s t i n g s i d e wal k at  r i gh t  an gl e s  t o  t h e  c e n t e r l i n e . ”  S t at e  l aws  var y,  
an d  i n t e r p re t at i o n s  of t h i s  l aw var y,  b u t  t h i s  s u gge s t s  t h at  ro ad ways  al o n g wh i c h  p e d e s t r i an s  are  i n t e n d e d  t o  
wal k h ave  c ro s s wal ks  at  al l  i n t e r s e c t i o n s ,  re gard l e s s  of wh e t h e r  t h e y are  d e s i gn at e d  wi t h  p ave m e n t  m ark-
i n gs .  T e  s e c o n d  p ar t  of t h e  d efn i t i o n  s t at e s  t h at  a c ro s s wal k i s  “an y p o r t i o n  of a ro ad way at  an  i n t e r s e c t i o n  
o r  e l s e wh e re  d i s t i n c t l y i n d i c at e d  fo r  p e d e s t r i an  c ro s s i n g b y l i n e s  o r  o t h e r  m arki n gs  o n  t h e  s u rfac e . ”  T i s  
s e c o n d  h alf of t h e  d efn i t i o n  ge n e r al l y ad d re s s e s  m i d b l o c k c ro s s i n gs .  

Pe d e s t r i an s ,  fo r  t h e i r  p ar t ,  are  n o t  al l o we d  t o  s u d d e n l y l e ave  a c u r b  o r  o t h e r  p l ac e  of s afe t y an d  wal k o r  
r u n  i n t o  t h e  p at h  of a ve h i c l e  t h at  i s  s o  c l o s e  as  t o  c o n s t i t u t e  an  i m m e d i at e  h azard  ( N C UTLO ,  2 0 0 0 ) .

S i g n a l i zed  C ros s wa l ks
At s i gn al i ze d cro s s wal ks ,  m o to ri s ts  m u s t yi e l d th e  ri gh t of way to  p e de s tri an s  wh o  are  l awful l y wi th i n  th e  
cro s s wal k.  Pe de s tri an s  l awfu l l y wi th i n  th e  cro s s wal k i n cl u de  an y p e de s tri an ( s )  wh o  e n te re d th e  cro s s wal k 
o n  th e  WALK p e de s tri an  p h as e  o r,  i n  th e  ab s e n ce  of p e de s tri an  s i gn al s ,  o n  th e  gre e n  p h as e  fo r th e  p aral l e l  
ve h i cu l ar traf c.  D uri n g th e  fas h i n g UP RAI S ED  H AN D  an d co un tdo wn  i n di cati o n  ( i . e . ,  th e  p e de s tri an  
ch an ge  i n te r val ) ,  p e de s tri an s  o n  th e  s i de wal k are  n o t to  s tar t cro s s i n g th e  ro adway i n  th e  di re cti o n  of th e  s i gn al  
i n di cati o n ,  b ut an y p e de s tri an  wh o  s tar te d to  cro s s  duri n g th e  WALK p e de s tri an  p h as e  i s  to  p ro ce e d to  th e  far  
s i de  of th e  s tre e t ( u n l e s s  di re cte d b y a traf c co n tro l  de vi ce  to  p ro ce e d o n l y to  th e  m e di an  of a di vi de d h i gh -
way o r s o m e  o th e r i s l an d o r p e de s tri an  refuge  are a)  ( F H WA,  2 0 0 9 ) .  S o m e  p e de s tri an s  m ay wal k to o  s l o wl y to  
cl e ar an  i n te rs e cti o n  p ri o r to  th e  e n d of th e  p e de s tri an  cl e aran ce  i n te r val  an d p ri o r to  th e  s i gn al  turn i n g gre e n  

F i g u re 2 - 1 4 .  Mo d e -S p e c ifc  G u i d e  a n d  S e l e c ti ve  E xc l u s i o n  S i g n s  ( F H WA,  2 0 0 9 )
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fo r o p p o s i n g m o to r ve h i cl e  traf c.  D e s p i te  th e  fact th at m o to ri s ts  m ay h ave  a gre e n  s i gn al ,  th e y are  re qui re d to  
yi e l d to  th o s e  p e de s tri an s  wh o  h ave  n o t ye t cl e are d th e  i n te rs e cti o n  ( N C UTLO ,  2 0 0 0 ) .

B e t we e n  t wo  ad j ac e n t  i n t e r s e c t i o n s  wi t h  t r af c  s i gn al s ,  p e d e s t r i an s  are  n o t  al l o we d  t o  c ro s s  at  an y p o i n t  
o t h e r  t h an  wi t h i n  a m arke d  c ro s s wal k ( Kn o b l au c h  e t  al . ,  1 9 9 6 ) .  C o n s e q u e n t l y,  i n  d e n s e  u r b an  are as  wh e re  
e ve r y i n t e r s e c t i o n  m i gh t  b e  s i gn al i ze d ,  c ro s s wal ks  at  s i gn al s  s h o u l d  b e  m arke d  at  al l  i n t e r s e c t i o n s  s o  t h at  
a p e d e s t r i an  n e ve r  h as  t o  t r ave l  m o re  t h an  h alf a b l o c k t o  l e gal l y c ro s s  t h e  ro ad way.  J u s t  as  at  u n s i gn al i ze d  
c ro s s wal ks ,  re gard l e s s  of t h e  p re s e n c e  of a c ro s s wal k,  p e d e s t r i an s  are  n o t  al l o we d  t o  s u d d e n l y l e ave  a c u r b  o r  
o t h e r  p l ac e  of s afe t y an d  wal k o r  r u n  i n t o  t h e  p at h  of a ve h i c l e  t h at  i s  s o  c l o s e  as  t o  c o n s t i t u t e  an  i m m e d i at e  
h az ard .

2 . 6. 2 . 2  C ros si n g  Ou ts i d e of C ros swa l ks

O t h e r  t h an  b e t we e n  t wo  c o n s e c u t i ve l y s i gn al i ze d  i n t e r s e c t i o n s ,  p e d e s t r i an s  are  ge n e r al l y al l o we d  t o  c ro s s  
o u t s i d e  of c ro s s wal ks .  Wh e n  c ro s s i n g o u t s i d e  a c ro s s wal k,  p e d e s t r i an s  m u s t  yi e l d  t h e  r i gh t  of way t o  ve -
h i c l e s  o n  t h e  ro ad way.  Pe d e s t r i an s  c ro s s i n g o u t s i d e  a c ro s s wal k are  t o  c ro s s  p e r p e n d i c u l ar  t o  t h e  ro ad way 
an d  as  c l o s e  t o  a 9 0 - d e gre e  an gl e  as  p o s s i b l e  ( N C UTLO ,  2 0 0 0 ) .

2 . 6. 2 . 3  C ros si n g  Ra i l roa d s

Rai l ro ad s  s h o u l d  o n l y b e  c ro s s e d  at  d e s i gn at e d  c ro s s i n gs  ap p ro ve d  b y t h e  r ai l ro ad  au t h o r i t y.  Un d e r  s t at e  
an d  l o c al  l aws  b as e d  o n  t h e  U VC ,  i t  i s  i l l e gal  fo r  an y p e d e s t r i an  t o  p as s  t h ro u gh ,  aro u n d ,  o ve r,  o r  u n d e r  an y 
c ro s s i n g gat e  o r  b ar r i e r  at  a r ai l ro ad  gr ad e  c ro s s i n g wh e n  t h e  gat e  o r  b ar r i e r  i s  c l o s e d  o r  i s  b e i n g o p e n e d  o r  
c l o s e d  ( N C UTLO ,  2 0 0 0 ) .

2 . 7 Pedestrian Crash Typ es and Co untermeasures

Pe d e s t r i an  s afe t y s h o u l d  b e  a p r i m ar y fo c u s  d u r i n g t h e  p l an n i n g an d  d e s i gn  p ro c e s s e s .  I n  2 0 1 7 ,  5 , 9 7 7  
p e d e s t r i an s  we re  ki l l e d  ( s e e  F i gu re  2 - 1 5 )  ( N HTS A,  [ u n d at e d ] ) ,  an d  ap p ro xi m at e l y 7 0 , 0 0 0  p e d e s t r i an s  we re  
i n j u re d  i n  t r af c  c r as h e s .  An  u n d e r s t an d i n g of c r as h  t yp e s  i n  t e r m s  of t h e  c o m m o n  e n vi ro n m e n t al  fac t o r s  
c o r re l at e d  t o  p e d e s t r i an  c r as h e s  an d  l o c at i o n s  of t h e  c r as h e s  wi t h i n  t h e  t r an s p o r t at i o n  n e t wo rk c an  h e l p  
t r an s p o r t at i o n  p rofe s s i o n al s  b e t t e r  p l an  an d  d e s i gn  fo r  p e d e s t r i an s .

2 . 7. 1  Enviro nmental Facto rs Related to  Pedestrian Crashes

Nu m e ro u s  e n vi ro n m e n t al  fac t o r s  c an  b e  c o r re l at e d  wi t h  t h e  i n c i d e n c e  of p e d e s t r i an  c r as h e s  o r  t h e  s e ve r i t y 
of p e d e s t r i an  c r as h e s .  Am o n g t h e s e  fac t o r s  are  are a t yp e ,  t r af c  s p e e d s ,  n u m b e r  of l an e s  o n  t h e  ro ad way,  
an d  l i gh t i n g c o n d i t i o n s  ( F i gu re  2 - 1 6 )  ( Nat i o n al  C e n t e r  fo r  S t at i s t i c s  an d  An al ys i s ,  [ u n d at e d ] ) .  T e  l ac k of 
p e d e s t r i an  c r as h  h i s t o r y d o e s  n o t  n e c e s s ar i l y i n d i c at e  an  efe c t i ve  an d  ac c e s s i b l e  c o n d i t i o n  e xi s t s  fo r  p e d e s -
t r i an  t r af c  of al l  age s  an d  ab i l i t i e s .

Pe d e s t r i an  c r as h e s  o c c u r  m o re  fre q u e n t l y i n  u r b an  are as  b e c au s e  of i n c re as e d  p e d e s t r i an  an d  m o t o r  ve -
h i c l e  t r af c .  C r as h e s  o n  u r b an  ro ad s  ac c o u n t  fo r  m o re  t h an  t wo - t h i rd s  of p e d e s t r i an  c r as h - re l at e d  fat al i t i e s .  
Al t h o u gh  t h e  o ve r al l  n u m b e r  of p e d e s t r i an  c r as h e s  i s  fe we r  i n  r u r al  are as  t h an  i n  u r b an  are as ,  p e d e s t r i an  
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