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FOREWORD

Very much as the engraver and the etcher have
‘cut away material to create a composition, so have the land-
‘scape architect and landscape engineer created roadside
pictures by cutting away trees and shrubs. Many times. the
composition is made on the Job, dictated by the imagination,
artistry and judgment of & trained mind and eye. Very few of
these pictures have been described by text or drawing before
their creation; not many of them have been described after
their creation.
This report will have served its purpose if it

shall have spoken for the landscape architects and landscape
engineers whose 'roadside pictures" remain undocumented, and
shall have expressed for them some of the principles and prac-
tices they have followed. ;

‘ Appreciation is extended to those who have ﬁad an
opportunity to plan and to record their work. For their con- |

tribution to this report the author is greatly indebted.
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INTRODUCTION

The proper blending of many factors is necessary
if a road is to serve satisfactorily the purp&ges for which
it is intended. Factors such as adequate engineering de-
sign standards that reflect complete analysis and correct
interpretation of a road's functions; up-to-date“construc-
tion practices with approved materials and modern equipment;
timely maintenance, repair and improvement; -- all these
contribute to the successful use of a traffic facility,
whether that facility is a high standard, multilaned, arte-
rial expressway or parkway carrying a large volume of unre-
stricted or selected types of vehicles, or a low standard,
small volume, all purpose road winding its way through a
desert canyon or & forested mountain.

The factors of design, construction and maintenance
may be considered to have certain tangible or "exact" prop-
erties because they may be used in terms of mathematical
formulae or tabulations, engineering principles or physical
properties. For instance, there are definite relationships
between vehicle speed, road grades, degrees of curvature and
superelevation; the sizes of ditches and drainage openings

may be determined from rate of precipitation, time, runoff



physics and chemistry. However, the thoughtful study of
the various elements of driver behavior as they relate to
a foad and its environs may result in conclusions that can
be resolved and gpplied in terms of specific design, con-
struction and maintenance. An understanding of>6river fatigue,
for instance, may result in an improved highway alignment that
has shorter tangents and longer spirals in order to offset
induced hypnosis and its resultant reflex lag. Dfiver safety
may be increased through the use of grade separations, limited
accesses and controlled ribbon developments, which in turn may
retard highway obsolescence and result in increased community
and regional economies and benefits. Safety and pleasure in
driving may be improved through the use of trees, shrubs and
other materials as barriers for the reduction of headlight
glare, the screening of objectionable roadside development,
the diminishing of‘traffic noises and distracting movements,
and the reduction or diversion of winds and snow drifts. The
'selective thinning or removal of vegetation may result in
incréasedvsight distaﬁce.and safety at accesses and on curves,
and msy gi&e greater driving pleasure by creating vistas that
will enaﬁle the motorist to view and enjoy the special interests
of the roadside along which he is traveling.

Each of the many components of driver behavior 1is
deserving of individual treatment, and for most of them con-

silderable research has been done and much material written.



Although selective cutting and removal of vegetation along
roadsides has been practiced for some time, very little
material has been written on the subject and not much of
that material has been collected. It is in the special
interest of this particular subject, '"the selective cutting

and removal of vegetation along roadsides," that this report

is written.

U. S. Highway 240, south of Hyattstown, Maryland, after
gselective cutting of vegetation. Maryland State Roads
Commission



SAFETY

SIGHT DISTANCE ON CURVES AND INTERSECTIONS

A discussion of the selective removal of vegetation
from roadsides should revolve around two points of view - that
of the driver of a car and that of his passenger. The driver
is concerned, for the most part, in manipulating his vehicle,
observing traffic cohtrol devices and being watchful of the
behavior of other vehicles. His primery interest is in the
safety and driving ease of himself and of his passenger, if
any. He cannot afford to become preoccupied in the interestg
or attractions of the roadside. He is pleased with and grate-
ful for the use of any principles or devices employed by
highway engineers in the design and construction of the road
that have made the task of driving more safe end more pleasant,
even though he may not be able to indicate or describe exactly
what it is that has caused his driving to be less of a chore.

Until recently, not much thought or study had been
given to this aspect of driver behavior. The comparatively
new, and greatly accelerating change in the transportation

pattern - the development of cars of great power capable of



high speed, en economy that encourages more persons and
enterprises to own more cars and to drive them more miles,
and a resultant increase in traffic volume - have caused
highway engineers to be aware of the need for roads of high
standard with all possible safety features. As circuméfances
require and permit, new roads are built to predetermined
standards and existing roads are reconstructed to improved
standards.

On new roads, safety features are being '"built in."
A feature such as adequate sight distance on curves and at
intersections has become an accepted element of good design.
It is highly desirable that the driver of any vehicle be
able to see far enough ahead while rounding a curve or ap-
proaching an intersection to be able to bring his vehicle to
a full safe stop if required. HNo trce, shrub or other object
should obscure his vision. The physical dimensions of a
desired sight distance can be computed with reasonable accu-
racy through the proper use of certain known and essumed
factors. These factors are road curvature, gradient and
superelevation; vehicle speed and rate of deceleration; and
stopping distance. The first three - curvature, gradient and
superelevation - determine the speed of a car at any given
point. The next two - vehicle speed and rate of deéeleration -
determine the distance required to bring the car to a full

stop. Stopping distance determines sight distance requirements.



Some research and experimentation in this phase of highway
design has been made by traffic and highway organizations and
some statistics have been published by them. The Institute of
Traffic Engineers and the Netional Conservation Bureau have
published jointly the "Traffic Engineering Handﬁdok," and the
American Association of State Highway Officials has published
"A Policy on Sight Distances for Highways." A Special Task
Committee of the Roadside Development Coﬁmittee, Highway
Research Board, has collated much of the above material and
published it in tabular and figure form in "Special Report 23,
‘Planning and Management of Roadside Vegetation, An Analysis
of Principles, 1956." Some of the tables and figures and
portions of the text of "Special Report 23" have been repro-
duced for the purposes of this article.

Table 1, based on "Traffic Engineering Handbook, "
ﬁhows vehicle speed with relation to curves and superelevation.
Because some drivers can negotiate curves at greater than their
designed speed in some circumstances, speeds shown in the table
are about 20 per cent higher than in the referenced text to.
include this "overdrive" ability.

Table 2, based on "Traffic Engineering Handbook'
and "A Policy on Sight Distances for Highways,'" shows basic
time values given for mental perception and braking reaction
at certain initial vehicle speeds.

Table 3 shows that the distance effected by ascending
or descending gradients in the road profile affects the rate of

vehicle deceleration.



TABLE 1

MAXIMUM PROBABLE SPEEDS FOR VARIOUS CURVE RADII

Curve Without With Curve Without With
Radius, Superelev., Superelev., Radius, Superelev., Superelev.,
feet mph. mph. feet mph.l mph.
100 33 3k 800 58 66
150 . 36 39 900 59 67
200 L L 1,000 59 68
250 k2 L7 1,100 60 69
300 Ly 49 1,200 60 70
350 W7 52 1,300 60 T1
400 49 5k 1,400 60 T2
450 50 56 1,500 61 73
500 52 59 1,600 62 (o
600 54 62 1,700 64 75
700 56 65
TABLE 2

STOPPING DISTANCES FROM VARIOUS VELOCITIES AND AT
VARIOUS. DECELERATION RATES

mph. 12 10 8 6 I 2
mph. /sec. mph.sec. mph./sec. mph./sec. mph./sec. mph./sec.
feet feet feet feet feet feet
25 140 145 150 165 165 270
30 170 175 190 210 245 360
35 200 210 225 250 305 455
40 230 240 260 290 360 560
45 260 280 300 340 430 685
50 285 310 3ko 395 495 815
60 350 380 425 495 690 1,100
70 470 455 520 620 820 = 1,440
TABLE 3
EFFECT OF GRADE ON STOPPING DISTANCES
Assumed Upgrade Downgrade
Design Dacrease in Increase in
Speed Stopping Distance, feet Stopping Distance, feet
130 £ 1% -3 -%
30 -0 -10  -10 £0 410 410
4o -10 -10 -20 /10 410 420
50 -10 -20  -30 £10 £30 ¢ Lo
60 -20 -30 -50 /20 4ho £ 70 -
70 -30 -50 -T0 - £30 £70 £120
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Sight distance is plotted from tables 1, 2 and 3 as
follows: from Table 1 select the meximum speed shown for a
cufve of a given radius; from Table 2 select the stopping dis-
tance required for the selected speed according to a selected
rate of deceleration (adjusted to gradient from.Table 3); plot
the stopping distance along the line of travel on the curve;
plot the chord between the beginning and epding of the stopping
distance. The sight distance area is the area formed by the
arc of the curve and the chord. The plotting of a succession of
such chords will define the sight distance zone within which no
tree, shrub or other obstruction should be permitted. (Figure 1.)

If the limitation of planting zones by this method
results in an uninterrupted and uninteresting planting outline,
it may be possible to justify a few plants within the restric-
ted zone in order to soften -the outline. They should be scat;
tered and few in number. Existing trees permitted to remain
should be high-headed; their prescnce may cause no real sight
restriction until their trunks become large. Iﬁ any instance,
the use of grass or low ground cover plants should be encouraged.

The application of the formla to a great number of
curves has proved that within the limitations of the formula
adequate sight distance as well as a satisfactory planting
design may be achieved.

Where sight distance at highway iuter;ections is to

be determined, Tables 1, 2 and 3 are used.
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SIGHT DISTAUNCE ON HIGHWAY CURVES
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MEASURING STOPPING

DISTANCE

oy

T T

NO TREES, SHRUBS OR
OTHER OBSTRUCTION
\WITHIN SIGHT DIST-
ANCE. ZONE (SHOWN
STIPPLED)

PAVEMENT

RADIUS 250"

NOTES

REFER TO TABLES |, 2 AND 3 FOR SPEEDS AND
STOPPING DISTANCES

2. SELECT DECELERATION RATE IN KEEPING WITH

3

THE CHARACTER OF THE HIGHWAY

ALWAYS COMPUTE. FOR SIGHT DISTANCES ON
RIGHT HAND CURVES '

4, SCALE ALL STOPPING DISTANCES ALONG THE

ROUTE. OF TRAVEL OF THE VEHICLE

5. SELECTIVE CUTTING ZONE DETERMINED BY

CHORD OF ARC OF STOPPING DISTANCE.

MINIMUM DISTANCE OF
DITCH AND SHOULDER

Drawn from PLANNING AND MANAGEMENT OF ROADS/IDE
VEGETAT/ON, HIGH\/AY RESEARCH BOARD, 1556

DRAWN BY DISQUE

Figure L



When two highways cross one another at separate
levels and no interchange of traffic is involved, sight dis-
tance is of consideration only when one or both of the roads
crosses on a curve, in which case the sight distance for the
curve must be computed. B

At simple intersections the following formula may
be used for computing sight distance; determine the wvehicle
speed of the intersecting highways and increase these speeds
by 20 per cent of "overdrive'"; coupute from Tables 2 and 3
the stopping distances for these speeds. The plotting of
these distances and their sight distance chords will define
the clear-vision zones. (Figs. 2 and 3)

When two highways cross at the same grade or are
separated by a structure and there is an interchange of traf;
fic, adequate sight distance as a safety factor is of great
importance. Here again, the tables are used to determine the
necessary sight distance zones within which planting should
be restricted. Examples of restricted planting £ones based
on sight distance for a variety of intersection designs are
shown in Figures U4 and 5.

Many roads traverse mountainous country having high
scenic and other natural values. The design requirements for
these roads usually consider a slower speed, sharper curve,
steeper grade, and a narrower pavement and shoulder width

indicated by the character of the terrain. Very often these
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roads, with their accesses and intersections, are first

given only fundamental construction; such refinements as
sight distance being added later, as needed. In such cases,
the removal of plant material as a safety factor may be a
drastic and costly operation. In instances where sight dis-
tance requirements may be predetermined, included in the
design of the road and specified as part of the construction |
program, the operation of selective removal of vegetaxién may
be simpler and less costly.

The Blue Ridge and Natchez Trace Parkways, being built
by the National Park Service through Virginia, North Caiolina,
Tennessee, Alabama and Mississippi, have prepared and used Land
Use Plans for the development of the roadsides in conjunction
with the construction of the roadway. Sight distances on curves
and at intersections have been incorporated in the plans for
construction and maintenance. Figure 6 is a portion of a Land
Use Plan showing the intersection of an access road with the
Blue Ridge Parkway. At this particular place, the terrain and
the existing access road determined the location of the inter-
section. The access road crosses the Parkway in the saddleée of
a ridge at a point that is tangent to the terminus of a tight
spiral having a deltacurve of 6 degrees 14.5'. The roadway
is 2-lane, with a 20-f§ot pavement and 5-foot shoulders. It
was essentlal that adequate sight distance be provided both

on the curve and at the intersection. It was necessary to






