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4 three-structure interchange separates traffic on I-15 west of wrban Salt Lake City, Utah.

dafety: Our Gravest Current

Highway Problem

THERE ARE numerous prob-
lems facing the construction
of highways in the United States.
Money is certainly one of them.
Not because of penny-pinching on
the part of the Federal Govern-
ment or of the people who com-
prise it, but rather because of the
chronic fajlure of revenue sources
1o keep pace with the prolifera-
tion of human needs. The United
States is more dependent on high-
ways for transportation than
most other countries, but it was
wt until 1956 that a realistic step
was taken at the federal level
toward the assurance of adequate
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and predictable highway financ-
ing. This step, of course, was the
establishment by Congress of the
Highway Trust Fund, which fi-
nances the federal share of the
Interstate and other federal aid
highway programs from taxes
paid by road users.

It is no secret that the revenues
flowing into the Trust Fund are
not sufficient to complete the In-
terstate system in 1972 as origi-
nally planned, while maintaining
the other federal aid programs at
the present annual level, This sit-
uation, however, is no fault of
the Trust Fund nor the result of
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any bad guessing as to the reve-
nues that would go into it. As a
matter of fact, actual receipts
have run just about neck-and-
neck with our estimates from the
very beginning.

Consgtruction costs have gone
up, certainly, just as have the
costs of a loat of bread, a new
car, a haircut, a movie or any of
the other necessities or luxuries
of modern living. But the basic
reason for the present inade-
quacy of the Trust Fund lies not
so much in increased costs but in
changing concepts of the kind of
highways we should be building.

AMERICAN ROAD BUILDER



v,

it

Foieass prgsad 2
FRiips e £:44

e s e I T PR
Lo i

carries more than 100,000 vehicles a day dur-
ing peak periods of the year. Tests employing
the aluminum strong beam system bore out the
engineering principle that not only does the
barrier keep cars from crossing the median
strip but the rail *gives” enough to ease the
car to a sitop without bouncing it back into
traffic. This action absorbs the impact so that
the accident need not seripusly injure the driver
or passengers. This is “‘pecple protection’!
While safety is the major consideration, the
advaniages of the aluminum system are an
attractive plus to highway engineers and com-
missions. Aluminum requirgs virtually no main-
tenance, minimizing the hazard of work crews an
the median strip. Aluminum, while it is strong,
is light in weight; insiallation goes fast with less
manpower, and twa men can lift a 25 foot
section if repairs are needed following a crash.
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More and more highway departmenis are
specifying aluminum for bridge rail, light pales,
signs and fences. And they lock o the men at
Reynolds for help in many ways: from preparing
specifications and estimating costs ta assisting
with installation and service techniques. Call
your local Reynolds Sales Office or write direct:
Reynoids Metals Company, Highway Division,
Richmond, Virginia 23218.

Sitrninm

REYNOLDS

where new ideas take shape in

ALUMINUM

Dramatic action photos describe a series of impact
tests made at the University af Miami, in Florida,
To prove the effectiveness of the aluminum median
barrier systern, 34 cars were crashed into various
types of aluminum barrier rail at speeds of around
60 miles an hour,

In all, there were hundreds of tests made over a
peried of years; all sponsored by the Aluminum
Association. Permanant records in the form of high
speed motion pictures and complete instrumenta-
tion document this highly significant safety siory.
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1 is shown as i winds grace-
Wy through the suburbs of
(e D’ Alene, Idaho.

The gravest current highway
milen is the problem of high-
wy safety and the greatest chal-
lnge we collectively face is to do
servthing humanly possible to
e it. The statistics are grim
qengn. Last year highway acci-
dents iajured 10,000 people every
iy, killed 1,000 every week and
and cost well over $800 million in
wseless econatric waste every
ponth. But figures don't tell the
fegth of human misery resulting
mm motor vehicle accidents. In
gre cases, irenically, the sur-
iivors re possibly the real losers.

The records show that hnigh-
way ravel today is much safer
dan it used to bhe In terms of
viles of travel. In 1934, for in-
gence, the fatality rate per 100
Eﬁﬂinn vehicle miles was 16.7. In
196, the rate was 5.7. In other
words, had the 1934 rate con-
inzd, we would have had more
than 150,000 fatalities in 1966
instead of the 52,300 we had.

This is little or no conselation;
o traffie death is too many. But
the comparison does indicate that
te persistent efforts over the
yeers 1o improve the fransporta-
tion systemd is paying off many
Aousandfold. By system, I mean
the driver, the vehicle and the
awironment; and by the environ-
ment I mean the road and every-
thing on and alongside it, plus the
weathar.

The fact that we have made
pogress s reason enough to re-
double our efforts to make the
vehicle, the driver and the road
-hey travel as foolproof as possi-
be. Unfortunately, the causes of
accidents don't fall into neat little
wompartments. Sometimes the ve-
pive &5 at faull, sometirmes the
highway, sometimes the driver,
ofter. a combination of two or
move of these.

Obviously there is no such thing
a5 8 perfectly safe driver, a per-
fectly safe vehicle, or a perfectly
safe highway. Just as obviously,
there is a kind of law of diminish-
ing returns in {ryving to achieve
perfection in any of these three
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elements. A driver will just take so
much training and education. A
perfectly safe automobile would
be one that either didn’t move or
would encase and insulate the
driver so securely and expensive-
ly that he wouldn’t or couldn’t
buy it—or he able to move it
around after he had bought it.
Likewise, any approach to a per-
fectly safe higchway would involve
expenditures of money and appro-
priations of land that would be
utterly prohibitive. We have to
assume, then, that there is per-
haps an irreducible minimum of
traffic accidents and deaths, but
we must proceed with all the
means at our command to dip
down to that bare irreducible
minimum.

We now have about 26,000
miles of the Interstate system in
use—more than 64 per cent—and
the traffic fatality rate on the
open sections is less than one-
third of that on the older, con-
ventional highways. Our experi-
ence 10 date proves that the built-
in safety features of the Inter-
~state system, derived {rom
decades of research, experience
and observation, will save about
8,000 lives a year when the entire
system is completed.

On the other hand, while the
Interstate system will carry near-
Iy one-fourth of the total traflic,
how about the other three-

fourths? As to new highways on
the federal aid systems, the ap-
proach of course is to incorporate
as many of the Interstate-type
design features as possible within
the limitations of available funds.

On the older highways, we are
getting good results with the so-
called Spot Improvement Pro-
gram, and the potential for the
future is promising. This program
was undertaken in the spring of
1964 and it is designed to rid the
federal aid systems of high haz-
ard accident locations by 1969.
The state highway departments
are being encouraged to program
a substantial portion of ABC
{primary-secondary-urban) funds
to federal aid projects aimed spe-
cifically at eliminating accident-
inducing features and locations.
This kind of approach to the
problem is really the only practi-
cal avenue that is available to us
within our limits of money and
time,

I am convinced that the efforts
directed toward building safer
roadways and shoulders, and at
the same time eliminating many
of the hoohytraps from the older
highways, will pay off a thousand-
fold in the prevention of accidents
and the saving of life and limb.
But this is not enough. We must
also direct our efforts towards the
elimination of other highway and
roadside hazards.

Danger lurks where roads and railroads cross at grade. Here, I-8}
spans the railroad tracks near Newton, Connecticut.

We are calling for the elimina
tion of all unnecessary sign sup
ports, light standards, drainage
structure obstructions and other
appurtenances from  proposed
plans. Where the need for such
features does not permit elimi-
nation, they are to be located it
unexposed positions. In cases o
necessary roadside appurtenances,
adequate protection for the out
of-control vehicle is to bhe pro-
vided in the form of guardrail
special grading of the surround
ing area, impact-absorbing de
vices or other means.

Recently, the Secretary o
Transportation directed the Fel
eral Highway Administrator and
the Federal Railroad Administra
tor to undertake an immediat
program aimed ftoward apprais
ing the grade crossing problem
both on highways which are a
part of the federal aid system and
on other roads and streets which
are not on this system. The pre
gram includes development of
guidelines for diagnosing the haz
ards which exist at railway-high
way grade crossings and the de
velopment of an inventory an
classification of all existing ral
way-highway crossings.

The Administrators were o
structed to undertake a progran
to test and demonstrate the ap
plication of the currently bes
known means for grade crossiyg
protection, and to establish :
method for appraising the effe.
tiveness of each installation. |

There is now underway in ttl
Texas Transportation Institug
(Texas A&M) a research proju
for the Texas Highway Depar|
ment in which the Bureau ¢
Public Roads is cooperating. Th
grade crossing study is intends
to analyze accidents and deta
mine the cost and effectivenessi
current and possibly hew types r-:}
grade crossing devices for t
State of Texas. This overall stufl
iIs expected to cover approy
mately a three-year period.

A part of the study includ
the development of a diagnoi
procedure in which a “team” o
review grade crossings and ide
tify the physical features whif
contribute to crossing hazards..
is expected the results of t

AMERICAN ROAD BUILY



duly will be helpful in Imple-
nenting the Secretary’s program,
dthengh results will not be avail-
ile for the immediate program
b Do undertaken.

In addition, it is expected the
Rueaw of Public Roads will un-
ferteke research relating to rail-
ray-highway crossings to develop
inthe shortest possible time a set
of afernative aids for reduecing
fiz number of grade crossing ac-
tilzts,

(One ¢f the promising research
v=s lies in the field of radio
wmmunication between the loco-
mtive and the wvehicle on the
highway, or from the locomotive
inhichway appurtenances which,
inton, would communicate with
tie venicle on the highway. The
glitton involving vehicle-locomo-
i communication components
wild be expected to result in a
sharp reduetion of accidents, since
fie commumication could be ex-
tended to warning devices in the
atemchile  (horns, lights and
tther devices), or could be ex-
fnded fo an automatic applica-
ter of braking systems in the
whicle if research proves this to
bz a feasible solution.

Tte Bureau expects to issue in-
frictiong relating to a railway-
1ghway grade crossing program
n whick the states will be asked
f0 undertake protective projects
aimed toward achieving the ob-
fetives stated by the Secretary
¢ Trarsportation. Each state
hizhway department will be asked
foselect & grade crossing for in-
salation of protective devices.
Thete will be subjected to ap-
praisal as to their effectiveness
and this data used in determining
the types of protective installa-
tirs which will contribufe most
to accident reduction.

The other major problem is ac-
hally a group of related prob-
kms brought about by the ever-
frsasing  urbanization of our
wuniry. In 1940, 57 per cent of
he population lived in urban
areas; by 1930, 60 per cent; and
ty 1960, 63 per cent. And by
1% it is foreecast that 219 mil-
hon people will be living in the
dties and their satellite commu-
tiies—more people in  urban
areas than we have in all 50 states
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SBigning is a vital factor in highway safety. Shouwn: Experimential
signing on I-95 in Northern Virginia tests driver reaction.

today. The problem is brought
into sharper focus by the fact that,
even now, nearly half of all motor
vehicle travel occurs on city
streets which account for only 13
per cent of the total mileage.

In this connection I want to
mention a current program that
the Bureau has developed and
iz encouraging. It is the so-
called TOPICS program, which is
an acronym for “Traffic Opera-
tions Program tc Increase Ca-
pacity and Safety.” This has the
twin purpose of relieving traffic
congastion and enhancing high-
way safety in cities, The relative-
ly new policy invclves an expan-
sion of the federal aid primary
system to permit the selection of
principal streets and downtown
grids, in areas of 5,000 or more
population, to receive federal aid
for certain kinds of engineering
improvements. These do not in-
volve major construction work
but improvements of traffic oper-
ations which can step up speeds
on urban traffic arteries as much
as 25 per cent as a result of a
relatively modest investment.
TOFICS may iovolve such im-
provements as channelized inter-
sections, added approach lanes to
signalized intersections, left turn
slots, pedestrian and highway

grade separations, control sys-
tems tied directly to traffic condi-
tions, separate bus laneg, reverse
direction lanes, unbalanced lanes,
and improved truck and bus load-
ing stations.

What we are striving for in
this program, of course, is great-
er utilization of existing high-
ways, thus providing a great deal

- of addifional traffic service at

minimum cost. Obviously, it is no
substitute for the needed new
freeways and other urban arteri-
als that must continue to be built
to catech up with and then keep
pace with the expanding urbaniza-
tion of the country.

The American people are de-
manding that the aeccident rate
on our Nation’s highways be re-
duced. To accomplish this, both
existing roads and highways in
the planning stage must be
brought up to high safety stand-
ards., The public has indicated
guite strongly that it is no longer
satisfied with just getting from
here to there. Thev want not only
more highways, but safer, more
useful and more pleasing high-
ways, and one of the great chal-
lenges of these times and of the
future is to accommodate our
road building efforts to this de-

sire.
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The *“No Zig
‘When You Should

Zag’ Highway

By William J. Flanagan
New Jersey Turnpilke Authority
Ewxecutive Director
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HE OVERRIDING considers
tion before the New Jerser
Turnpike Authority when i
started to plan its expansion pre
gram in September 1965 was thi
of safety. All the inventive erg
neering know-how available wx
put to work to devise not only the
most modern and feasible method
of widening the heavily travels
northern section of the turnpik
from six to 12 lanes but, also, fo
design a dual/dual facility whid|
would provide the ultimate in safé
travel for the burgeoning traffe
which reached a record peakd
almost 74 million vehicles in 197

Construction on the widenir
program was begun in Novembe,
1966 and, today, work is progres
sing satisfactorily toward the
scheduled completion date of Jar
uary 1, 1970. The New Jersw
Turnpike, the world’s busiest tol
highway, will then featurs 2
unique safety design along tk
expanded section north of Edisu
New Jersey.

What is unique about the ne
design? The dual/dual conce
has been perfected to provide car
tain outstanding safety factoy
Twenty-one miles of the 30 north
ern miles to be widened will co:
sist of four three-lane roadway
two northbound and two souff
bound—but with an innovatio
Each roadway will be independer.
and separated from the otle
three by a median surmountedhy.
double-face steel guardrail. The
will be individual exit and ent;
ramps at each interchange. (T:
present six-lane turnpike has:
10-foot median separating t
three-lane roadways runningi
each direction). The north-
southbound sections of the «
panded facility will be dividedb
a 26-foot median, and the ir
roadways on each side willl
similarly separated, so that i
completed highway will b
three median barriers. ‘

What will this mean to
patrons traveling the New Jery
Turnpike in the future? |

The answer is obvious. By i
use of separate ramps to m:?
from each of the four three'y
roadways at each interchan;I
vehicles will not be r<-:>quirede1
negotiate the hazardous mane;l
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