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HYNOPRIS

By photographic methods ohservers in & moving oar were able to o

Lire

the times required by curs overtaking them fo pass under various conditions,
It was found that drivers varied widely io the speeds, distances, and times

which Lthey needed to overtake and pass another vehicle,
At 30 miles per hour 630 [t were required and at 50 miles
ner hour 1,050 1t, weare ru:{uir-;'lj' by the average driver (median values)

creased with apeed

to take in 80 per cent of the drive

Distance needed in-

In urder

g approximately 1,200 ft, would be required

at 50 miles per hour for an aceclerstive type of pass.

The total time required

specd ineressed

to overtake and pass also ihoross
Thus, at 3 miles per houar the average driver took 81 e, and

il somewhnt as

at Al miles por howe 84 see. to complete an aceelerntive type of pass (median

valued),
imdividusl cases at speeda fron

The time varied (rom a minimuam
30 to M mi
From the safety point of view it 18 of interest to see wi

f 6 aeg. to 8 maximum of 20 ses, in
i per hour,

clearances were

allowed by the passing drivers both to the rear and Lo the front of the vehicle

being pasgad

olose as 10 t, to the
vehiele ab 50 miles par hour

The clsarsnee distane
where erooked and hill

e

tances were frequently available,

The clesrance to the rear showed & medinn value of 46 it
miles per hour in the accelerative type of
ahowed a median value of sbout 60 f.

at &
wazs, and the clearance to the front
However, some drivers approached as

1t and eut in as close ws 30 {4, in fronk of the overtakoen

a4 were found to be ghorter in the New England area,
oade sre the rule, than they were in the open country
of the west and midwest, where fairly long clear distanees predominate
drivers in the first area weee apparently indii
were considered hazardous by the drivers in

Tha
to paes under conditicns which
areas where longer clear dis-

Thus the importance of providing sufficient

elear sight distaoce on highwayve is demonatrated

Those who are charged with the re-
sponsibility of designing new highways o
redesigning. for the improvement of
slignment on existing highwaye ame es-
pecially converned with the requirements
of overtaking and passing manosuvers
sinee such measurements fornish o meas-
ure of adequate sight distance. Since
the great bulk of traffie operation is
carried out on 2-lane highways, the prob-
lern of adequate passing sight distance
becomes especially  important o the
design of the alignment festures of Lhese
roads,

PREVIOUR BTUDIES

Perhaps the first definite steps taken in
recognition of the hazards sttendant to
asgigted with the

! Brynnt . Burkhard

photography

LLY]

overtaking and passing were the draf ting
and adoption of regulstions by various
state legislafures which prohibited motor-
istd from overtaking and passing unless
certain clear paths were available at the
time and place when such manoeuvers
were carvied oul,  Tnguestionably, (ace-
fual data coneerning the reguirements
for such masnoeuvers were lacking for
the preparstion of such  regulations.
This is manifest by a review of vehicle
laws in the various states which show a
range of prohibition varying from 150 ft.
m Arzona to as LOOO fi. in
Wisconsin,

Oiher investigators becwme interested
in this problem as early as 14934 and made
estimates of the time and distance re-
quiremnents for overtaking and passing

much as
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MATSUN AND FORBES (1

(1} (2 {:{"I ¥ The results arrived af ||}-‘
these previous investigations did not
aecurately reflect the actual performance
of the publie and their vehicles under the
usunl clreumstances of operation upon
the public ways., In some, certuin as-
siimptions  were mnde on driver  and
vehicle performance; in others, ooly a
relatively few vehicles and drivers acting
under specific instructions wore involved,
while in yet othera the complete manoeu
ver was deduced [rom a large number of
gotual eases wherein only a small pro-
portion of the entire manceuver was
recorded, while still othears arrived at their
conclusions on g "ui:l[ill-ln“lﬁr' A priori or
pomputed basis,
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vehicle under observation., Dhistances
fo the rear and front of the overtaken
vehiole ut the beginning and end of the
manpeuver were  oblained by photo-
Hl'.‘:|ll]jl :'.IIIIJE”ZITi'.IJI of stadis methods.
(Ber Fig, 1) A rapid, serial, snnpshot
vamert. was used for recording the dis-
tances projected by the tread dimensions
of the overtaking wehicle, Because of
the approximate uniformity of tread di-
mensions, errors which arose were negli-
gible insofar as the toral distance required
for overtaking amd passing was coneerned,
The distance through which the over-
taken vehicle moved during the manoeu-
ver was obieined by calibrated speedom-
eter and stop wateh, Other pertinend

___ 7 4
==
. — O — —_
_'-:| —_— e 'ir- e TR _— _T'-Ir-'.'.';
o d — I O

| - W — S S - — -
BALmSuauT DEHAACE A TLRCE -’?!.'!!LU% BLHITHG PR3 S | some ot o eLE
| B CaMmEEA (B MOPWATEN AMD IPEEDOMETLR) [BT CaMLRLY
— — E———

DVERTARING AND PRAAWMG  BIMTARCE &% Opativew

Figure 1. Technique for Measuring Overtaking and Passing Distances

BABIR OF PTRESENT INVESTIGATIONS

[t was felt that the best way in which
overtaking and passing  requirements
colld be determined was by the measure-
ment of the actual performance of
drivers found operating ou the highway
sinee, admittedly, there 15 a wide varia-
Lion smong drivers and vehicles

A new method of Investigation was
developed, therefore, which ecould be
applied on the open highway uoder
normal  driving  conditions. This  lins
been deseribed in detail previously (4).
Observations were made from a moving
vehicle which was overtaken by  (he

® Figurea in parentheses refer to list of
references at end.

data were recorded by observations en-
tered on a prepared form. Approx-
mately B observations were made of
az many differant drivers and vehicles
o highways throughout the New Eng-
land, muad west, and far west areas.

ANALYBIR INTO TYPES OF PASSES

There are two major types of overtak-
ing and passing manceuvers which muy
be  derived naturally  from  conditions
urder which the passes were made, In
the first olass, will be found the “Hying”
type of manceuver, wherein Lhe over-
taking veohicle proceeds af constant or
nearly constant speed 0 as to complete
the entire pass without slowing down,
In the second class, will be lTound the
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type of manoeuver which may be de-
fined as the “accelerative’ type, wherein
the overtaking vehicle i3 following be-
hind the overtaken vehicle and by ae-
celeration increases its speed 50 as (o
complete Lthe pass,

In both the fHying and sceclerative
types of manoeuver a further classifi-
cation prises [rom {he manner in which
the overtaking vehicle returns to the

DESIGN

Analysis of the data showed that the
speed of the overtaken vehicle was o
controlling element in  practicatly  all
values of fime and distance. Hence, i
became neeessary to distribute the ob-
servations by speed classes nuoging by
ten mile intervals from 10 to 50 miles
per hour, These were the speeds of Lhe

overtaken wehicle and should not be

Figure 2. Flying Pass with Forced Return.
Top—Start of Pass, View to Rear from Obser-
vation Vehicle. Bottom-Completion of Pass,
View to Front Showing Forced Return Due
to Counter Traffic.

righlt hali of the roadway. Due to on-
coming traffic or ghort visibility distance
the return may be hurrded or "“foreed.”
Accordingly, both the ying and aecelera-
tive types have been further subdivided
into foreed return and voluniary retum.
The general method which was followed
in the analvsis of the data classified all
pasges into these four types; 1, fAying-
forced (Fig. 2); 2, fyving-voluntary; 3,
aecelerative-foreed ; 4, neecelerative-volun-

tary {Fig. 3)

Accelerative Pass With Volun
Top—=Start of Pass

Figure 3.
tary Return.
rear of observation vehicle, showing overtaking
vahicle beginning to accelerate after waiting

View to

for counter traffic).
Pass.

Bottom —Completion of
(View to front showing free return. )

eonfused with the speed of the overtalong
vehicle,

It further developed that in each spead
range for each type of pass there 15 a
rather wide distribution of values,  Ae-
cordingly, the data are shown m the form
of frequency distributions in order 1o
interprel better the wvalues whick were
obtained. (Ses Fig, 4.)

Because of the wide range of values
and because of the assymelry and lack of
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continuity found in the distributions, the
median was  selected for comparative
purposes rather than the arithmetic
mean, It 15 generally recognized that
the median 11 preferable  where such
chargoteristics prevail

SPEED DISTRIHUTIONS

A total of 795 completed passes were
observerd. The speed distribution of
Lthese observalions, a= a whole, was

FLRcER AETURMN

mvestigation, Thia summary is shown
in Figures 4 and 5 It will be noted that
the median values of overtaking and
passing distances fall approximarely on a
straight line.  The values for 30 and &0
miles per hour are given m Tsble 1
Thus, it i3 seen that there i3 only a slight
difforence between the distanees required
for the secelerative and lying passes of
the wvoluntary return type. Contrary
to expectation, the flying type requires
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Flgure 4. Distance Required to Overtake and Pass, Flying Types, All Areas, All Drivers

comparable fo the gsual curve of speed
distribution on state highways, The
mendal value was 40 miles per hour, and
the percentage of observations falling at
other speeds was nearly congruous with
the distribution of speed values shown
for a single state in a recent study (5)
nf speeds on Connesticut highways,

GONERAL BUMMATION OF OVERALL
DISTANCESR

All passes of passenger vehicles were
distribuied wto the four basio fypes
which ineluded both male and female
drvers . the three gecgraphie areas of

alightly longer distance. A similar situa-
tion holds for the forced pazzes, but the
difference decreases at higher speeds,
Attention is further called to the fact
that the 80 percentile value of the volun-
tary type of manoeuver will provide for
the large majority of foreed passes in
both the secelerutive and fying types
The use of the 80 percentile values arose
from an analysis of olearance (imes
allowed by drivers (6). In this soslysis
it was found that if & clearance between a
vehiole completing the pass and an on-
coming wvehiele was placed a= low as 1
EE0. A8 A cOImon sense minimum safe
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clearance, approximately 20 per eent of
the drivers who attempted a pass in the
[ace of oncoming traffic operaled with
less than thiz time clearance value. In
fact, 10 per cent or half of these oparated
with no measurahle tims
other words actuaslly Torsed the oncoming
driver to give way on hali of the
roadway. This left only 10 per cent who
operated with a cleamnee of 1 sec. or
lezs, and the B0 per cent who operated
within apparently reasonable judginent

elegrance or in

O CED E TUAN

DESIGN

distanee required by 80 eert of
drivers at any given speed. Inasmuch
as these 80 pereentile values practically
enveloped the large majority of foreed
pusses in both categories, the practica-
bility of &0 percentile distances is demon-
strated.

per

OVERALL DIETANCES—MALE DREIVERS

Further nnalysis of distances and time
vialues seemed desirable and in order to
eliminate as many variables as possible,
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Figure 5. Distance Bequired to Overtake and Pass, Accelerative Type, All Areas, All Drivers

showed a time clearanes value of more
than 1 sec.

In parallel fashion 1l =ecmed in order
to determine the overtaking nnd passing

TABLE 1
CoMranmos orF OVERALL
All Areaa

DisTaNcoies

(AUl Drivers Puaasenper YVehicles)

" Flying Paasns L L
apeed 1k
M. H - n
Foroed | Volumury ¥orned Velectntici ¥
L fi it
] S50 BA0 154) 0
o) T i 750 100K

* Median Valies.

the following analy=es have to deal with
male drivers and passenger vehicles only.
The distanee required to overtake and
pasg [or all areas has been graphically set
forth in Figures 6 and 7 mecording to
eategories hereinbefore deseribed.  Values
for hoth types of passes for 30 and a0
miles per hour sre given in Table 2

[t 18 shown that the median value of the
flying-voluntary type was greater than
that of the foreed return Lype by about
175 to 400 [L. at the speeds compared,
[{ = seen also that in the accelerutive
type of pass the volunlary return type
required from 100 to 200 i, more dis-
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v the aceelerative Comparison of these results with those  are included. Hence, it s reasonable to
itary return type for all drivers shows that practically the deduce from these differences that the

200 ft. more dis- same values were obtained, There 1= a  female drivers as a group required slightly
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more distance for avertsking and pussing
than the males

INFLUENCE OF GRH;EAFHIUCAL AREA

It was noted in Hat terrain where
greater sight distances prevail that the
natural driving habits of motorisis re-
sulted in preater distances for overtaking
and passing. Aceordingly, all data for
male drivers were tabulated into two
categories =0 a8 Lo compare the observa-
tions made in the hilly terrain of New
England with those ohtained in the Batler
sections of the middle and far westemn
states. These are set forth in Table 3,

It will be noted that the fdying-volun-
tary type of manceuver observed in the
middle and far western areas showed

TABLE 2
Comeamison ur OvERsLL DisTaNcEs®

(Male Dirtvers Onlv—All Areps—Passangear
Vohieles)

Aevalorative Passes

Bpesd in

MLF.H.

Foreed Voluntary | Foreed |VYoluntary
Ji fi It 1l
a0 GH 675 450 it
il 700 114} 7ol HHTH

* Median Values

from 100 to 425 {t. greater distanee than
those for Wew Dugland. The aecelera-
tive-voluntary classification showed a
ratge of 200 to 250 t. greater distance
in the middle and far western areas than
were found in New England  areas
Since the number of cases for the fAving-
foreed type when separted by areas was
oo small to be highly significant, it was
omitted from the table. For the aceel-
erative-foreed  lype, median  distances
showed a relationship similar o the
voluntary types.

Thus, it ia seen that when there is
prevailling limited sight distanees and
drivers realize that more pdequate sight
distances do not ocecur frequently, they
will execute passes under strain in face of

possible hazard, which would ordinsrily
be refused where longer sight distaneces
are generally to be found, This inler-
pretation is borne out by reference to the
accelerative passes under lorced return
conditions and also by clenmoce {imes
previously reported for the two areas
(Op. eit. (6).) I thiz interpretation is
¢ frum the

correct, the 80 percentile valu
voluntary eonditions should indicate the
sight distance which is pdequate to in-
clude the foreed passes nndes conditions
which are gonerally comlortable.  (Note
the i1J:'L-gl_yj||g diseussion of 50 percentile
values and forced passes.) Thus, while

TABLE 3
Diarances Regumed o OvERTAKE AND Pass”
(Mules—Passenger Cars Cnly)

Flyilng-¥oluniary

Spend i
M.F.H. -
SNew Eng.
A pons
JL L it it
) ] il 1L T
44 750 H50 50 R
S A2h 1264 L] 1054
Flying- Foreed Agceiernbive Fofoes)
H 45D Bi})
HF 50 (75
&l L] 7T

* Median Yanlues

passes are safely completed under shorter
gight distances, lhe hazards sltendant
thereto are unguestionably higher,

CLEARANCE DISTANCES TEAH

In analyzing the component parts of
the total distunce required to overtuke
and pass, it 18 not without interest to
note the range of clearance distances
allowed by the drving public both to the
rear and the front of the overtaken ve-
hicle. A general summary of all dis-
gtances which wers obinined is set forth
graphically in Figure 8, Analysis of the
data showed that the elearance distance
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to the rear of the overtaken vehicle was
not influeneed by the type of return.  In
the wecelerative |ype regardless of the
type of return the median values of
distanees o the rear of the overtaken
vehicle ranged [rom 25 4. at 10 miles per
hour to 45 ft. af 50 miles per hour. In
the Hymg type of manceuver the dis-
tanees to the rear of the overtaken
vehicle were exceptionally constant for
all speed elasses, being approximately
o ft. It should be noted that these are
median  values and thal considerable

type of pass varied linearly with speed
from 75 {t. at 30 miles per hour to 65 ft
at 80 rmiles per hour. Note in this
instance that (he clearance distance
decreazed with inerease of speed. This
decrease was probably due 1o lack of
accuraey in judgment at higher speeds
where oncoming traffic was present and
ligher relative velocities at lower speeds
of overtaking. For the fiymg-voluntary
type the clearance distance to the front
showed a proctically constant wedian
value from 100 to 120 fi. at all ranges of

ACCELERATIVE TYPE
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Figure 8. Clearance Distance—Feet

deviation from them occurred. This,
in the aceelerative type the clearance
distanee to the rear of the overtaken
vahiele renged from as low as 10 i to us
much as 90 {i. Bimilar values in the
lying type of manoeuver mnged from
20 H. 1o 150 ft1.

CLEAHANTCE DISTANCES— FORWARD

The clearance distances allowed
frout of the overtalken vehicle show a
wide range of distribution.  Median
values of clearanee w the front of the
ovartaken vehicle for the fAving-foreed

gpeed, thus paralleling the coostant rear
clearance mentioned above.

Bpecial significance aceries to the clear-
ance distances allowed in [ront of the
overtaken  vebiele under seeclerative-
forced conditions.  Clearance values oh-
tained for this type of manceuver have
been set forth graphically in Figure 9.
[t will be noted therefrom that the
median value of foreed return was fairly
constant at all speeds at abour 60 1.
Ieolated values, however, runge from 30
to 150 {t. For purposes of comparison
the B0 percentile values of the voluntary
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type of return are also set furth, This
shows a fairly constaonl value of about
110 ft. A= wps the case for the tolal
distanee, the 80 percentile value is suffi-
gienl Lo include nearly all of the foreed
return type. Here again, it s to bes
noted that 80 per cent of the motorists
voluntarily performed i such o manner
as to Inelude practically 100 per cemnt
under foreed eonditions.

FORCES RETUAN

pass s distributed from 5 to 14 sec
Even under the most exacting condition,
(the geeslerative-foreed type of manoeu-
ver) individual iime values were distrib-
uted from 6 sec. to a8 much as 16 seo,,
whereas in the voluntary return type the
e redquired canged from 6 to 19 sec
Median values are given in Tuble 4,
Thus, the median tmes for foreed
passes vary from 80 w0 10.5 sec. at the
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Figure 9. Clearance Distances in Front of Overtaken Vehicles, Accelsrative Type

TOTAL TIME REQUIRED TV OVERTAKL
AND PASS

While the total distance reguired to
overtake and pass 5 probably  more
significant, the total time reguired to
complele a pass 18 of particolar iulerest.
This holds especially on two lane road-
ways inasmuch as the entire time speot
by the overtaling vehiels in the lelt hand
lane  a time -E-lr":u;-:. which extreme
hazards wre manifest

Accordingly, the fimes required fo
overtake and Jrss have been analyead
and shown graphically in Figores 10 and
11. In the Aving-forced type of manoes-
ver the time required to overtake and

speads comparad, and these for the Dying
are sglightly longer than for the aceelern-
tive, Agoin, sltention is called to the
uae of 80 pereentile values for design
purposes due to the wide range of individ-
ual values {ound

TIME HEGQUIBED TO OVERTAKF

Further analysis was made of the time
reguired [or the overtake alone, that is,
the time spent by the overtaking driver
froma the Instanl he began his manoeuver
until the foremost part of his vehicle was
opposite the mid polul of the overtaken
vehiele.  Figure 12 shows that for the
flving pass both foreed nnd voluntary
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samnpling sll Ly pes of drivers and vehicles,
It is felt thut this method reflects wilh
sufficient  aecuracy the varations n
driver and wvehicle performanee, and as
has been noted in all of the resulis, there
is a considerable range of individual
performance with regard to both time
and distance values at any observed
apeed of operution.

Cur previous theoretical caleulations
based on a reasonable theory of over-
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Figure 1Z. Time Required to Overtake, Forced and Voluntary Returns Together

30 miles per hour approximately 34 sec.

were required and at 50 miles per hour
approximately 44 see, were required.

DIBCUBSION OF RESIILTS

(remeral  Constderations, The  results
which lave been obtained lead inevi-
lil|)]} to i general conelusion that there
12 a wide difference in the operation of
autemobiles insofar as overtnking and
passing distances and times are con-
corned. [t must be remembered that
the results which have been obtained are
based on a new method of measuring
vvertaking and passing  distances by

taking and passing and common sense
estimates showed that the flying type of
pass If executed m the shortest distanee
allowed by physical limitations  and
driving comfort would he shorter than
passes of the accelerative type. It is
gignificant to note, however, in sefual
operation that this was not the case and
that generally speaking Lhe accelerative
type of manoeuver required slightly less
distanee and time. Tt is to be coneluded,
therefore, that the average driver does
not approach the minimum values which
are poseible of schievement in the flying
pass, This is accounted for largely by
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thie preater clesrnnee dislances to the
front and rear in the flving types of pass,
although they tended o be executed at a
lugher average speed

The total distanee required to overtaks
and pass was considerably affected by the
type of return,  Both in the accelerative
and flying type of manceuver the volun-
tary return utilized more distance, the
difference of median values amounting Lo
250 ft. at 80 miles per hour for the
accelerative types and 300 f{t, for the
flying types.

fiesign Speed. Without exeeption all
results for all types of passes show that
the overtaking and passing distance
becomes grepter for higher speeds,  Thue,
it is readily seen that the overtaking and
passing  distance which 8 chosen  in
designing for modern fraffic speeds is
intimately bound up with the desigo
gpeed of the madway. [ connection
therewith, it is significant to note that
the B0 percentile distance found in the
accelerative-voluntary  tLype  included
practically all passes of the foreed types,
including the flving-foreed type. Tt is
felt that this 18 especially important from
the design point of view for it is believed
that whenever there iz any doubt in &
motorist’s mind a8 to whether he ean
succeasfully complete & pass or nol, he
will reduce speed to o point comparuhble
to that of the vehicle shead and therefore
extablish any pass which he makes there-
after as the accelerative type. Moreover,
it seems from the design point of view
that the fact that the wecelerative type
proves shorter makes it desirable to use
values obtained from that type of
manoeyver when discussing or eonsid-
ering overtakmg and passing require-
ments.  Io view of the fact that the 80
pereentile provides for the large majority
of forced passes, it seems especially
sigmificant in considering design values,
Based on the data which have been
gathered, the owvertaking and passing
distance, which includes B0 per cent

of all accelerative-voluntary puasses,
amounts o approximately 1150 ft. at
Al miles per hour, 950 ft. at 40 miles
per hour, aod 750 [t at 30 miles per
hour,

Arens. The results obtained for New
England snd the more open areas of the
middle and far western sections show
that under prevailing limited sight dis-
tanres motorists will pass under con-
ditions  which  would be considered
hazardous by motorists travelling under
conditions of prevailingly greater sight
distance.

Clearances.  Consideration of the me-
dian clearance distances allowed in the
Hying types of pass showed that the
aversge motorist allowed himsell approx-
imately 70 Mt headway belore starting a
manceuver, In the aceelernfive {ypes
the motorist allowed himsalf from 25 11,
at 10 miles per hour to 45 {1, at 50 miles
per hour, These latter values seem
absurdly low from the safety viewpoint
and reflect the guestionable amount of
caution which 1s exercised under the
eonditions attendant, to the aceelerative-
foreed type of pass.

O the other hand, the average motor-
il when forced to return to the right half
of the roadway in front of the overtaken
vehicle allowed an average clearance
distance of about 60 [t This clearance
value was inereased to an average of
1100 f1. under voluntary return conditions.
The differences in drivers under varying
conditions is especially indicated in these
clearance values inpsmuch as  jsolatod
eases showed a range of distribution (rom
as low as 10 ft. to the rear to 8 minimion
of 30 ft. to the front of the overiaken
viehicls

Times. For purposes of  computing
sight distances the amount of time re-
quired for overtaking and passing seems
eapecially pertinent., The resulis show
that the total time required 1o overtake
and pass inereapsed with speed.  For the
lower speed of 30 miles per hour the
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accelerative-foreed type required 8§ sec.
to eomplete o pass.  In the aceelerative-
voluntary type the median value of the
time required at 50 miles per hour
amounts to 11§ sec.  To this value of the
time required to overtake and pass must
be added =ome sdditional Hme clearance
for the computation  of =ight

In a previous paper {(Up. oit.

values
distance
(6} it wa= shown thal 80 per eenl of the
drivers allowed n clearance of | see, or
more when passing in the face of oncom-
ing traffic, It is bevond the scope of
this paper to discuss the various other
faclors involved in the computation of a
safe passing sght distance,

BLUMMARY

l. Aetual distances and times required
to overtake and pass by the driving public
were mensured. A lotal of 785 obgerva-
were gbitained in New Dlngland,
mid western and far western states

2. A pholographic method was devel-
oped for use from a moving vehicle,

3. Four types of passes wern developed
for the purpose of analysis.

I, Distanees and times inereased lin-
early with speed. At 50 miles per hour
drivers executing a “following"
required B median distance of 1000 fee
and 80 per cent of them passed in less
than 11560 [1,

5. The corresponding
value waa [1.5 see.

6. The 80 percentile values provide
adequate  distance for practically all

tions

[Fkss

median  time

DISCUSSION ON OVERTAKING

Dim, B, D, GrEEnsminLDs, College of the
City of New Vork: Tt s gratilying Lo know
that the authors’ results asgree so closely
with those I arrived at by an entirely
different method. (Proceedings, Highway
Research Board, Vol 15, pp. 332-342))

Of significance is tho fact that the time
I found was the elearance time required
on the opposite lane, and that it appar-

DESIGN

observed passes under pressure. TU i,
therefore, suggested for design purposes

7. Conditions of terrain apparently
mfluenced driver behavier. Clearances
to renr and Lo frond have been analyzed,
together with corresponding time values

8. The results emphasize the fact that
traffic studies of this sort mvolve the
inherent variability of the human factor
as represented by the performance of the
driving public. The wide range of vilues
obtained necessitates the simpler type of
atatistical treatment developed for the
analtysiz of bological and humaen data.
Failure to recognize this range sand
varishility leads fo conflicting and erro-
neons interpretations.
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AND PASSING REQUIREMENTS

ently agrees with the total lime for pass-
ing. . This indicates 1hat drivers allow
themselves very amall marging of safety.
Perhaps it shonld be added thal due Lo
the method of analysis, the time I found
to be requived for passing was the mini-
mum avernge [or all drivers and should
be compared with the 80 percentile value
found by Forbes and Matson.




