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SYNOPSIS 
Any intersection should be so designed that the operator of an approaching 

vehicle has an unobstructed view of both the whole intersection and a length of 
the intersecting highway sufficient to permit proper control of his vehicle This 
requires determination of sight distances that reflect the change in traffic be
havior as vehicles approach an intersection, particularly to establish the high
way lengths of the corner area that must remain unobstructed 

This report briefly discusses the factors in determining sight distances at and 
near intersections It is a supplement to the committee report of last year 
which treated sight distances along the highway between intersections Chief 
among the several factors for which research is needed to determine values for 
geometrical design of intersections are perception time in discerning vehicles 
on roads intersecting at various angles, perception time at a stop or slow sign 
to determine a clear preference road and the time or distance required for all 
types of vehicles to start and accelerate to various speeds or to decelerate to safe 
speed from the highway speed All other factors that may affect or control 
sight distances also should be investigated and evaluated 

The report of this committee last year' 
was concerned prunarily with sight dis
tance along the highway This paper 
confines itself to sight distances at inter
sections to complete the general report 
on the research needed for the determina
tion of values to be used m this very im
portant feature of highway design, a 
feature directly affectmg the safety and 
utility of highways 

Sight distances at intersections are 
the distances measured along the high
ways from the point of mtersection be
tween the extremities of which vehicles 
are just visible to one another and there 
are no obstructions inside the triangle 
formed by the highways and the Ime of 
sight There generally are innumerable 
combinations of sight distances along the 
intersectmg roads but the problem is 

' "Needed Research for the Determination 
of Sight Distance," Proceedings Highway Re
search Board, Vol 17, page 111. 

Simplified by determming the mmimum 
distances required for various assump
tions for driver behavior, applymg these 
distances to the roads considered and 
clearmg the enclosed triangle of those 
obstructions which impair the sight 
across it If an mtersection is designed 
in this manner all assumptions for driver 
behavior resultmg m shorter sight dis
tances naturally are provided for 

Most simple right-angle mtersections 
as regard sight distance fall within de
signs which are based on the following 
cases, three in number, each represent-
mg a set of assumptions for driver 
behavior 

Case I—No traffic control, drivers 
see each other only soon enough to begin 
changmg speed just before reaching the 
intersection 

Case II—No traffic control, drivers 
see each other only soon enough to enable 
either or both to stop before reachmg the 
mtersection 
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Case III—Traffic on non-preference 
road controlled by STOP signs 

Case I I S more or less academic and 
develops absolute mmimums It is 
highly hazardous and should be tolerated 
only at intersections where both highways 
carry very light traffic so that the prob
ability of vehicles meeting at the mter-
section I S very slight I t implies that 
drivers see each other only soon enough 
to permit either or both to perceive the 
situation, remove his foot from the ac
celerator and apply his brakes Col
lision I S avoided only if the drivers decide 
on different actions such as one pro-
ceedmg through the mtersection and the 
other applymg his brakes The dis
tances, obviously, should be considered 
absolute mmimums and every effort 
made to secure longer distances no 
matter how unimportant the roads 
Where longer sight distances cannot be 
secured and traffic is greater than a bare 
minimum one road should be subordi
nated to the other and STOP signs pro
vided as m Case I I I 

The minimum sight distance along 
each road for Case I is that traveled at 
the design speed of the highway during 
perception and brake reaction time 
Perception time in this case is the mini
mum time, which is greater than the time 
required by almost all drivers from the 
instant a vehicle on the mtersectmg road 
can be seen to the instant a decision is 
reached regardmg the action to be taken 
Research is needed to determme values 
for this form of perception time which 
may be different from the values for 
perception time involved m sight distance 
along the highway Research also is 
needed to determme factors which affect 
perception time 

Brake reaction time, the time required 
from the mstant the decision is made to 
the instant brakmg begins has been 
investigated extensively It was dis
cussed in last year's report Variations 
do not affect sight distance appreciably 

and additional research does not appear 
to be necessary 

Case I I I S the most common form of 
mtersection at grade I t generally is 
used where the traffic on either road does 
not justify any form of traffic control 
other than warmng signs The mter
sectmg road opens up to view at a dis
tance from the intersection sufficiently 
long enough to enable the driver to stop 
his vehicle if the mtersectmg road is 
occupied Of course there is still some 
chance of confusion between drivers and 
of collision if neither driver slows down 
or stops or if both slow down in equal 
degree but the chance of collision is 
slight because of the time available to 
both drivers for maneuvermg 

The research needed to determme safe 
stoppmg distances at intersections is the 
same as that needed to make the same 
determmation on the highway and re
ported last year. I t may be of interest 
to report that a committee of State 
highway officials has agreed to use safe 
stoppmg distances of 200, 275, 350, 475 
and 600 feet for design speeds of 30, 
40, 50, 60 and 70 miles per hour respec
tively These (distances are based on 
friction factors varymg from 0 5 for 
30 miles per hour to 0 4 for 70 miles per 
hour and on values for the sum of per
ception and brake reaction time varying 
from 3 seconds for 30 miles per hour to 
2 seconds for 70 miles per hour The 
assumptions for perception time are not 
based on any extensive tests or factual 
data The need for research to deter
mme perception time along the highway 
as described in last year's paper still 
exists The perception time at inter
sections, however, may be appreciably 
different due to the fact that the driver 
must look both to the right and to the 
left in addition to straight ahead and the 
decision to be made is slightly more in
tricate than along a highway where it is 
natural to decide to apply brakes when it 
IS determmed that an object is in your 



78 DESIGN 

path The driver approachmg the in
tersection must decide whether to slow 
down and at what rate or whether to 
stop He must base his decision on the 
presence and behavior of traffic on the 
intersecting road withm his vision and 
sometimes on the behavior of traffic 
on the road he is travelmg Research to 
determine perception time of this char
acter appears desirable 

Case I I I also is a very common form of 
intersection at grade All traffic on the 
non-preference road is stopped at the 
intersection and proceeds to cross when 
the intersectmg road withm his vision is 
free of traffic or when traffic on the m-
tersectmg road proceeds at a pace which 
he thinks enables him to cross m safety 
durmg the mevitable break in traffic 
The driver of a stopped vehicle should 
see enough of the intersectmg highway 
to be able to cross without bemg endan
gered by a vehicle that appears after he 
has started The visible length of in
tersecting road m each direction, there
fore, should exceed the product of the 
assumed design speed of the mtersecting 
road and the time it takes the stopped 
vehicle to cross 

To determine the time which should 
be assumed for a vehicle to cross a road 
research is needed on perception time of 
the driver stopped at an intersection or 
the time it takes the driver to look up 
and down the intersectmg road and 
arrive at a decision regardmg his course 
of action, the time it takes to start the 
vehicle, and the rate of vehicle accelera
tion from a stopped position Some of 
these time factors probably overlap m 
the course of normal operation by most 
drivers Shifting into first gear while 
lookmg up and down the intersectmg 
road IS natural and proceedmg at slow 
speed instead of stopping completely is 
not uncommon to say the least In a 
determmation of minimum values to 
be used m design, however, the safest 
actions requirmg the longest mimmum 

sight distances should be assumed, pro
vided they are used to some extent, and 
other actions which reduce these dis
tances, no matter how natural and com
mon, should be considered leeway for 
safety Some research on the accelera
tion of vehicles from a stopped position 
has been made and values are presented 
in succeeding papers These observa
tions, unfortunately, are confined to 
passenger vehicles 

Cases of possible driver behavior at 
intersections other than those presented 
may be considered Intersections m 
which traffic on one road is subordinated 
to that on the other but is not required 
to stop and intersections controlled by 
traffic lights are cases m pomt The 
researches needed to determine sight 
distances for these cases are in general the 
same as those needed for the cases pre
sented and, therefore, are not discussed 
separately 

All researches suggested thus far should 
be made for trucks and busses as well as 
for passenger vehicles, particularly since 
truck and bus requirements result in 
more critical values I t generally is 
admitted, for example, that acceleration 
rates for medium and heavy trucks and 
busses are considerably less than the 
rates for passenger vehicles so that the 
time required to cross an intersection 
from a stopped position is much greater 
Likewise the brakmg deceleration rates 
for most trucks and some busses are less 
than for passenger vehicles but this may 
be counterbalanced by the fact that few 
heavy trucks travel at speeds assumed 
for passenger vehicles The effects of 
grade, road surface and atmospheric 
conditions should be determmed, as well 
as the effects of night both on highways 
illummated with fixed source lightmg 
and those which are not 

Sight distances at oblique-angle in
tersections are measured along the roads 
as at right-angle intersections but certain 
factors may be affected by sharp angles 
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Vehicles stopped at the mtersection must 
cross greater distances and the time re
quired to cross oblique-angle mtersec-
tions, therefore, is greater than that 
required to cross a similar right-angle 
intersection Perception time may be 
affected when the intersection angle 
becomes appreciably different than a 
right angle due to the angular limit of 
vision of most drivers It appears to be 
desirable to study the effects of oblique 
angles on the various researches required 

Signs are mtimately associated with 
intersections in general While the abil
ity to see and read signs is important m 
the proper operation of intersections they 

do not directly affect the deternunation of 
sight distances at mtersections as de
fined. The subject of signs, their visi-
bihty and location particularly, is worthy 
of a separate paper A committee of the 
American Association of State Highway 
Officials and the National Conference on 
Street and Highway Safety is now en
gaged m revismg the manual on Uniform 
Traffic Control Devices and it may be 
desirable to delay discussion of the re
search needed to determme the various 
factors in connection with signs until 
this work is completed It may be 
advisable to arrange for a separate com
mittee for this important subject 

DISCUSSION ON S I G H T D I S T A N C E A T I N T E R S E C T I O N S 

D R B D G R E E N S H I E L D S , The College 
of the Ctly of New York • Of special signifi
cance in Mr Barnett's paper is the state
ment that m 

"a determination of minimum values to be used 
in designs,—the safest actions requiring the 
longest minimum sight distances should be 
assumed" 

If only the average driver is provided for, 
then the 50 per cent who are worse than 
average are hkely to get mto difficulty. 

Perhaps it will not be out of place to 
review a few concepts to be considered in 
the research for sight distances "The 
visual field of the driver," accordmg to 
James J Gibson, Smith College, and 
Laurence E Crooks, Society of Automo
tive Engmeers (The Amencan Journal of 
Psychology, July 1938, pp 453-471) "is 
a rather special sort of field m several 
respects It is selective m that the ele
ments of the field which are pertment to 
locomotion stand out, are attended to, 
while non-pertment elements, such as 
'Scenery,' normally recede mto the back
ground The most important part of 
the terram mcluded in this pertment field 
is the road Withm the boundaries of 
this road hes, accordmg to our hypothesis. 

an mdefinitely bounded field which we 
will name the field of safe travel I t con
sists, at any given moment, of the field 
of possible paths which the car may take 
ununpeded " 

I t seems to me that it would be more 
correct to say perceptual field of safe 
travel rather than just field of safe 
travel. 

The driver's factor of safety at any 
instant is the ratio of what he conceives 
to be his safe field of travel to the mmi-
mum stoppmg distance If the driver is 
overdriving his head lights he may be 
said to have a negative factor of safety 
in so far as sight distance is concerned. 

I t is this perception of the field of safe 
dnvmg that brmgs a large number of 
mcommensurable factors mto the prob
lem Not only the abihty of the driver 
to see, but his mate cautiousness, his 
experience, and his attitude at the mo
ment are all elements to be considered. 
These elements cannot be measured 
directly but, their effect, the behavior 
of the driver can be recorded and ana
lyzed. 

A varied pattern of behavior at an 
mtersection would show uncertamty on 
the part of the drivers and mdicate a 
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dangerous condition The importance of 
uniform behavior is recognized by penal
ties imposed for the violations of traffic 
hghts At a dangerous mtersection one 
could expect to find some dnvers ap-
proachmg at high speeds indicating that 
they were unaware of any danger 
Others might be approaching at a safe 
speed mdicatmg that they were either 
naturally cautious and lookmg for hidden 
danger, or else were famihar with con
ditions from havmg traveled the road 
previously 

Mr Barnett defines sight distances as 

"the distances measured along the highways 
from the point of intersection between the 
extremities of which vehicles are just visible 
to one another and there are no obstructions 
inside the triangle formed by the highways 
and the line of sight" 

This definition correctly bounds the 
visual field but it does not take account 
of the fact that the dnver confines his 

attention to pertment elements and 
excludes non-pertment elements Study 
I S needed to determme more accurately 
what elements are pertinent and what are 
not Highway signs are obviously among 
the pertment elements, but signs that are 
habitually displayed where they are not 
needed or convey information what is too 
mcomplete such as "curve" tend to 
become excluded from the driver's at
tention 

As speed increases the driver's atten
tion I S concentrated farther and farther 
ahead and, as a consequence, his abihty 
to judge the speed of movmg objects 
becomes less In other words the per
ceived field of safe dnvmg becomes less 
definitely bounded as it is extended, and 
it may be much narrower than the visual 
field. There is also the possibihty that 
the visual field may be so obscured by 
what is m the background that a car 
approachmg at high speed on a side road 
may be almost mvisible 




