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Graphical Presentation Procedures

JAMES O, GRANUM, Highway Engineer
Automotive Safety Foundation

REDUCING the details of computations
and results to simplified charts, graphs
and maps should be a part of every suf-
ficiency rating plan. Graphic presentation
of data has two main purposes: (1) engi-
neering analysis and (2) interpretation for
general use. In engineering work, graphics
are essential to get quick understanding
of facts, to aid in analysis of various re-
lationships and to observe trends. Refine-
ment and detail beyond that required for
general understanding may be necessary.

For the second purpose, good graphics
properly interpreting engineering data will
provide quick reference material for ad-
ministrators, reduce the mass of data and
text in published reports, and greatly aid
in gaining better public appreciation and
acceptance of the facts so presented.

For both purposes, but especially the
latter, the modern art of fisual aids, al-
ready carried to high levels in many fields,
certainly needs to be more fully explored,
understood, and developed for use of those
concerned with highways.

Figures are presented showing some
early and current means of depicting suf-
ficiency-rating data. Obviously some are
limited to detailed engineering use alone,
and others combine that with the broader
purposes. In some cases, it is practically
impossible to combine the two.

If it is desired to obtain maximum util-
ity not only for engineering analysis but
also for administrators, legislators, user
groups, and the public at large, then the
samples shown still leave room for im-
provement. More imagination, experience,
and study of techniques will find that need.

However, the examples shown have
merit in one way or another. No doubt
there are some excellent ideas on the
boards now or already published but not
located for this brief review. In viewing
slides and in planning graphic presenta-
tions, these points should be borne in mind:
(1) Data should be attractively and inter-
estingly presented, especially if for the

general public for whose eye and mind
there is great competition, but the gen-
eral style should fit the ‘‘tone’’ or char-
acter of the report as a whole. (2) Pro-
duction cost should be a minimum con-
sistent with achieving the objectives. (3)
Abilities of draftsmen, supervisors and
printers may affect the type of presenta-
tion, (4) Use of two or more colors often
provides greater clarity and interest than
black and white but, of course, increases
cost. On the other hand, color variation
(instead of scale) to show degree sharply
limits detail, and poor choice of colors or
bad registration may hamper the viewer.
(5) Scale should be chosen carefully to
avoid distortion or crowding. (6) Charts
and maps should be simplified, omitting
extraneous detail and depicting only one
thing or at most the minimum number of
necessary relationships unless accom-
plished with progressive overlays; legends
should be carefully chosen and adequate
identification provided without over-doing
it. (7) However, consideration should be
given to various devices to attract interest,
emphasize the point and improve under-
standing without misinterpretation. De-
pending on the purpose, then, there is
choice of straight-forward graphics or a
range of ‘‘dressed-up’’ style. (8) Finally
there are the questions of how much lan-
guage should be used within the chart,
what kind of outside caption or head is
needed and whether explanatory legends
describing the chart or what it means are
required, The graphics should be able to
tell the story standing alone, but language
in the chart may be required to show how
to read it, to provide basic information
not shown in the scale or legend, or to
draw attention to a salient point. Dead or
live captions may be used, the former be-
ing simply a title and the latter giving a
message.

These factors, and others, in graphic
presentation are well understood by spe-
cialists in that field. The highway engi-
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neer understands the engineering factors
that need to be portrayed. Good graphics
in highway work need both types of think-
ing and, to use a recently coined word,
good ‘“‘imagineering.”

The graphic procedures for sufficiency
ratings should be organized to: (1) record
field data in permanent visual form; (2)
permit easy revision at regular intervals;
(3) permit easy comparison with other
charted or mapped data; (4) give a ‘‘bird’s-
eye”’ view of the magnitude of each major
element as well as the over-all rating on
statewide systems, routes or sections;
(5) provide for charted summaries.

Each of the following figures shows
various elements of this five part program.
Figure 1: 1939 Missouri Map. This sec-
tion of a Missouri rating map, shown in
a 1939 report, is a pioneering example
of graphic presentation of study results.
The map meets many engineering needs.
It condenses findings into understandable
and useable form showing degree of de-
ficiency, rather than sufficiency, by specific
location. Note that the scale is plotted
on one side of the road line used as a base,
with a traffic volume scale on the other
side. This technique magnifies the vari-
ations, making comparisons somewhat
easier,

Two major elements of the rating plan,
surface condition and combined geometrics,
are shown separately by scale with the
object of indicating higher priority by
wider total bands. Inadequate surface
width is shown by legend only.

However, for more general purposes,
it is observed that the scale is small for
the printed report, there is some non-
essential material on the map and it lacks
general attractiveness, Careful attempt
to follow minor variations in road align-
ment is perhaps unnecessary.

In the Missouri report, this section
is shown only as an example of a product.
The statewide map was apparently made
for office use only. No charted summaries
of results were shown, although many tab-
ular data were provided in the report which
would appeal primarily to students of the
subject.

Figure 2. 1939 Vermont Map. Thisis
a partial section of another type of de-
ficiency rating map included in a Vermont
report, also made in 1939.- In that report,

which apparently was intended to have
wider public appeal than the Missouri’
product, there is folded in a complete state
map twice the report page size,

Use of color gives eye appeal and clarity
which is partly defeated by the variety of
material shown. The base map is appar-
ently a general map (one not prepared
especially for the purpose) and includes
material not essential to display of ratings.

Each color is used to depict a single
element of the rating plan, with a road-
based scale to define degree of variation
from standard. No combined rating was
computed or shown on the map, but this
manner of presentation does give some
impression of combined sufficiency or
deficiency, although overlapping colors
obscure each other in some cases.

The scale and manner of showing bridges
may be considered out of proportion to
roadway elements, but the importance of
structures may justify such treatment.

With this type of map, preparation time

and production costs are relatively high
and revision is more difficult, Neverthe-
less, it appears as an early and significant
contribution to techniques.
Figure 3: 1949 Arizona Map. This state-
wide map is included in the 1949 report of
‘‘Numerical Ratings for Arizona Fed-
eral-Aid Highway System.’”’ It clearly
portrays the combined sufficiency ratings
alone, with nearly a minimum of extraneous
detail,

Road location is shown diagrammat-
ically, causing mileage scale adjustment
to match actual mileage and possibly re-
sulting in slight distortions in the length
of ratings on curved sections compared
to those on tangents. The rating scale is
large enough to show variations at a glance
but causes some difficulties at road junc-
tions. To overcome this, offsets are used,
and these may appear confusing. The rat-
ing is shown like a traffic-flow band, with
the maximum rating of 100 indicated by
uniform width of a line 50 points wide on
each side of the road center line. Thus
numerical values below 100 are somewhat
difficult to determine.

The elements making up the combined
rating are now shown, and the route num-
bers and place names are rather small in
the scale of the printed map.

Over all, however, this method is eco-
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nomical, easy to duplicate, relatively
simple to grasp, and can be readily re-
vised. Its value is indicated in its adoption,
with some modifications, by several states.
Figure 4: Oregon Map. Another tech-
nique in portraying sufficiency ratings is
shown in this section of a large state map
of the Oregon highway system. The map
was printed separately, folded and inserted
in an envelope in the detailed rating report
of 1950,

Various colors identify road sections
according to a small number of rating
ranges, with all miles having a combined
rating below 60 shown in red. The obvious
advantage of this method is quick identifi-
cation and simplicity, although one must
correctly remember the legend while view-
ing it.

Detail of magnitude is limited, and again
the rating of elements comprising the com-
bined rating is not shown. In this scale,
however, it would be easy to match other
mapped data, such as proposed improve-
ment programs, to the rating results.
Figure 5: Connecticut Diagram. Curtis
Hooper reported, in the Highway Research
Board Proceedings of 1948, an excellent
graphical procedure used in Connecticut.
Although it is not a graphic picture of suf-
ficiency ratings as the term is now being
used, it is included here to show a dia-
grammatic picture of many of the elements
composing such ratings.

Hooper states: ‘It is recognized that
the straight line diagrams (previously dis-
cussed) were primarily designed for use
in engineering offices. Only infrequently
was the device used to portray details in
a report which might reach the public....”’
In (planning reports) it was...our attempt
to present data in a form understandable
to interested laymen.... In pursuit of this
goal many changes were made (in previous
engineering diagrams).... It is believed
that this...graphical means...did much to
crystallize the modernization problem....”’

Hooper also points out the need for por-
traying the many interrelationships which
exist and concludes that the straight line
diagram, modified as shown here, coupled
with a recognizable map, serves that
purpose,

This amount of graphical detail is supe-
rior for engineering analysis, but it is
obvious that there are still obstacles to

publication and to lay understanding which
can be partially overcome in portraying
results of analysis through sufficiency
rating procedures.

Figure 6: Virginia Field Work Sheet. This
sufficiency rating field work sheet, nsed
by the Virginia State Department of High-
ways in a 1951 study, is designed tu show
graphically as many of the factors con-
sidered in the rural sufficiency rating
study as possible, It is used exclusively
for rating analysis and is the first step
in the graphic presentation.

The sheet is another form of straight-
line diagram which directly converts
physical data to the point values of the
rating plan, Thus it differs from the usual
diagram which records existing dimen-
sions, etc., whose point values may be
determined and recorded separately.

The Virginia work sheet is used mainly

in engineering analysis but does provide
a relatively simple visual picture of varia-
tions in the several features contributing
to the final rating. It is therefore useful
in general study of particular road sec-
tions. Some revision of data can be done
on the original sheet, but it does not fully
meet this need, nor does it permit easy
comparison with existing diagrammatic
data.
Figure 7: Virginia Mileage Rating Chart.
A technique which combines detailed en-
gineering and more general uses is shown
in this chart of a section of US 29 in Vir-
ginia, The magnitude of the sufficiency
ratings for each of the three major ele-
ments and their weighted combination
is shown on a mile-by-mile basis in a
straight-line diagram.

The profiles are easily interrelated
and comparisons with tolerable standards
and proposed programs are quickly noted.
This chart is relatively easy to prepare,
once data are available and the base is
reproduced in quantity, Note the ‘‘live’’
caption which makes a statement. Ex-
planatory text and legend are shown in
the printed report.

The method is perhaps too cumber-
some for display of an entire system in
a printed report. It fails to identify quickly
the commonly recognized map location or
to give quick relationships of routes on a
statewide basis.

Figure 8: Virginia Rating Map. To over-
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come the defects of the chart just de-
scribed, it was necessary to prepare also
a relatively large~scale map showing com-
bined sufficiency ratings on all routes
studied. It is obviously similar to the
Arizona product, with most of the same
advantages and disadvantages.

Emphasis is given to the combined rat-
ings alone, with much map detail omitted,
leaving only the minimum needed for iden-
tification. Difficulty is encountered at
road junctions - scale reading only partly
aided by use of overlapped shading which
gives the shadow effect.

To improve understanding of what the

map shows and to avoid misinterpretation
of it as the sole indicator of needs or
priority, considerable text was included.
This fact alone points to the difficulties
encountered in developing good graphic
presentation.
Figure 9: Virginia Rural Summary Charts.
These summary charts of sufficiency rat-
ings for 2,500 mi. of Virginia’s principal
rural highways show one means of clearly
portraying the 1951 status of the system
as a whole.

Such charts were published for each
major element, one of which is shown, and
for the combined rating. While a simple
picture, accumulative mileage curves may
not be entirely clear to a layman, and so
the device of brief example printed on one

of the graphs was used.

Such charts can be replotted at inter-
vals to show graphically the gain or loss
of ratings over the period, and break-
points in curves can be observed.

It was not desirable to use bar charts
for this purpose because of scale difficul-~
ties encountered with the distribution of
values.

Figure 10: Virginia Urban Summary

Charts. These bar charts summarizing
ratings on urban sections of the Virginmia
study system are feasible with the distri-
bution of values as shown here. Their
use is more familiar to the average person
and they tell the story. They are not quite
as accurate as the previous charts since
all values between the points indicated are
accumulated in a single bar. However, for
quick information about distribution of
ratings, this method is helpful.

CONCLUSION

From this quick review of available
material on how sufficiency ratings have
been graphically presented, it would ap-
pear that data should more often be inter-
preted graphically, that engineering uses
have predominated the techniques so far
developed, and that good “‘imagineering?”’
and careful study are needed to make the
most effective use of graphic presentation.






