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I .  SUMMARY A N D  C O N C L U S I O N S  

With fou r t een  hundred pass ive ly  c o n t r o l l e d  highway-railroad 

grade c r o s s i n g s  i n  New J e r s e y  a n d  a r a t i o  o f  f a t a l i t i e s  t o  a c c i -  

den t s  ( f o r  t r a i n - v e h i c l e  c o l l i s i o n s )  o f  approximately 1 : 7 ,  more 

e f f e c t i v e  veh icu la r  con t ro l  devices  wi l l  be sought d u r i n g  t h i s  

p r o g r a m .  

This r e p o r t  summarizes t h e  work t o - d a t e  o n  t h e  development 

a n d  eva lua t ion  o f  measures t o  be used t o  t e s t  t h e  e f f e c t i v e n e s s  

of pass ive  veh icu la r  c o n t r o l s  which wi l l  be developed subsequent ly  

f o r  use a t  ra i l -highway grade c r o s s i n g s .  

Four  measures were t e s t e d  i n  t h r e e  p i l o t  s t u d i e s ,  conducted 

a t  two s i t e s .  

a )  The s tandard  d e v i a t i o n  o f  t h e  s p o t  speed o n  

t h e  c r o s s i n g  i t s e l f  was found t o  be very hiah 

in r e l a t i o n  t o  t h e  v a r i a t i o n  o f  speed on t h e  

approach. S p o t  speeds a t  t h e  c r o s s i n a  wi l l  

be one measure used i n  o u r  s t u d i e s ,  

b )  Head movements of  m o t o r i s t s ,  looking down t h e  

t r a c k s ,  was f o u n d  t o  be v i r t u a l l y  n o n - e x i s t e n t .  

This  measure wi l l  n o t  be used, 

c )  Brake a p p l i c a t i o n s  o n  t h e  approach t o  t he  r a i l  

c ros s ing  d i d  not  exceed 7 .6% o f  t h e  approach 

volume, even t h o u g h  over 60% o f  t b e  m o t o r i s t s  

c la im t o  slow down.  This measure wi l l  n o t  b e  

used. 



M t rist int rviews are believed to be the 

most effective method of determining the 

importance o f  control designs. Approxi- 

mately 20% of the motorist population can 

be reached by more effective designs, and 

only the motorist interview can determine 

if this occurs. This measure will be used 

in the study. 

11. INTRODUCTION 

Although less than 0.1 percent of motor vehicle accidents 

occur at highway-railroad grade crossings i n  the State o f  New 

Jersey, 1.8 percent of all motor vehicle fatalities occur at 

these crossings. These statistics indicate the seriousness of 

this type of collision and point to the need for more effective 

control designs on the approaches to railroad grade crossings, 

Since 60% of the highway-railroad crossings in New Jersey 

are not actively controlled, special attention should be given 

to insure maximum effectiveness of the passive designs at these 

crossings. 

This report covers one phase o f  a study on passively pro- 

tected highway-railroad grade crossings. The complete study will: 

a )  develop evaluation techniques to be used 

to study the effectiveness of passive 

warning devices, (contained i n  this interim 

report), 

b )  develop experimental passive warning devices, 

and 
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c )  make f i e l d  i n s t a l l a t i o n s  a n d  s t u d i e s  o f  

e f f e c t i v e n e s s  o f  t he  experimental  d e v i c e s .  

Before a t tempt ing  t o  develop a method of eva lua t ion  of 

pass ive  p r o t e c t i o n  dev ices ,  t h e  d e s i r e d  o b j e c t i v e s  o f  t h e  

des igns  t o  be eva lua ted  were d e f i n e d .  Three bas i c  o b j e c t i v e s  

chosen f o r  t h i s  p r o j e c t  a r e :  (1 )  make t h e  moto r i s t  aware t h a t  

he i s  approaching t h e  c r o s s i n g  ( t o  make him aware of t h e  pre-  

sence o f  a t r a i n  i s  beyond t h e  scope of t h i s  k i n d  o f  p r o t e c t i o n ) ,  

( 2 )  make t h e  moto r i s t  aware t h a t  h i s  judgment, a n d  h i s  judgment 

a lone ,  w i l l  determine whether o r  n o t  i t  i s  s a f e  t o  g o  over t h e  

c r o s s i n g ,  and ( 3 )  c r e a t e  a uniform moto r i s t  response b o t h  on t h e  

approach t o  a n d  a t  t he  c r o s s i n g .  I t  i s  l o g i c a l  t h a t  t h e  v e h i c l e -  

veh ic l e  a c c i d e n t  p o t e n t i a l  a t  a c r o s s i n g  where t h e r e  a r e  l a r q e  

v a r i a t i o n s  i n  d r i v e r  r e a c t i o n s  i s  g r e a t e r  t h a n  t h a t  a t  which only 

small v a r i a t i o n s  e x i s t .  

I t  was with these  o b j e c t i v e s  in m i n d  t h a t  measures o f  e f f e c -  

t i v e n e s s  f o r  eva lua t ing  pass ive  p r o t e c t i o n  devices  were cons ide red .  

111. P R O C E D U R E  TO E V A L U A T E  M E A S U R E S  O F  E F F E C T I V E N E S S  

Since t h e  purpose of a con t ro l  i n s t a l l a t i o n  a t  a hiahway- 

r a i l r o a d  grade c ros s ing  i s  t h e  r educ t ion  of t r a i n - v e h i c l e  a c c i -  

d e n t s ,  w i t h o u t  i nc reas ing  v e h i c l e - v e h i c l e  a c c i d e n t s ,  t h e  most 

e f f e c t i v e  measure f o r  t he  e v a l u a t i o n  of va r ious  c o n t r o l s  i s  t h e  

a n a l y s i s  o f  a c c i d e n t  in format ion .  A t a b u l a t i o n  o f  a c c i d e n t  i n -  

fo rmat ion ,  however, i n d i c a t e s  t h a t  a t  a n y  one c r o s s i n g  s i t e ,  
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t h e r e  may only  be one acc iden t  every few y e a r s .  W i t h  i n f o r m a t i o n  

a s  spa r se  as  t h i s ,  s t a t i s t i c a l  eva lua t ion  o f  d i f f e r e n t  c o n t r o l s  

c o u l d  t ake  decades.  Hence, methods o t h e r  t h a n  acc iden t  a n a l y s i s  

have been cons idered  i n  t h i s  s tudy .  

Af t e r  observing m o t o r i s t s  a t  s eve ra l  pas s ive ly  p ro tec t ed  

c r o s s i n g s ,  f i v e  measures of e f f e c t i v e n e s s  o f  pass ive  con t ro l  

devices  were s e l e c t e d  f o r  c o n s i d e r a t i o n .  These included:  veh i -  

c l e  speed p r o f i l e s ,  s tandard  dev ia t ion  o f  spot  speed,  mo to r i s t  

head movements, brake l i g h t  a p p l i c a t i o n s  a n d  mo to r i s t  i n t e r v i e w s ,  

O f  t h e s e ,  the  v e h i c l e  speed p r o f i l e  was e l imina ted  because 

i t  was considered imprac t ica l  t o  o b t a i n ,  A s e r i e s  o f  t a p e  

swi t ches ,  pneumatic t u b e s ,  or o t h e r  v e h i c l e  d e t e c t i o n  devices  

placed near o r  a c r o s s  t h e  road a n d  t h e  r e l a t e d  monitoring equip-  

ment w o u l d  be t o o  conspicuous t o  t h e  m o t o r i s t ,  q u i t e  poss ib ly  

in f luenc ing  h i s  speed. 

The remaining methods of  e v a l u a t i o n  were f i e l d  t e s t e d  t o  

d e f i n e  a n d  overcome poss ib l e  d i f f i c u l t i e s ,  

STANDARD D E V I A T I O N  O F  S P O T  SPEEDS 

The s tandard  dev ia t ion  o f  s p o t  speeds a t  var ious  d i s t a n c e s  

from t h e  c r o s s i n g  was cons idered  t o  be a measure o f  t h e  uni formi ty  

of d r i v e r  response.  A l a r g e  va r i ance  i n  speeds would i n d i c a t e  a 

l ack  o f  un i formi ty  i n  d r i v e r  response t o  t he  c ros s ing  a n d  i t s  

a s s o c i a t e d  p r o t e c t i v e  des igns .  A small va r i ance  would i n d i c a t e  

more u n i f o r m  d r i v e r  response.  

A t  two p i l o t  s i t e s ,  spot  speed s t u d i e s  were taken a t  50 f o o t  

i n t e r v a l s  from t h e  c ros s ing  u p  t o  300 f e e t  upstream. Speeds were 

measured using a n  Automatic Signal Model S - 5  r a d a r  u n i t  mounted in  

a v e h i c l e  parked near t h e  c r o s s i n g .  



I t  was necessary t o  e i t h e r  m o u n t  t h e  r a d a r  i n s i d e  t h e  c a r  

or conceal t h e  c a r ,  because t h e  r a d a r ,  combined w i t h  a p o l i c e -  

man pu l l i ng  v e h i c l e s  o f f  t h e  road f a r  a n  i n t e rv i ew f u r t h e r  down 

the  road ,  resembled a speed t r a p .  Obviously t h i s  would in f luence  

veh ic l e  speeds.  Suspic ions  of t h i s  were confirmed when v e h i c l e s  

t r a v e l l i n g  in  t h e  oppos i t e  d i r e c t i o n  were spo t t ed  f l a s h i n g  t h e i r  

head l igh t s  a t  v e h i c l e s  approaching t h e  c r o s s i n g .  

H E A D  MOVEMENTS 

A n  i n c r e a s e  i n  t h e  number of m o t o r i s t s  lookina f o r  t r a i n s  

would i n d i c a t e  an increased  moto r i s t  awareness of t h e  c r o s s i n g ' s  
* 

e x i s t e n c e .  I t  could be implied t h a t  t h e  m o t o r i s t  who looked f o r  

a t r a i n  h a d  assumed t h e  r e s p o n s i b i l i t y  of i n s u r i n g  h i s  o w n  s a f e t y .  

A t  t h e  p i l o t  s i t e s ,  head movements were recorded by a n  o b -  

se rve r  inconspicuously pos i t i oned  a t  t h e  c r o s s i n g  lookina upstream. 

The observer  noted t h e  number o f  d r i v e r s  looking r i g h t  o n l y ,  l e f t  

only and i n  both d i r e c t i o n s .  

Head movements c o u l d  be used on a c o m p a r a t i v e , b a s i s  a t  t h e  

same s i t e  eva lua t ing  a n  e x i s t i n g  c o n t r o l  design t o  a n  experimen- 

t a l  one.  

B R A K E  L I G H T  A P P L I C A T I O N S  

Motor i s t s  applying t h e i r  brakes o n  t h e  approach t o  a c r o s s i n g  

would i n d i c a t e  t h e i r  awareness o f  i t .  Besides f requency of brake 

a p p l i c a t i o n ,  t h e  d i s p e r s i o n  ( i n  l o c a t i o n  from t h e  c r o s s i n a )  of t h e  

a p p l i c a t i o n  of brakes w o u l d  i n d i c a t e  t h e  uni formi ty  of m o t o r i s t  
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response ,  among t h e s e  moto r i s t s  w h o  were aware o f  t he  c r o s s i n g .  

This procedure was a l s o  considered a s  a useful  technique f o r  

use a t  n i g h t .  

A t  a p i l o t  s i t e ,  brake l i g h t  a p p l i c a t i o n s  were recorded 

by a n  observer  s t a t i o n e d  approximately 300 f e e t  upstream of t h e  

c r o s s i n g .  The po in t  a t  which brakes were f i r s t  appl ied  o n  t he  

approach t o  t h e  c r o s s i n g  was noted ( i n  50 f o o t  i n t e r v a l s ) ,  

Vehicles  r equ i r ed  by law t o  s top  a t  grade c r o s s i n g s  were n o t  

included i n  t h e  s tudy .  

This measure was i n i t i a l l y  t e s t e d  a t  a smooth c ros s inq  t o  

reduce t h e  i n f l u e n c e  o f  t he  c r o s s i n g ' s  roughness o n  d r i v e r  r e a c -  

t i o n s .  I t  must be noted ,  however, t h a t  a n  un fami l i a r  m o t o r i s t  

w h o  appl ied  h i s  brakes may have done s o  because he did n o t  k n o w  

whether o r  n o t  t h e  c ros s ing  was r o u g h .  

MOTORIST INTERVIEWS 

The use o f  m o t o r i s t  i n t e rv i ews  was eva lua ted  t o  determine 

t h e  m o t o r i s t s '  awareness of t he  c r o s s i n g ,  t h e  source of t h e i r  

awareness a n d  t h e i r  subsequent a c t i o n .  

The in t e rv i ews  were taken a t  a p o i n t  downstream from t h e  

c ros s ing  o u t  o f  t h e  approaching m o t o r i s t ' s  view, A l i m i t  of 

one minute ' s  t r a v e l  t ime ,  a t  t h e  speed l i m i t  of t h e  r o a d ,  was 

chosen a s  t h e  maximum d i s t a n c e  f o r  t h e  in t e rv i ew s i t e  from t h e  

c r o s s i n 9 .  A policeman was used t o  pul l  v e h i c l e s  t o  t he  s i d e  of  

t h e  r o a d  f o r  t h e  in t e rv i ew.  
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In an effort to determine the most efficient method o f  

conducting this survey technique, a questionnaire (Figure 1 )  

was presented to motorists in two ways during a pilot study, 

First, the motorist was handed the questionnaire and 

pencil and instructed to complete it himself. The interviewer 

only answered questions on the meaning of questions, if he was 

asked. In the second method, the interviewer read each question 

to the motorist without giving the motorist any suggestions, 

marking the choice closest to the driver's response or writina 

in a response in the "other" category. 

The rationale behind the format of the questionnaire was 

threefold: 

1 )  a comparison o f  the magnitude o f  motorist 

awareness of the crossing, using different 

control designs, is necessary, 

2) the reason for a motorists' awareness o f  

the crossing is essential t o  determine the 

importance of the control design, and 

3 )  the views o f  the driving public were sought 

for control designs that may be used i n  

further studies. 

Because familiarity with the crossing and recent exposure to 

a crossing incident would affect a motorist's reaction, the 

questionnaire covered the familiarity of the motorist with the 

study site and his knowledge of recent events affecting highway- 

railroad grade crossinas, in general. 
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NEM J E R S E Y  DEPARTMENT O F  T R A N S P O R T A T I O N  
R E S E A R C H  P R O G R A M  O N  H I G H b ! A Y - R A I L R O A D  G R A D E  CROSSIKGS 

-- 1 .  Did y o u  j u s t  g o  over  a r a i l r o a d  c r o s s i n g ?  

I F  YES 
a .  Can you  t e l l  us w h a t  made y o u  aware o f  i t ?  

Signs be fo re  corning t o  c r o s s i n g  
Signs a t  c r o s s i n g  
Fami l i a r  with l o c a t i o n  
Saw t r a c k s  
R o u g h  c r o s s i n g  
Other ( S p e c i f y )  -- 

I 

b .  What d o  y o u  t h i n k  w o u l d  make you more aware t h a t  you were approach-  
ing t h i s  c r o s s i n g ?  

Large s i g n s  a t  c r o s s i n q  
Large s i g n s  before  coming t o  c r o s s i n g  
Several  s i g n s  before  coming t o  c r o s s i n g  L 

New shape or c o l o r  t o  s i g n s  
Rumble s t r i p s  
Other ( S p e c i f y )  

C .  Did you slow d o w n  when you a p p r o  
Why did you s low d'own? 

Rough c r o s s i n g  
Danger o f  t r a i n  
Usually slow d o  
Other ( S p e c i f y )  

ached t h i s  c r o s s i n g ?  

S 
w n  a t  r a i l r o a d  c r o s s i n g  

d .  I s  t h e r e  a b e l l ,  s i g n a l ,  o r  o t h e r  warning dev ice  a t  t h i s  c r o s s i n g  

IF NO 
e .  What d o  you  t h i n k  would make you aware t h a t  y o u  were approachina 

--- which t e l l s  you t h a t  a t r a i n  i s  comina? 

a r a i l r o a d  c r o s s i n g ?  
Large s i g n s  a t  c r o s s i n a  
Large s i g n s  before  corning t o  c r o s s i n g  
Several  s i g n s  before  coming t o  c r o s s i n g  
New shape or c o l o r  t o  s i g n s  
Rumble s t r i p s  
Other ( S p e c i f y )  - 

f .  Do y o u  t h ink  a l l  r a i l r o a d  c r o s s i n g s  have a s i g n a l ,  b e l l ,  or o t h e r  
warning device  which t e l l s  you t h a t  a t r a i n  i s  cornina? 

2 .  How o f t e n  d o  you d r i v e  a l o n g  t h i s  s e c t i o n  of r o a d ?  
Never 
Less t h a n  once a month 
Several  t imes  a m o n t h  

3 .  Have you  heard anyth ing  a b o u t  r a i l r o a d  c r o s s i n g s  in  t h e  p a s t  few months? 
No 
Y e s  ( S p e c i f y )  .- 
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T o  determine t o  w h a t  e x t e n t  mo to r i s t s  may be a i v i n a  f a l s e  

informat ion ,  a n  abbrevia ted  moto r i s t  in te rv iew was conducted o n  

a road t h a t  h a d  no upstream grade c r o s s i n g .  

I V .  S I T E  S E L E C T I O N  

A l t h o u g h  t h e  s e l e c t i o n  o f  a s i t e  i s  n o t  a primary t a s k  o f  

t h i s  r e sea rch  p r o g r a m ,  soon a f t e r  t he  s t a r t  of t he  r e sea rch  

i t  became apparent  t h a t  very few s i t e s  would lend themselves 

t o  t h e  s tudy  techniques .  Considering t h e  eva lua t ion  techniques  

t h a t  were t o  be e v a l u a t e d ,  a s i t e  had t o  have t h e  fo l lowing  

c h a r a c t e r i s t i c s :  

a )  a n  hourly volume ( b y  d i r e c t i o n )  in  excess  

of 1 0 0  v e h i c l e s ,  t o  ob ta in  a s u f f i c i e n t  

sample s i z e ,  

b )  ample "cover"  a t  t h e  c ros s ing  a n d  upstream 

o f  t h e  c r o s s i n g  f o r  t h e  inconspicuous pos i -  

t i o n i n g  of  a v e h i c l e  a n d  obse rve r ,  

c )  a downstream l o c a t i o n  where v e h i c l e s  could 

be s a f e l y  interviewed o n  t he  s i d e  o f  t h e  

r o a d ,  a n d  

d )  a r e l a t i v e l y  smooth t r a c k  c ros s ing  t o  reduce 

t h e  i n f l u e n c e  t h a t  roughness would have on 

t h e  m o t o r i s t s '  a c t i o n s  a n d  in te rv iew re sponses ,  
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P i l o t  s t u d i e s  were conducted a t  t w o  s e p a r a t e  s i t e s :  

Route 27  i n  Kingston a n d  Route 70 i n  Medford. B o t h  c r o s s i n g s  

have s i n g l e  t r a c k s  with unscheduled r a i l  t r a f f i c  volume a v e r -  

aging t h r e e  t r a i n s  per week. The pass ive  cont ro l  s ign ing  a t  

both c r o s s i n g s  i s  in g o o d  c o n d i t i o n ,  

Two p i l o t  s t u d i e s  were conducted a t  t h e  Route 2 7  s i t e :  

one daytime and one n igh t t ime .  Because of s a f e t y  cons ide ra -  

t i o n s ,  m o t o r i s t  in te rv iews  were not  conducted d u r i n g  t h e  n i a h t  

s tudy .  Only a daytime s tudy was conducted a t  t h e  Route 70 s i t e .  

V .  RESULTS A N D  DISCUSSION OF P I L O T  STUDIES 

S t a n d a r d  Deviat ion of Spot Speeds 

From t h e  t h r e e  s t u d i e s  conducted,  i t  was f o u n d  t h a t  a low 

poin t  in t h e  mean spot  speed p r o f i l e  occurred a t  50 t o  1 0 0  f e e t  

upstream of the  c r o s s i n g  (F igure  2 ) .  No i n fe rence  i s  made f rom 

t h i s  f i n d i n g  s i n c e  the  mean speed a t  t h i s  po in t  i s  only two t o  

four  miles  per h o u r  below o t h e r  p o i n t s  o n  the  approach,  

The s tandard  d e v i a t i o n  of speeds ,  however, shows a very 

high value a t  t he  c ros s ing  i t s e l f .  The assumption t h a t  d e v i a -  

t i o n s  in speed have an in f luence  o n  a c c i d e n t  p o t e n t i a l  was 

enforced during a l l  t h r e e  s t u d i e s ,  e s p e c i a l l y  when v e h i c l e s  were 

requi red  t o  s t o p  by law. Because o f  t h e  r e s u l t i n g  tu rbu lence  

in the  t r a f f i c  flow caused by t h e  mixture  of t he  d e c e l e r a t i n g  

m o t o r i s t s  a n d  those of c o n s t a n t  speed ,  t he  s tandard  d e v i a t i o n  

i s  considered t o  be a worthwhile measure o f  t h e  e f f e c t i v e n e s s  

o f  i nc reas ing  t h e  m o t o r i s t s '  awareness o f  t he  c r o s s i n g .  
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The task of determining the point on the approach for data 

collection o f  this measure has been reduced t o  the crossing 

itself, on the basis o f  the results o f  the pilot studies. 

Head Movements 

It was noted that less than five percent of all motorists 

looked i n  either direction on the approach to the railroad 

crossing at the first pilot study site. Subsequently, observa- 

tions were made at several crossings with poor sight distance. 

Except for an occasional motorist who would glance down the 

tracks (while on the crossing), no one  slowed and looked for 

trains. Obviously, it is too late t o  look for trains while on 

the crossing. 

The implication that motorists who are more aware o f  t h e  

crossing would be cautious to the point of looking for trains 

could not be verified. Hence, this technique is not beinq 

considered for use as a measure of effectiveness in this study, 

Brake Light Applications 

Figures 3a and 3b show the frequency of brake applications 

by distance from the crossing for one of the pilot sites. It 

was found that as few as 7.6% and 3 . 7 %  o f  all approaching motor- 

ists applied their brakes in the daylight and night studies re- 

spect ivel y . 
The summary o f  the motorist interviews (Table 1 & 2 )  indi- 

cates that over 60% of all drivers slow down on their approach 

to a crossing, but only a small percentage felt it necessary to 
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T A B L E  1 

S U M M A R Y  OF MOTORIST INTERVIEWS AT R O U T E  27  ( B Y  P E R C E N T )  

Percentage Aware of Crossing 

Suggestions f o r  Improvement 
Larger Signs 
More or D i f f e r e n t  Signs 
Rumble S t r i p s  
Act ive Control 

Slowed Down? 

Reasons f o r  S l o w i n g  
R o u g h  Crossing 

Crossing i s  Act ive? 

Suggest ions f o r  Improvement 
Larger Signs 
More or D i f f e r e n t  Signs 
Rumble S t r i p s  
Active Control 

All Motor i s t s  

Frequency of Travel on This  Road 

Less T h a n  Once a M o n t h  
Several  Times a M o n t h  

Yes 3 6  1 1  
N 0 64 89 

Total  Number o f  Motor i s t s  Interviewed 58 47 
r 
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T A B L E  2 

S U M M A R Y  OF MOTORIST INTERVIEMS AT R O U T E  70 ( B Y  P E R C E N T )  

Percentage Aware of Crossing 

Reasons f o r  Awareness 
Signs 
F a m i l i a r i t y  
Tracks 
Other 

Suggest ions f o r  Improvement 
Larger Signs 
More or D i f f e r e n t  Signs 
Rumble S t r i p s  
Act ive Control 
Other 

Slowed Down? Yes 
N O  

Reasons f o r  Slowing 
Rough C r o s s i n g  
Danger 
Habit 
Other 

Crossing i s  Act ive? Yes 
N O  
D o n ' t  Know 

~~~~ ~ 

Percentage Unaware o f  Crossing 

Suggest ions f o r  Improvement 
Larger Signs 
More or D i f f e r e n t  Signs 
Rumbl e S t r i p s  
Active Control 
Other 

All Crossings a r e  Act ive?  Yes 
No 

_I 

A 1  1 Motor i s t s  

Frequency o f  Travel on  This Road 
Never 
Less T h a n  Once a M o n t h  
Several Times a M o n t h  

Heard A b o u t  Rai l road Crossings Recently 
Yes 
N O  

Total  Number of Motor i s t s  Interviewed 

85 

32 
4 2  
2 3  

3 

4 5  
32 

8 
5 

2 0  

7 7  
2 3  

38 
7 

4 3  
1 2  

18 
73  

9 

1 5  

6 6  
8 
4 
7 

1 5  

4 3  
5 7  

1 3  
1 1  
7 6  

8 
92  



slow r a p i d l y  enough t o  apply t h e i r  b rakes ,  A l t h o u g h  t h e  brakes 

may have been appl ied  by a mo to r i s t  i n  an e f f o r t  t o  be s u r e  o f  

s topping i f  a t r a i n  appeared a t  t h e  c r o s s i n g ,  chances a r e  t h e  

roughness o f  t h e  c ros s ing  was a s  much a f a c t o r .  

The d iscrepancy  between t h e  percentage o f  v e h i c l e s  slowing 

a n d  t hose  apply ing  brakes a n d  t h e  infrequency o f  t h e  brake 

a p p l i c a t i o n s  make t h i s  measure a t e n t a t i v e  one f o r  use i n  t h i s  

s tudy .  I f  i n i t i a l  s t u d i e s  i n d i c a t e  a n  i nc rease  i n  a p p l i c a t i o n ,  

t h i s  measure wi l l  be recons idered  f o r  use .  

Motoris t  In te rv iews  

Of t h e  two forms used f o r  t h e  in t e rv i ews  ( t h e  moto r i s t  f i l l s '  

o u t  t h e  q u e s t i o n n a i r e  himself v s .  an in t e rv i ewer  f i l l s  o u t  t h e  

q u e s t i o n n a i r e ) ,  t he  l a t t e r  method was found t o  y i e l d  f a s t e r  r e -  

s u l t s  by  about one-half  minute per  i n t e rv i ew.  P r i o r  t o  t h e  

in t e rv i ewer  g iv ing  "cho ices"  t o  t h e  m o t o r i s t s ,  responses  m a k i n g  

r e f e r e n c e  t o  a c t i v e  c o n t r o l s  were a b u n d a n t .  Subsequent t o  t h e  

choice  being given t o  t h e  m o t o r i s t  r e f e rence  t o  a c t i v e  c o n t r o l s  

was d r a s t i c a l l y  reduced (Tables  1 & 2 ) .  This i s  important  be- 

cause t h e  na tu re  of  the  s tudy i s  geared t o w a r d  pas s ive  c o n t r o l s .  

Although from 85% t o  90% of t h e  m o t o r i s t s  interviewed dur ina  

the  t h r e e  s t u d i e s  ind ica t ed  an awareness of  t h e  e x i s t e n c e  of t h e  

r a i l r o a d  grade c r o s s i n g ,  approximately 20% o f  a l l  t h e  m o t o r i s t s  

were e i t h e r  unaware of t h e  c r o s s i n g  or were n o t  aware u n t i l  they 

a c t u a l l y  c rossed  t h e  t r a c k s .  Assumina t h a t  " f a m i l i a r i t y "  wi l l  
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cont inue  t o  be the  primary reason f o r  moto r i s t  awareness a t  

r a i l r o a d  c r o s s i n g s ,  t h e r e  i s  a s u b s t a n t i a l  mo to r i s t  populat ion 

whose a t t e n t i o n  c a n  be sought t h r o u g h  the  use o f  new e x p e r i -  

mental d e s i g n s .  

The r e s u l t s  o f  t he  p i l o t  s tudy a t  t h e  l o c a t i o n  where t h e r e  

was no upstream r a i l r o a d  c r o s s i n g  (Table  3 )  i n d i c a t e s  t h a t  a b o u t  

t en  percent  of t h e  m o t o r i s t s  may be f a l s i f y i n g  t h e i r  r e p l y  t o  

t h e  ques t ion  o n  awareness.  This i s  assumed t o  b e  a percentage 

t h a t  i s  c o n s t a n t  a t  a l l  l o c a t i o n s  a n d  w i l l  a f f e c t  t h e  s t a t i s t i c s  

u n  i form1 y . 
The m o t o r i s t  i n t e rv i ew technique  i s  probably t h e  most con- 

c l u s i v e  means o f  comparing s i g n  d e s i g n s ,  a n d  when combined w i t h  

the  s t anda rd  d e v i a t i o n  of mean speeds a t  t h e  c r o s s i n u ,  should 

y i e l d  a good comparison o f  c o n t r o l  des igns .  

A secondary reason f o r  t he  moto r i s t  in te rv iew was t o  f i n d  

t h e i r  views on more e f f e c t i v e  means o f  g e t t i n q  t h e  m o t o r i s t s '  

a t t e n t i o n  on t he  approach t o  a c r o s s i n g .  As a r e s u l t ,  over 

ha l f  of t h e  responses  i n d i c a t e  t h a t  s ign ing  may be t h e  bes t  

pass ive  con t ro l  f o r  t h i s  purpose.  



TABLE 3 

SUMMARY OF MOTORIST INTERVIEWS 
A T  SITE WITH NO RAILROAD G RADE CROSSIFIG 

Answers to Question: 
"Did You Just Go Over 
A Railroad Crossing?" Responses 

No. o f  

Yes 14 
2 Think So 

3 Don't Remember 

Don't Know 1 1  
3 Don't Think So 

NO 117 

Total 7 50 

Percent 

10 ' 

1 

2 

- 7  

2 

78 

100 

N O T E :  26% of motorists drove section of road 
less than o n c e  a month, 


