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use of some local aggregates not meeting all nessed practically a 100 to 300 percent increase 
the soimdness requirements. These require- in construction costs for other types of con-
ments have been modified over a period of struction. I t speaks well for the highway in-
years as experience revealed imdesirable re- dustry—the highway engineer—the contrac-
sults with some aggregate combinations. We tor—and the equipment producer, that in this 
have experienced stripping with some lime- particular branch of highway construction the 
stone and gravel aggregate mixes. In areas costs have increased only about 30 percent, 
where this has occurred we are now requiring New developments and practices have to a 
the use of asphalt meeting "no strip" tests. great extent offset rising material and labor 

I n the past 12 years which cover the period costs. We, as engmeers, have been receptive 
of salvage work under discussion, Ohio has to new ideas and developments in the salvage 
salvaged an increasmg mileage. I n recent type construction which accounts for these 
years this program has varied from 350 to 500 improvements. We should likewise have an 
miles per year. Bituminous concrete for this open mind on all our highway work in order 
mileage has varied from 850,000 to 1,000,000 that we do not rule out progressive develop-
tons per year. I n that period we have wit- ments. 

D E P A R T M E N T O F T B A F F I C A N D O P E R A T I O N S 

WiLBua S. S m i t h , Chairman 

T H E E F F E C T O N D R I V E R B E H A V I O R O F C E N T E R L I N E S O N 
T W O - L A N E R O A D S 

A . T a b a q i n , Highway Engineer, Division of Highway Transport Research, 
Public Roads Administration 

SYNOPSIS 

A driver behavior study revealed that motor vehicle speeds and transverse 
positions are substantially affected by the presence of pavement markings along 
the roadway center line. Observations were made on level, straight sections of 
rural two-lane pavements 18 to 24 ft. wide, with grass or gravel shoulders in 
average condition. The principal findings made in an analysis of operating data 
for 18,235 vehicles, recorded at 12 locations in 7 States, are summarized as follows: 

1. For each of the pavement widths studied the typical vehicle path is farther 
to the right on pavements with a center-line marking than it is on similar pave­
ments without center-line markings. The differences observed vary from less 
than 0.5 ft. to nearly 1.5 ft., depending on pavement width, vehicle type, the 
presence of other traffic and similar factors. 

2. In all cases, vehicles are driven closer to their proper position on the road­
way and encroach on the left lane less frequently when they have the center-line 
marking for a guide. 

3. On an 18-ft. pavement without a center-line marking 56 percent of the ve­
hicles encroach on the left lane. This proportion is only 12 percent on the same 
width pavement with a center-line marking. On wider pavements, the corre­
sponding percentages are lower but in all cases the encroaching action is less fre­
quent on pavements having a center-line marking. 

4. The average lateral clearance between the sides of meeting vehicles on 
24-ft. pavements is greater by about 2 ft. on sections with center-line marking 
than it is on similar width pavements without marking. 

6. Comparison of the speeds of vehicles on pavements with and without center-
line markings shows that generally higher speeds exist on pavements with mark­
ings. The over-all difference in average speed amounted to approximately 
4 mi. per hr. 
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A familiar sight to the American motorist 
is the line marking the center of the roadway. 
The roadway center-line marking is a con­
sistent aid to diiving. With its help the 
driver gauges the position of his vehicle on the 
roadway as he negotiates curves, meets other 
traffic, and exercises the many niceties of 
judgment requiied for safe travel over the 
road. 

N A T T J B E A N D S C O P E O F D A T A 

An opportunity was recently afforded to 
make a comparison of driver reaction to 
pavement center lines on a number of two-
lane, rural roadways, some of which have 

Because the principal objective of the 
analysis was to determine the efifect of center-
line marking on driver behavior, sections of 
the same width with and without the marking 
but with similar traflSc volumes and other 
characteristics were selected. The general 
roadway design and traffic features for the 
different width pavements, however, were not 
necessai-ily similar. The data cannot be used, 
therefore, to compare driver behavior on the 
various surface widths. A more complete 
report deaUng specifically with the effect of 
roadway width on vehicle operation has been 
pubUshed previously." 

Table 1 is a summary of the physical and 
T A B L E 1 

S P E E D , P L A C E M E N T , A N D V O L U M E O F A L L T R A F F I C O B S E R V E D 

S t u d y 
Section 

N u m b e r 

P a v e m e n t Shoulders 
Color of 
C e n t e r 
L i n e , 

I f A n y 

Average 
Volume 

N u m b e r of 
Vehic les Average Speed 

Average 
D i s t a n c e of 
L e f t Wheels 
from Center 
of H i g h w a y . 

S t u d y 
Section 

N u m b e r 

W i d t h T y p e W i d t h T y p e 

Color of 
C e n t e r 
L i n e , 

I f A n y 

P a s s . 
C a r s 

T r u c k s 
a n d 

Busses 

P a s s . 
C a r s 

T r u c k s 
a n d 

Busses 

P a s s . 
C a r s 

T r u c k s 
a n d 

Busses 

/<• vph. mph. mph. /<• 
1 
2 
3 
4 

18 
18 
18 
18 

C o n c r e t e 
C o n c r e t e 
C o n c r e t e 
C o n c r e t e 

6 
6 
5 
5 

G r a v e l 
G r a v e l 
G r a v e l 
G r a v e l 

B l a c k 
B l a c k 
Y e l l o w 
N o n e 

354 
108 
121 
230 

3,825 
407 
662 

1,043 

139 
118 
126 
113 

45 .5 
44.8 
42 .5 
39.1 

38.6 
42 3 
38.0 
35.8 

1.4 
1.2 
1.6 
0 . 6 

1.5 
1.3 
1.7 
0 .3 

8 
5 

18 
18 

B i t . 
B i t . 

5 
5 

G r a v e l 
G r a v e l 

W h i t e 
N o n e 

70 
100 

334 
398 

36 
32 

39.1 
35.2 

36.8 
33.3 

1.6 
1.0 

1.0 
0 .5 

6 
7 

20 
20 

B i t . 
B i t . 

7 
4 

G r a s s 
G r a s s 

W h i t e 
N o n e 

287 
659 

1,382 
2,386 

75 
74 

87.1 
35.0 

36.4 
36.4 

2 .5 
1.6 

2 .3 
1.8 

8 
S 

22 
22 

B i t . 
B i t . 

6 
8 

G r a s s 
G r a s s 

W h i t e 
N o n e 

120 
388 

606 
2.341 

97 
45 

44.9 
34.1 

37.8 
34.3 

2 .6 
1.6 

2.8 
2.1 

10 
11 
12 

24 
24 
24 

B i t . 
B i t . 
B i t . 

12 
6 
6 

C a l i c h e 
C a l i c h e 
G r a s s 

W h i t e 
W h i t e 
N o n e 

365 
175 
204 

1,797 
882 
751 

266 
170 
130 

47.0 
48.9 
44.6 

40.1 
41.2 
39.6 

2.9 
3.1 
2 .2 

3 .0 
3 . 2 
2.0 

center-fine markings and some of which do 
not. The selection of roadway sections that 
were similar as to design and traffic char­
acteristics except for the matter of center-fine 
markings has made it possible to isolate some 
interesting comparative facts concerning the 
effect of center-line mai-king on di-iver be­
havior. The data ai-e from studies on level, 
tangent sections of two-lane, rural highway 
during daylight hours. Pavement widths 
considered are 18, 20, 22, and 24 ft. with grass 
or giavel shoulders in average condition. 
The performance of 18,235 vehicles recorded 
at 12 locations in 7 States during the years 
immediately prior to the war and during the 
summer of 1947 constitutes the basis for this 
report. 

traffic conditions at each of the 12 locations 
covered by the investigation. The average 
speeds and avei age placements are shown for 
all vehicles. Except for the 18-ft. width, all 
pavements were bituminous and all center-fine 
markings were white. Section No. 4, shown 
in Table 1 as an 18-ft. concrete pavement 
without a center-fine marking, did not have 
the conventional longitudinal center joint to 
act as a substitute for a pavement marking. 

Section No. 5 was the only location where 
observations were made both before and 
after painting the center-fine marking, but as 
previously stated, the geometric and traffic 

' A. Taragin, "Effect of Roadway Width on 
Vehicle Operation", PtibHcBeads, Oetobcr-No-
vember-December, 1945. 
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characteristics of the other sections compared 
are the same except for the center-line 
marking. 

I n the analysis of the field records, two 
classes of traffic, free-moving vehicles and 
meeting vehicles, were considered. Free-
moving vehicles are those so positioned in 
the traffic stream that their actions are 
affected little if any by other vehicles on the 
highway. Meeting vehicles are those spaced 
at least 6 seconds behind the preceding 
vehicle traveling in the same direction, but 
not more than 1.5 seconds from a vehicle 
travefing in the opposite dii-ection. Vehicles 
in the free-moving and meeting classifications 
comprise shghtly more than half the traffic 
where the total volume is about 300 vehicles 
per hour and over 80 p3rcent of the traffic 
where the total volume is 150 vehicles per 
hour or less. The effect of center-line mark­
ings on vehicles engaged in passing maneuvers 
and on other more tightly grouped vehicles is 
subject to considerable variation and it 
therefore seemed in the interest of clarity to 
limit the study to the two groups described. 

O B S E E V E D S P E E D S H I G H E R O N P A V E M E N T S 

W I T H C E N T E R L I N E S 

The average speeds of free-moving and 
meeting passenger cars and commercial 
vehicles on the various sections with and 
without center-line markings appear in Table 
2. I t is obvious that speeds are definitely 
higher on the pavements with marked center 
lines. The single exception is for free-moving 
commercial vehicles on a 20-ft. bituminous 
pavement. The average speed for these 
vehicles on the marked pavement is about 
2 mph. lower than on the unmarked pave­
ment. This inconsistency may have been due 
to an inadequate sample at one or both of the 
locations involved. 

The differences between passenger car 
speeds on sections with and without center-
line markings are a little greater, on the 
average, for free-moving vehicles than for 
meeting vehicles. The data for commercial 
vehicles are not conclusive as to this point. 
I n one classification and on one width of 
pavement the difference in average vehicle 
speed on marked and unmarked sections is aa 
high as 15 mph., and in another instance, as 
high as 9 mph. These values are exceptional, 
however, and a value of approximately 4 

mph. is more nearly representative of the 
average condition observed. 

P R O P E R V E H I C L E P A T H M O R E A C C U R A T E L Y 

H E L D O N M A R K E D R O A D W A Y S 

The most useful information derived from 
the study concerns the transverse position 
of vehicles on marked and unmarked pave­
ments. Figures 1 through 5 present the 
findings in the form of placement distributions 
for each of the four pavement widths and two 
pavement types investigated. The bar charts 

T A B L E 2 

A V E R A G E S P E E D S O F V E H I C L E S O N 
P A V E M E N T S W I T H A N 1 > W I T H O U T 

C E N T E R - U N E M A R K I N G S 

Vehic le Class i f icat ion a n d 
P a v e m e n t T y p e 

F r e e - m o v i n g passengers o n : 
Ig-foot concrete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
23- foot b i t u m i n o u s 
24- foot b i t u m i n o u s 

F r e e - m o v i n g t r u c k s a n d busses 
o n : 

18-foot concrete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s 

Fasseni ier cars meet ing ot i ier 
vel i ic les o n : 

18-foot concrete 
Ig-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s 

T r u c k s a n d busses meet ing other 
vehic les o n : 

18-foot concrete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s 

W i t h W i t h o u t 
C e n t e r - L i n e C e n t e r - L i n e 

Markings M a r k i n g s 

mph. mpk. 

44.9 40.2 
39.4 35.6 
38.3 • 37 .2 
45.0 36.4 
48.6 45.1 

38 .5 35.6 
36.1 32.5 
36.7 38 .6 
37.3 34.2 
40.3 40.2 

43.4 40.0 
37.2 35.0 
37.3 36.3 
48 .5 33.0 
47.4 45.9 

39.1 36.9 
38.3 35.0 
37.9 33 7 
39 8 36.7 
44.3 40 .5 

in the top half of these illustrations show 
placement distributions on sections without 
center-line marking for each of the four traffic 
classifications. Similar information for sec­
tions with center-line marking appears in the 
lower half of each figure. As the upper and 
lower sections of these illustrations are 
compared, it becomes evident that both 
passenger cars and trucks follow a path 
which is consistently further to the right on 
the sections with center-line markings. There 
are no exceptions to this general finding in 
any of the free-moving or meeting vehicle 
classifications or on any of the pavement 
widths for which data were analyzed. 
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SECTION WITHOUT CENTER-LINE MARKING 
PASSENGER CARS 

FREE H0VM6 MSSENGER CARS IJEETIHS PASSENGER CARS FREE MOVING TRUCKS TRUCKS MEETING PASSENGER CARS 

M l 1 1 r 1 ~ 

? 0 
SECTION WITH CENTER-LINE MARKING 

^m-IM IS* 

T 
1 
1 

j 

1 
- 4 . 2 0 X 4 . - 4 - I 0 * 4 - 4 - t O Z 4 - 4 - Z 0 e 4 

DISTANCE IN FEET THAT L E F T WHEELS WERE TO THE m S H T OF THE CENTER OF PAVEMENT 

@ VEMCLES PARTiy IN LEFT LANE • VEHWLES ENTIRELY M RIGHT LANE • VEHICLES PARTLY ON SHOULDERS 

Figure 1. Distribution of Transverse Placements of Vehicles During Daytime on 18-Ft Concrete 
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Figure 2. Distributlonof Transverse Placements of Vehicles During Daytime on 18-Ft. Bituminous 
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ngure 3. Distribution of Transrerse Placements of Vehicles During Daytime on 20-Ft.Bltuminous 
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Figure 4. Distribution of Transverse Placements of Vehicles During Daytime on 22-Ft. Bituminous 
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The magnitude of the differences in average 
transverse placement of vehicles on roadways 
with and without center-line marking. Figures 
1 through 5, is generally in the range from 
0.4 to 1.4 ft. The average difference of 0.1 ft. 
for free-moving trucks on 20-ft. pavement is 
the only exception. There is no reliable 
indication from the average transverse posi­
tion values that drivers of free-moving vehicles 
react any differently to center-line markings 
than do diivers of meeting vehicles. This is 
equally true for passenger vehicles and trucks. 

of vehicles traveling in then- proper lateral 
position on the roadway. This is as true 
for wide as it is for narrow pavements. The 
percentage of vehicles encroaching on the 
left lane of the roadway, shown by the stippled 
areas in Figures 1 to 5, is consistently less on 
the roadways with center-line maikings. 
Table 3 provides some comparative facts on 
this condition, showing the average placement 
of the left wheels of the vehicles with respect 
to the center line and the percentages of the 
vehicles encroaching on the left lane. I n 
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Figure S. Distribution of Transverse Placements of Vehicles During Daytime on 24-Ft. Bituminous 

The bar charts in Figures I through 5 
contain stippled areas to indicate the vehicles 
encroaching on the left lane and black areas to 
denote vehicles partly on the shoulder. With 
respect to vehicles on the shoulder, it might 
be thought that because the typical vehicle 
path on marked pavements is to the right of 
that followed on unmarked pavements, the 
use of the shoulders would be considerably 
more extensive on the marked pavement. 
This is not true, as will be seen by comparing 
the black areas in the charts at the top with 
those at the bottom in each figure. 

I t is significant that the sections with 
center-line markings have a higher percentage 

the case of free-moving passenger cars and 
commercial vehicles, one-third to more than 
three-fourths of these vehicles were found 
to be encroaching on the left lane on pave­
ments up to 22 ft. in width when there were 
no center-line markings. In only one in­
stance, however, did more than a fourth of 
these vehicles encroach on the left lane when 
center-Une markings were present. The per­
centages in Table 3 indicate that roadways 
with center-line markings usually have con­
siderably less than half as many vehicles 
encroaching on the left lane as do roadways 
without the center-Une marking. 
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C L E A R A N C E B E T W E E N B O D I E S O F 

M E E T I N Q V E H I C L E S G R E A T E R O N 

C E N T E R - L I N E D R O A D W A Y S 

I t is most important that vehicles stay in 
their own lane when meeting oncoming 
traffic. I n addition to determining the 
percentage of meeting vehicles encroaching 

T A B L E 3 
A V E R A G E P O S I T I O N O F V E H I C L E S A N D P E R ­

C E N T A G E O F V E H I C L E S E N C R O A C H I N G U P O N 
T H E L E F T L A N E O F T R A F F I C OS P A V E M E N T S 
W I T H A N D W I T H O U T C E N T E R - L I N E M A R K I N G S 

Vehic l e Class i i i ra t ion a n d 
P a v e m e n t T y p e 

F t e e - m o v i n g passenger c a n o n : 
18-foot conerete 
18-foot l u t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s 

F r e e - m o v i n g t r u c k s a n d busses 
o n : 

18-foot concrete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22 foo t b i t u m i n o u s 
24-faot b i t u m i n o u s 

Ft issenger c a m meet ing o ther 
passenger cars o n : 

18-foot concrete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s • • . . 

F s a w n g e r c a r s m e e t i n g t r u o k s 
or Diigsea o n : 

18-foot conerete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i tuminous 

T r u c k s a n d busses mee t ing pas­
senger oars o n : 

18-foot o o i c r e t e 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-toot b i t u m i n o u s 
24-foot b i t u m i n o u s 

Average 
T r a n s v e r s e 
P lacement* 

Vehic les 
E n c r o a c h i n g 
Upon L e f t 

L a n e 
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St- St- % % 

1.5 0 .3 12.1 55.7 
1.5 0 .7 17.5 35.8 
2 .2 1.1 6.0 34.6 
2.4 1.1 6.7 33.4 
2.8 2 .4 4 . 6 8 .7 

1.5 0.1 23.6 80 0 
1.2 0 .8 37.6 60.0 
2 .2 2.1 6.0 20.0 
2 .7 1.9 3 .4 28.0 
2 .9 1.8 4 . 7 19.7 

2.1 1.7 4 . 7 12.8 
2 .6 2 .2 0 2.4 
3.1 2.7 0 .2 5 .7 
3 .0 2 .5 0 8.9 
3 . 5 2 .6 1.7 0 . 6 

2.4 2.1 3.1 10.0 

3 . 2 2.1 6.0 17.t 
3 . 5 2 .2 4 .2 11.4 
3 . 8 3 .0 2.0 4 .0 

1.8 1.4 11.5 29.4 

2.9 2.4 0 9.1 
3 . 2 2.1 6 .6 14.3 
3 .4 2.4 0 10.0 

" D i s t a n c e l e f t whee l s of veh ic le s were to r ight of p a v e ­
m e n t center l ine . 

on the left lanes of roadways with and without 
center-fine markings, the average clearance 
between bodies of meeting vehicles has been 
calculated and appears in Table 4. A lateral 
distance of 3 ft. has been determined from 
previous studies to be the minimum desirable 
clearance between vehicle bodies and the 
percentage of meeting vehicles having this 

clearance or less is shown for the sections 
studied. 

Examination of the average values shows 
that clearances between meeting vehicles 
on the sections with marked center fines were 
from 0.6 to 2.2 ft. greater than on unmarked 
roadways. Table 4 shows that substantially 
fewer vehicles have a clearance of 3 ft. or less 
as they meet on a marked pavement than 
when they meet on a unmarked pavement. 
For example, on the 18-ft. bituminous pave­
ments, the percentage of passenger cars with 

T A B L E 4 
A V E R A G E C L E A R A N C E B E T W E E N B O D I E S O F 

M E E T I N G V E H I C L E S A N D P E R C E M T A G E O F V E ­
H I C L E S A L L O W I N G A C L E A R A N C E O F 3 F E E T 
O R L E S S O . V P A V E H E . M T S W I T H A N D W I T H O U T 
C E N T E R - L I N E M A R K I N G S 

Vehic le Class i f icat ion a n d 
P a v e m e n t T y p e 

M e e t i n g be tween psssenger cars 
o n : 

18-foot conerete 
18-foot b i t u m i n o u s 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s 

Meet ings U t w e e n passenger ears 
a n d t r u c k s o r busses o n : 

IS- foot concrete 
20-foot b i t u m i n o u s 
22-foot b i t u m i n o u s 
24-foot b i t u m i n o u s 

Average 
Clearance 

1̂  

3 . 2 
4 .0 
6.1 
6 .0 
6 .2 

2 .6 
4 .8 
5 .0 
5 .9 

II 
1̂  

2.3 
3 .4 
4 . 2 
4 .3 
4 .2 

1.9 
3 .0 
2.8 
4 .0 

V e h i c l e s w i t h 
a C learance 

of 3 Fee t 
or L e s s 

la 

64.0 
20 0 
6 .6 
2 .6 
1.5 

84.1 
8.7 
9 .8 
4 .6 

90.0 
48.1 
36.7 
23.7 
1 9 . « 

96.3 
56.0 
67.1 
30.9 

less than a 3-ft. clearance when meeting is 
48.1 on pavements without marking and 20.0 
on pavements with marking, a ratio of about 
two and a half to one. On the 20-ft. bi­
tuminous pavements, the corresponding per­
centages are 36.7 on pavements without the 
marking and 5.6 on pavements with the 
marking, a ratio of six and a half to one. The 
corresponding ratios on 22- and 24-ft. pave­
ments are nine to one and thkteen to one, 
respectively. 

From this it might be assumed that mark­
ings have their greatest value in improving 
clearances on the wider pavements. This is 
not the case, however, because the low 
clearances on narrow unmarked pavements 
are much greater in number and much closer 
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to critically low values than are those on the 
wider unmarked pavements. The data in 
Table 4 show that the average clearance 
between meeting vehicles is ahnost one foot 
more on an 18-ft. pavement with center lines 
than on an 18-ft. pavement without center 
lines. The corresponding difference on the 
24-ft. pavements studied is approximately 
2 ft. However, the actual clearance distance 
on the 24-ft. pavement without center-line 
marking is in the neighborhood of 4 ft., 
whereas on the 18-ft. concrete pavement 
there is an average clearance between meetmg 
passenger vehicles of only 2.3 ft. on unmarked 
sections and 3.2 ft. on marked sections. 
Increasing the critically low clearances on 
narrow pavements seems certain to be a 
greater traflSc and safety benefit than in­
creasing clearances that are abeady reason­
ably adequate. 

C O N C L U S I O N S 

Data for vehicle speeds and transverse 
positions on rural two-lane roadways have 
been presented to show some of the advantages 
of center-line markinp on driver behavior in 
measured quantities. The conclusions are 
based upon the performance of over 18,000 
vehicles. Only those samples exceeding 100 
vehicles were considered. The principal facts 
derived from the study are summarized as 
follows: 

1. For each of the pavement widths studied, 
18, 20, 22, and 24 ft., the typical vehicle 
path is further to the r i ^ t on pavements with 

a center-line marking than it is on similar 
pavements without center-line markings. 
The differences observed vary from less than 
a 0.5 ft. to nearly 1.5 ft., depending on pave­
ment width, vehicle type, and the presence of 
other traffic. I t is significant that shifting 
the vehicle path to the right does not result 
in an increase in the use of the shoulder. 

2. Center-line markings bring a general 
improvement in the transverse positioning 
of vehicles. On the average, vehicles are 
driven closer to their proper position on the 
roadway and encroach on the left lane much 
less frequently when they have the center-
line marking for a guide. 

3. As might be expected, it is on the nar­
rower pavements that the center-line marking 
is most effective in reducing the tendency of 
vehicles to encroach on the left lane. 

4. The average lateral clearance between 
the sides of meeting vehicles on 24-ft. pave­
ments is greater by about 2 ft. on sections 
with center-line marking than it is on similar 
width pavements without the marking. 
Although the comparable difference in the 
average clearances on 18-ft. pavements with 
and without center-line markings is only 
about 1 ft., or half as much, the benefit is 
considerably greater since the lateral clear­
ances are so small that they are regarded as 
critical. 

5. The average speed of vehicles on the 
marked pavements was 4 mph. higher than 
on the unmarked pavements. 




