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reational areas. 
What I have said is a feeble ex­

pression of the facts and conditions 
which prevail in Oregon. What we 
have done is not enough, but the sp i r i t 

and emphasis back of our task, sup­
plemented by our love f o r and our 
appreciation of Nature's gif ts to Oregon, 
w i l l make i t easy to car ry on to greater 
accomplishment. 

MINNESOTA ROADSIDE S U R V E Y 

PROGRESS R E P O R T ON ACCIDENT, ACCESS POINT 

AND A D V E R T I S I N G SIGN S T U D Y IN MINNESOTA 

O. L . Kipp, Assistant Commissioner and Chief Engineer, 
Minnesota Department of Highways 

Minnesota, i n cooperation with some 
13 other states, actively participated in 
a study to determme the degree of r e ­
lationship that exists between highway 
accidents and geometric design fea­
tures. The study was initiated in 1947 
in response to a joint request made by 
the National Safety Council and the 
Bureau of Public Roads. The compila­
tion of data in the f i e l d and in the off ice , 
as we l l as the entering of information 
on tabulating cards, followed the p ro ­
cedures outlined by the Bureau of Public 
Roads. A duplicate set of tabulating 
cards was forwarded to the Bureau of 
Public Roads f o r an analysis which 
included s imi lar information supplied 
by the other cooperating states. 

In 1948, while the f i e l d work f o r this 
study was s t i l l in progress, the Bureau 
of Public Roads suggested that Minne­
sota include with this study an inventory 
of a l l advertising signs and access 
points along the routes comprising the 
original study. From this additional 
information an analysis of the effect 
of advertising signs and access points 
on highway accidents was to be made. 

Although a l l of the r u r a l mileage on 
U.S. 52 in Minnesota was originally 
selected as the study route, i t was 
subsequently f e l t that i ts 370 miles 
did not adequately reflect the several 
predominant types of r u r a l routes i n 
the state. To overcome this de f i ­
ciency and fur ther enhance the value 
of the survey, an additional 140 miles 

of several r u r a l trunk highways were 
added, increasing the study to a total 
of 510 miles. 

The mileages of various types of 
roadway included in the expanded study 
were: 420 miles of two lane roadway, 
31 miles of three lane, 27 miles of four 
lane undivided and 32 miles of four lane 
divided roadway. This paper, however 
w i l l deal only with the two lane roads 
which constituted over 82 percent of 
the mileage studied. 

The several roadway elements which 
were encountered on the 420 miles of 
two lane roadway and their frequency 
per mile are shown in Table 1. 

TABLE 1 

FREQULNCY OF ROADWAY ELEMENTS 

Roadway Element 

Tangent 
Cur»e 
Interaection 
Structure 
Railroad Crossing 

Frequency per Mile 

I 03 
0 99 
1 52 
0 13 
0 04 

As would be e;q)ected, the tangent 
and curve sections occurred with 
approximately the same frequency: 
1.03 and 0.99 respectively. Inter­
sections of a l l types had a frequency 
of 1. 52, structures 0.13 and rai l road 
crossings 0.04. The frequency of the 
two latter elements were deemed m -
sufficient to warrant detailed analysis 
at this t ime. 
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The tangent and curve elements, the 
only ones which are adaptable to linear 
measure, comprised 343 and 77 miles 
respectively of the two lane roads. 

There also were 639 mtersections 
of a l l types on these roads. Of these, 
374 were of the junction type (T and Y) 
and 265 were of the crossing type. 
These were actual intersections with 
public roads and should not be confused 
with access points which w i l l be dis­
cussed later. 

The original survey called f o r a 
study of accidents which occurred 
during 1948, but prel iminary tabulations 
revealed their occurrence on certain 
roadway types was insufficient to permit 
a complete analysis. I t was therefore 
decided to mclude accidents occurring 
on these roadways in 1949 and, in order 
to present the accident data on the 
customary annual basis, i t was nec­
essary to average the 1948 and 1949 
accidents. 

Advertising signs, placed on road­
sides f o r the sole purpose of attractmg 
the attention of the motorist, were one 
of the roadside features studied. The 
survey disclosed that there were 4,069 
advertising signs located along the two 
lane roads. This number does not 
include, however, those signs which 
were attached to or painted on buildings 
along the road. 
, These advertising signs varied 

greatly with respect to size. Nearly 49 
percent had a surface area of less than 
12 square feet. Included m this group 
were the multitude of small signs found 
along most ru ra l highways with 57 of 
these being series signs, 41 of which 
were of the "Burma Shave" type. 
According to commercial display au­
thorit ies, those small signs are the 
most d i f f icu l t to control with respect to 
their location along the road because of 
their comparative low cost Only 828 
or approximately 20 percent of a l l the 
signs were of the large or "bi l lboard" 
variety, having areas in excess of 72 
square f e e t The remaining 31 percent 
of the signs were of an intermediate 
size ranging f r o m 12 to 72 square feet 
in area. 

The shape of the signs was given 
consideration because of their possible 

conflict with highway markers and 
directional indicators. Of the ten 
categories of shapes used, the f ive 
most predominant were horizontally 
rectangular, vert ical ly rectangular, 
square, round, and diamond shaped. 
By f a r the most popular were the h o r i ­
zontally rectangular signs which ac­
counted f o r over 63 percent of a l l the 
signs. 

Color, used to attract the motorists ' 
attention to the message conveyed on 
these signs, was also noted. Because 
of the numerous color combinations 
used, i t was necessary to differentiate 
between that used f o r the message and 
that used f o r the background. The 
colors used most frequently to convey 
the message were white and black. 
White was used f o r this purpose on 
approximately one-third of the signs and 
black was used on 23 percent of them; 
brown, green and orange being used on 
the remammg 44 percent of the signs. 
The most popular background colors 
were white, yellow, and red, m that 
order, although l i t t le preference was 
shown as to choice of these three c o l ­
ors. Other colors were used in a few 
mstances, either to convey the message 
or to serve as background. BroWn 
apparently was the least desirable of 
any color. 

In considering the use of i l lumina­
tion on signs, i t must be remembered 
that the stuc^ sections were r u r a l in 
character and signs attached to or 
painted on roadside buildings were 
not included, consequently, most of 
the signs were of the non-iUuminated 
type. Our study revealed that approx­
imately 79 percent of the signs had no 
illumination. R e f l e c t o r i z e d signs 
accounted f o r another 15 percent and 
the remaining six percent were i l l u m i ­
nated by incandescent, neon or some 
combination of lighting. 

Considering a l l of the physical as­
pects of these signs, i t was interesting 
to note that out of the 4,069 signs only 
21 used either red or green lights, or 
words such as "Stop", "Caution,", 
"Slow", etc. or an arrow as a sign or 
within a sign. 

The proximity of signs to the center 
of the roadway is apparently influenced 
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to some extent by the practice of at­
taching the small signs to fences along 
the right-of-way boundaries. More 
than 90 percent of a l l the signs were 
located f r o m 30 to 100 feet f r o m the 
center line of the roadway, with the 
median distance f o r a l l signs being 
51. 6 feet. Only 15 signs were located 
200 feet or more f r o m the center line. 
I t was of interest to note that 551 or 
13. 5 percent of a l l the signs observed 
were found to be located on the p rem­
ises of establishments producing or 
merchandising the product advertised. 

The frequency of signs per mile of 
tangent and curve indicated a pre fe r ­
ence f o r locating signs on curves. 
Although there were 3,133 signs on 
tangent sections and 936 on curve 
sections, the frequency per mile on 
curve sections was significantly greater 
than on tangent sections, being 12.1 
as compared to 9 . 1 . 

A total of 620 signs located on tan­
gent sections and 224 on curve sections 
were located within a distance of 200 
feet f r o m an intersection. The i n c i ­
dence of these signs w i l l be considered 
when the variance of accident rates at 
intersections is later explored. 

Access points were the other road­
side features f o r which information was 
obtained during the course of the sur­
vey. For study purposes, any provision 
f o r vehicular access to the study road­
way was considered an access point, 
and using this cr i te r ion a total of 4,257 
such access points were tabulated. To 
provide a comparison of the relative 
importance of these access points, 
they were classified as to the kind of 
fac i l i ty served. These faci l i t ies i n ­
cluded f a r m dwellings, home units, 
f ie lds , public roads, private roads, 
public buildings, manufacturing plants, 
cemeteries and churches, public parks, 
historic sites, combinations of the 
above and commercial roadside act iv­
i t ies. These commercial activities 
included taverns, gas stations, cabin 
camps, motels, small and seasonal 
businesses. 

Field entrances, faci l i t ies which 
provide l i t t l e t r a f f i c service, were the 
most frequently encountered type of 
access point. "Die 1,463 observed 

along the two lane roads accounted f o r 
34 percent of the 4,257 access points. 
The next in frequency of occurrence 
were public roads and to tabulate these 
points on a basis which would permit 
comparison with frequencies of other 
access points, a crossing type in ter­
section was considered as two access 
points. A total of 1,018 or 24 percent 
of a l l access points were thus con­
sidered to serve public roads. Access 
pomts serving f a r m ttwellings ranked 
th i rd i n the frequency of occurrence and 
accounted f o r 860 or 20 percent of the 
access points. Home units and road­
side activities, which were fourth and 
f i f t h m sequence, numbered 474 and 
337 respectively. The large number of 
access points serving f a r m dwellings or 
identified as f i e l d entrances reflects the 
predominantly agricultural character­
istics of the area traversed by the s t u ^ 
roads. With the exception of the public 
roads, which are usually thought of as 
mtersections, very few of the access 
points were controlled with stop signs. 

The angle of incidence was measured 
f o r a l l access faci l i t ies . Uniformity i n 
recording these angles was insured by' 
always measuring them either to the 
right or lef t f r o m the center line of 
the roadway. For 78 percent of the 
4,257 access points the angle of i n c i ­
dence varied f r o m 70 to 110 degrees. 

Vis ib i l i ty , o f t e n a contributing 
factor in accident occurrence, ¥ras 
evaluated f o r these access points. The 
v is ib i l i ty was considered restr icted i f 
obstructions did not permit an unlimited 
view of the study route f r o m a point on 
the access fac i l i ty 40 feet f r o m the 
center line of the roadway. In this 
manner 401 or only about 10 percent of 
the access fac i l i t ies were found to have 
restr icted v is ib i l i ty . The causes f o r 
these restrictions were the customary 
ones such as banks, trees, brush, 
buildings or signs. There was l i t t l e 
indication that the angle of incidence 
had any influence upon v i s ib i l i ty at the 
access points. 

Many other characteristics of r u r a l 
highways were evaluated and tabulated 
such as t r a f f i c volumes, shoulder 
widths, kinds of te r ra in , surface types, 
surface widths, and operating speeds. 
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Time does not permit a review of the 
findings with respect to these other 
characteristics. 

In making the compilation of acci­
dents to be used f o r this study, a l l 
accidents which occurred on the study 
roadway, regardless of cause, were 
included. As stated previously, this 
was done f o r those occurring during 
1948 and 1949. The resultant annual 
average f o r the two lane roads was 
730 accidents. 

The occurrence of these accidents 
with respect to the various roadway 
elements studied were: 393 on tangent 
sections, 119 on curve sections, 201 at 
intersections and only 17 at structures 
and ra i l road crossings. The frequency 
of accidents per mile on tangent sec­
tions I S considerably lower than that f o r 

TABLE 2 

ACCIDENTS AT CURVES 

Degree of CurTe 

Less than 3 
3 but less than 5 
S and over 

Rate per Million 
Vehicle Miles 

1 37 
2 48 
3 86 

ments. The accident rates f o r these 
groupings are shown in Table 2. 

In order to make possible a logical 
analysis of accidents which took place 
at intersections, certain intersections 
with the accidents assigned to them 
were eliminated f r o m consideration. 
One such group were the few inter­
sections which had t r a f f i c volumes 
exceeding 5,000 vehicles per day. 
Also eliminated were those which had 
no provision f o r t r a f f i c control. A l l 
the remaining intersections had t ra f f i c 
volumes less than 5,000 vehicles per 
day and were t r a f f i c controlled. 

These intersections were then clas­
sif ied according to type, whether 

TABLE 3 

ACCIDENT RATES FOR INTERSECTIONS* 
BY PERCENT CSOSS TRAFFIC 

Crossing Type Junction Type 
No Acc Rate" No Acc Rate** 

U s s than 10% 
Cross Traf f ic 

More than 10% 
Cross Traf f ic 

250 0.40 

3 20 

343 

14 

0 21 

1 16 

curve sections being 1.14 as compared 
with 1. 54 on cui^es. The 201 accidents 
assigned to utersections averaged but 
0. 31 per intersection. 

Accident rates per mi l l ion vehicle 
miles of t ravel were computed f o r 
tangent sections of routes carrying 
specified t r a f f i c volumes. This rate 
was 1.0 f o r the tangent sections having 
an annual daily t r a f f i c volume less than 
two thousand vehicles per day, while 
sections carrying two to four thousand 
vehicles per day had an accident rate of 
1.9 per mi l l ion vehicle miles. Routes 
carrying more than four thousand 
vehicles per day had an accident rate of 
1. 5 per mi l l ion vehicle miles, but the 
mileage in this t r a f f i c volume group 
was relatively smaU. 

Accident rates f o r curve sections of 
the study routes were computed f o r 
each degree of curvature. However, 
in order to reduce the fluctuations in 
rate which could be attributed to the 
variation in sample size, the data was 
grouped by degree of curvature incre-

* With controls 
** Per million vehicles per year (intersectional 

volumes) 

crossing or junction type. They were 
fur ther classified according to the 
percentage of cross t r a f f i c . In Table 
3 are presented the accident rate data 
obtained. 

As might be expected, accident rates 
f o r crossing type intersections were 
higher than those f o r junction type in 
both cross t r a f f i c volume groups. The 
accident rates f o r intersections having 
more Uian ten percent cross t r a f f i c 
were several times greater than those 
f o r mtersections having less than ten 
percent cross t r a f f i c . 

The intersections having less than 
ten percent cross t r a f f i c were segre­
gated and reclassified as to frequency 
of advertising signs located at or near 
these intersections. They were then 
grouped according to the frequency of 
signs and the accident rates f o r each 
group were computed. The results are 
shown in Table 4. 
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I t is interesting to note that the 
accident rates f o r both types of inter­
sections were considerably higher at 
intersections having four or more 
signs than at intersections where there 
were less than four signs. 

TABLE 4 

remaining sections of the roadway. 
A comparison of intersection acc i ­

dents on these 25 miles of road with 
intersection accidents on the remaining 
mileage def mitely substantiates the v a r i ­
ance found on tangent and curve sections. 
There were 69 accidents at the 134 

ACCIDENT BATES FOB INTCflSECTIONS* 
BY FREQUENCY OF SIGNS 

Sign Crossing Type Junction Type 
Frequency No Acc Rste** No Acc Bote** 

No Signs 
I , 2 or 3 signs 
4 or more signs 

103 
111 
36 

0 31 
0.32 
0.91 

146 0 is 
ISS 0 20 
42 0 44 

* With controls snd less then ten percent cross 
t r s f f i c 

** Per ml l ion vehicles per year (intersectionsl 
ToluDes) 

An investigation was made regarding 
the accident rates f o r roadway sections 
along which were located access f a c i l ­
i t ies serving commercial roadside 
activities. These sections were defmed 
to include the portion of roadway within 
300 feet of one or more of these act iv­
it ies. The 337 roadside activities 
created 177 such sections which included 
25 miles of road. The average number 
of vehicles which traveled these 25 
miles was not appreciably different 
f r o m the average t ra f f i c volume f o r the 
entire 420 miles of two lane roadway. 

Of the 512 accidents assigned to a l l 
tangent and curve sections on the 420 
miles of two lane roadway, 81 or 
slightly less than 16 percent occurred 
on the 25 mile composite section which 
represented only six percent of the 
total miles studied. Accidents assigned 
to intersections were not included. 
Accident rates per mi l l ion vehicle 
miles were computed f o r each road­
way group and are presented in Table 5. 

The accident rate of 3. 80 f o r road 
sections front ing these roadside com­
mercial a c t i v i t i e s i s significantly 
greater than the 1.45 rate f o r the 

TABLE 5 

COMPABISON OF ACCIDENT BATES ON BOAD SECTICNS WIIH 
AND WITHOUT BOADSIDE OOMMEBCIAL ACnVIHES 

With Without Al l Bosd 
Activities Activit ies Sections 

Length in Miles 25 
Number of Accidents 81 
Million Vehicle Miles 21.325 
Accident Bste 3.80 

395 420 
431 S12 

297.375 318 700 
1.45 1 60 

intersections located within the 25 
miles. Thus i t was found that over 34 
percent of the intersectional accidents 
occurred at only 21 percent of the in ter­
sections. 

The foregoing discussion constitutes 
a brief resume of the more important 
findings thus f a r i n the Minnesota Road­
side Study. The possibilities of evaluat­
ing the significance of the contributions 
made by roadside features and roadway 
characteristics to accident occurrence 
have not been exhausted. 

The volume and variety of the i n ­
formation obtained in the course of this 
study had the In i t ia l tendency to over­
whelm the analyst. The magnitude of 
the relationships which i t was possible 
to develop forced those in charge of the 
study to devise new methods f o r han­
dling the data and the result has been 
the adoption of a new system of a r ray­
ing the information on tabulating cards. 
With the adoption of this system, 
fur ther exhaustive analyses are now 
possible. 

With the completion of these analy­
ses, a comprehensive report w i l l be 
prepared summarizing the results of 
the survey. 




