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Mr. SkeeLs. Maybe we have telepathy.
hMr. Constanpy. Maybe you could say this was too much of a good
thing.

Mr. Skeers. They tried, but they did look at it. When they looked
at it on paper, it did not look like this.

Mr. Cravsen. How would you alter the design in this specific in-
stance ?

Mr. Skrers. How would I do it? I would bring the railing closer
to those piers. I would clear them by perhaps 2 or 3 feet, bring them
in. And then of course I would not use this type of post and I would
use more of them.

Mr. Constanpy. What do you think of that, Mr. Ricker?

Mr. Ricker. I certainly agree it is flared out too much. If you come
in within 2 or 8 feet of the piers, that would be adequate.

I am not quite sure of Mr. Skeels’ comment about the kind of post
or more posts, because I think this is 6-foot-3-inch spacing.

Mr. Prisk. It is.

Mr. Skerrs. I stand corrected. I thought it was 12. T would use
6 feet 3 inches.

Mr. Prisk. Here is a closeup of the same installation, same location.

Another attraction that they have here is that the curb, which runs
along outside the rail, just under the structure itself is a disturbing
feature. We are going to talk about curbs later.

Mr. Constanpy. Is that curb serving any purpose?

Mr. Prisg. It cannot serve any useful purpose at that location.

This is the same location we looked at a moment ago.
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Now, here is what you get as you continue on the project. Looking
along this backed-up section here, you get to the sign support structure,
and the rail is bellied out again to pick up this location of the si
support. Again, it creates somewhat as a pocket on this side; but if the
sign support is there, I do not know what else you are going to do about
it.

Mr. Skeers. Move it over.

Mr. Constanpy. You can see you can move the entire installation
over there. That is one thing you can do. There has been a hit on this
side opposite the sign support, too.

Does it seem that the bridge could have been lengthened so that
the footing and the supports would have been within the median
barrier ?

Mr. WiLxes. That is the comment I was going to make; the sign
bridge could have been lengthened to approach the median.

Mr. Constanpy. I just wonder if that would inecrease the size of
the bridge structure, the sign bridge structure?

Mr. Wnres. It would be a nominal increase.

Mr. ConsTanpy. The kind of cost we are talking about would not
make it prohibitive, would it?

Mr. WiLkes. No.

M;' ConsTanpy. You would save something on guardrail installa-
tion ?

Mr. WikEes. It would help out.

Mr. Constanpy. If you want to add the cost of the accidents you
anticipated here, you would probably extend the bridge?

Mr. Wickes. T would agree.
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Mr. Prisk. Here is a case where they did not go out and pick up
the signpost. This is right in the same vicinity. And there is a sign
bridge, the same type we just looked at. Here is a double beam, blocked-
out rail, median barrier installed along one edge of the median in-
stead of down the middle, so this is too far away to go.

Mr. ConstaNpy. Does anyone on the panel have any suggestion?

Mr. Wikes. This looks like an exercise of judgment here. They
wanted to protect the outside of the curve so they located the beam
closer to the right-hand lane, the lane that is going away farthest.

Mr. Constanpy. How about extending this bridge, does it begin to
reach a point where it is no longer feasible, or could that have been
extended so the support could have gone within the guardrail, the
median barrier? o

Mr. Witkes. That would require an extension of, it looks like 15
or 20 feet, so that would be a substantial increase in the size of that
structure. ' -

Mr. Constanpy. We do not have to let, this remain this way? This
is not desirable, is it? The legs of the sign bridge are just a few feet
off the traveled way and they are unprotected. Do you care to com-
ment, Mr. Skeels? _

Mr. Skeers. I would cross the median barrier, pick up the sign on
the other side, and then cross back again. If you could drift the barrier
across the median, pick up the sign leg, without lengthening the sign.
Another solution, and one that has been used on I-94 in Michigan,
is to bring a barrier in from the other direction, just past the sign.
In other words, bring in especially a guardrail that ties into the
barrier, into the median barrier, and bring it toward the sign in the
direction of travel, and just past the sign. In other words, put a third
leg in there, if T make myself clear.
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Mr. ConsTanpy. Yes.

Mr. Prisk. It canbedone.

Mr. ConsTanpy. Mr. Ricker.

Mr. Ricker. You are speaking about the location of the median
barrier as the outside of the curve. I think there is another reason.
There seems to be longitudinal drainage in the bottom of that median,
so you cannot put the barrier right over the pipe.

Mr. Pris. Thatistrue.

Mr. Ricker. It has to be off that one way or the other.

Mr. Prisg. That istrue.

Here is another view of the same thing. In this case your pier re-
mains exposed and it is the hazard, again, with the double beam
rail on this side [indicating]. So you have a chance of coming on
down in here, into this swell, and ending up passing the pier on either
side, or perhaps striking it.

There is a little bit of rail here. Let’s take a look at that.

s e 2 D

This has been hit, obviously. Whether it did the job or not, we were
not there long enough to find out; but nobody could go home too
healthy after that. ‘
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Here is another case where the rail continues on down. When you
have a series of structures here with these lateral throws back toward
the roadway, all of them I think could be lengthened to advantage,
a little more gradual transition.

This, now, is a spur of I-95. There are some interesting things up
here. This is a California-style barrier with slats incorporated in
here so as to form a headlight glare shield.

Mr. Wison. May I comment on that?

Mr. ConsTaNDY. Yes, Mr. Wilson.
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Mr. Wirson. This is even better.

The fact that you have a curb in front of this makes this barrier not

rform like it ought to. It is almost essential when you use a cable

arrier, because of the critical height of the cable itself, that there be
a smooth path from the roadway to its contact with the cable. In this
case here I am sure you are going to get enough bounce, you will
either bounce over it or under it, or something.

Mr. Prisg. I think we are going to have an anticurb club here,
Mr. Chairman, if this keeps up.

Here is another view. This 1s one of the hazards, of course, along the
way on these cables; turnbuckles are pretty solid.

Mr. ConsTanpy. You have had some experience with the turn-
buckles, Mr. Wilson, in California, have you not?

Mr. WirsoN. Yes. They have to be designed so the vehicle will not
get tangled with them. There should be as smooth a transition along
the cable as possible.

I want to point out one other thing here. This has a lower cable,
which originally was used to snag the vehicle and hold it into the
barrier, but we no longer use that. We just use the two upper cables at
about 30-inch height. _

hMIZ'. Crausen. What problem did you run into to make you change
that?

Mr. Wmson. Apparently it snagged the vehicle all right and I
believe it had a tendency to rotate the car, and this was not desirable,
because unless you are tied in with a seatbelt or something, you are
liable to get thrown out of the vehicle. We no longer use it.

Mr. Constanpy. You have had quite a bit of experience in Cali-
fornia with this type of median barrier. I wonder if you recollect any
of the statistics ?
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Mr. WiLson. Well, we only use this barrier, this type of barrier, on
a median that is 22 feet wide or wider, the reason being that there is
considerable variation. When you hit it from one side, it is liable to
deflect up to about 8 feet. And if you use it in a narrow median, you
are liable to entangle a car coming from the opposite direction.
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Mr. Constanpy. That would suggest this is a median not wide
enough for it.

Mr. Wiison. I think that is correct.

A1l barriers, regardless of where used, cause some accidents, al-
though we found they do prevent all cross-median accidents.

enever you put a median barrier of any kind, or in fact, any
guardrail, it becomes a fixed object of one sort or other and it is going
to be hit. So what you are doing here is trading lives for a few injuries;
that is really what is the case, because these do cause some accidents.
But it seems that hitting a cable barrier where you can use it—and
you cannot use it in a narrow median successfully—why, there is a
certain spring to it that decelerates you at a rather—well, a rate that
you can stand.

Mr. Cravsen. This type of design, coupled with an adequate safety .
belt and shoulder harness, would this eliminate the problem of safety
concerns? '

Mr. WiLson. If it were used in a wide enough median and you do
have the proper equipment, I would say yes.

I have read ae(}ot of fatal-accident reports where the median bar-
rier is involved, and the predominant cause of the fatalities that are
inirlgl'lved with these things are because people are thrown from the
vehicle.

Mr. Constanpy. Do you happen to know how often your barrier
of this type is hit on the Los Angeles Freeway, per month or per year ?

Mr. Wison. I do not know. I cannot give you the exact number.
I know we have about five crews that do nothing but fix this barrier.
They are going at it all the time. Quite often they will run behind.

Mr. Crausen. Mr. Wilson, I do not want to prolong this. Are you
still using this type of design?

Mr. WisoN. Yes, sir. We are using it, as I said, on medians 22 feet
or wider. It is an effective barrier. It is an economical barrier. Of
course, without the lower cable here, it runs about $3.50 a foot to place
a barrier of this kind. It is about $8.50 per foot for a blocked-out me-
dian barrier of another type.

Mr. Cravsen. In summing up your statement, if I understand cor-
rectly, you state that you feel you can save more lives—you may have
some injuries, but you can actually minimize the number of injuries by
coupling this with an adequate safety belt and shoulder harness pro-
gram? :

Mr. Wirson. That is my opinion.

Mr. ConsTanpy. In the course of this trip we made around the coun-
try, the staff found there is some opinion if you use both shoulder
harness and seatbelt, you have a greater degree of safety than with
just one.

Mxr. SkEELs. Oh, let me talk. [Laughter.]

Mr. CrauseN. Do you want equal time ?

Mr. SxeeLs. The shoulder harness, diagonal shoulder harness should
never be used without a lapbelt.

Mr. Constanpy. Without a lapbelt?

Mr. Sgeers. A lapbelt without a shoulder harness is not bad. A
shonlder harness without a lapbelt is apt to be bad. Both of them to-
gether are good. :
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Mr. Constanpy. I was close.

Mr. SkeELs. The best restraint system we know is the lapbelt plus
shoulder harness.

Mr. ConsTanDy. I see.

b %\Ir. SkEeers. The worst one is shoulder harness without the lap-
elt.

Mr. CrauseN. As a former aircraft fighter pilot that had to use both,
when we grabbed the wire, I would agree with you.

Mr. SkeeLs. I would like to make a little comment about this barrier
if I could. I do not disagree with anything that has been said about it.
‘We have run a test or two at the proving ground on this and have one
conclusion, which Mr. Beaton, at least, agrees with. )

If this barrier is struck at a relatively small angle, an angle, which,
on a beam-type barrier, you just glance off of and continue on your
way probably with a scratched fender, if you strike this type barrier
at this small angle, it tends to snare you and make a much more major
accident out of 1t. A1l he has said about the low deceleration is correct;
it gives you very mild deceleration, but it tends to snare you and hold
you in place and make a major accident or more major accident out of
what perhaps, with some other types of barriers, might be only an
incident.

It does have the advantage that T have heard espoused that it traps
the car and enables the government to get the owner, driver of the
accident car, to pay for fixing the fence. It keeps him there.

It does tie up traffic when you get an accident, and you get more of
these accidents with this type barrier. However, agreed, you hurt
very few people.

Mr. CrauseN. Would you agree with that, Mr. Wilson ?

Mr. SkegeLs. Give him equal time.

Mr. Wison. That is right. Where we have used this barrier under
the same conditions as a beam barrier, we find there will be a few more
accidents involving this barrier than the beam. And as Mr. Skeels says,
they will glance off the beam and go on their way. They may bend
t{llell‘ fender up pretty badly. But this will snag them and keep them
there.

You do have to get into that pretty far before doing damage to it.

We do recover a considerable amount of damages from the owners
of the vehicles.

Mr. Cravusen. If you had your choice, you would run the guardrail
rather than this approach?

Mr. WiLson. Well, it would have to be used under two different
conditions entirely. We would not consider any way using this median
barrier anywhere where we could not park equipment in the median
to fix it; because in this case here, if you park a truck along the road
to do any repair work, you are going to have to take a lane of traffic
away, and the first thing you know there will be accidents developing
down the line you do not even know about, so we are very careful
about that.

Mr. ConsTanDY. Mr, Prisk,

87-757 0—68——39
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Mr. Prise. Here is an installation where it actually was hit. This
is not the same location, but this is the same type barrier without the
glare shield in it, and the car was decelerated and knocked down
about six or seven posts and presumably came to rest at that point.
This is on a section just off the project.

Mr. ConsTanpy. Although it does not show very well in this picture,
what the automobile does 1s cause the chain link fence to bunch up
in a big wad, is that not right, Mr. Wilson?

Mr. WiLson. Yes.

Mr. Prisk. It is in a pile down here [indicating].

Mr. Wirson. Incidentally, we found the chain %ink fence itself was
not an essential part of this barrier. It performs just as well without it.

Mr. Prise. Here we move right along.

Here is the junction, again, between W-beam rail and this California
barrier we were just looking at. It is perhaps noteworthy that that
lower cable was loose and laying on the ground unaccounted for.



Here is the transition on the other side, which of course would be
entirely satisfactory from that viewpoint.

I think the previous one here could get you into some problems,
particularly with that top rail.
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As we move along to the other end of the barrier, we find the eyebolts
into the end post on the structure, and of course this is completely
unprotected here for a short distance. This kind of subject will be
discussed when we get to our bridge discussion.

Here now, on the newer section, the newer designs in Rhode Island,
they have developed this style. You are looking now at a buried rail.
Thisis flared and buried ang they have also raised the rail up to 80-inch
height at this point, which may be a little bit too high, particularly
being on top of a curb again, because of the possibility of the vehicle
jumping.
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These are new designs. This is looking from the other direction. You
see the steel blockout sections. These are just being installed. This does
go directly into the ground.

Here is the way it lines up when they take it back into an embank-
ment. This section is not completed yet, but it will be anchored,
actually anchored in the slope in this case.

This is all part of the approach protection for that structure you
see in the distance.

This is north of Providence.
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And here, another newer section, newer treatment where they are
running the end of the rail into the embankment right at a slope
around their structure and beyond the structure, so this would be
fairly well protected.

Incidentally, we shall be talking about structures and you will see
that this wall is well back off the pavement, partway up the slope here.
We will be discussing that later on.

Mr. SkEers. I like this approach down under the bridge, this treat-
ment of the edge of the road, this sloping portion. That is good.

Mr. CrauseN. The thought occurred to me—as a matter of fact,
Mr. Howard and I were just chatting aout that earlier—would it not
be possible to utilize that sort of an approach from the bridge on down
by applying this to landscaping rather than necessarily using the
guardrails more and more? I think one of the preceding pictures
there—is there a chance of backing up here for a moment ?

Right there. Would it not be possible to extend the landscaping on
down so as to minimize the need for the guardrail and have the same
effect as what you had underneath the bridge?

Mr. Prisk. Well, the guardrail is a physical protection of the type
that—I guess I do not understand your question. But I do not see
thalt you can put in landseaping that would do the job that the guard-
rail does. ’
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Mr. WiLges. Without moving the abutment back.

Mr. Prisk. That is right.

Mr. WiLkEes. The abutment is too close.

Mzr. Prisk. Unless you are going to change the structure.

You are faced with the fact you have a fixed object very close to
the edge of the paved way and this is put in here as a steel beam
along these steel posts in order to keep some of them from hitting
the end of the structure. '

Mr. CrauseEN. Maybe it would be more expensive, but the thought
that occurred to me was if you were to extend this landscaping on
down like this [indicating], it may not require the utilization of the
guardrail. Let’s move it up to where the bridge is and T will show
you what I mean.

Right over in here, to have the same effect here [ indicating].

Mr. Prisk. Yes, if you could recess the wall as this is done, cer-
tainly. Absolutely. This is very desirable.

‘We shall be talking about structures tomorrow and you will see
a number of examples of this type. I think that should be applauded.

Mr. CrauseN. Would the expense of that type of landscaping be
similar?

Mr. ConsTanpy. It is not a matter of landscaping.

Mr. Prisk. It is a matter of lengthening the bridge structure.

I misunderstood you, because you spoke of landscaping. You have
to increase the span from this point here on out to this point [indi-
cating] in order to accomplish what you are speaking of, I believe.

Mr. Crausen. Yes.

Mr. Prisk. Jack, do you want to talk about this? _

Mr. Wickes. 1 agree, the big expense would be lengthening the
span, or lengthening the structure, a greater expense there than would
be the landscaping itself.

Mr. CoxstanDY. Now we have moved on to Missouri, have we not,
Mr. Prisk?

Mr. Prisk. We have some pictures from Missouri that are very
interesting. We do not have very many for the simple reason Mis-
souri has not made hardly any use of guardrail on this particular
project. This is Interstate 35, north of Kansas City, a rather long
job, but with hardly any guardrail on it.

Mr. ConsTanpy. Yes. In 28 miles, the only portion of the project
having guardrails at the time we visited it was the guardrail pro-
tection at this first bridge at the southern end of the project. I think
they were beginning to mstall it on a second bridge a mile or so above
this.
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Mr. Prisg. It would be pretty hard to fault them on this kind of
an installation. The washer is there and it is blocked out and the
height was about 26 inches.

As we take another look at this first bridge which was equipped
with rail, we find this approach rail on the right pretty well buried
in line with the edge of the paved shoulder, as I am pointing out
here [indicating], and on the left just about the same kind of
treatment.

If anything, this may be a little bit short, but otherwise it looks
fairly good as far as that part of it goes.

Now, this is a dual bridge and you must remember there is a hole
down there [indicating].

Mr. ConsTaNDY. Mr. Prisk, we might pause there. You say as far
as this part of it is concerned. Remember, we are talking only about
the guardrail. Tomorrow we will be concerned and discuss bridges.
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We will discuss what is at the other end of the guardrail, where
there is a transition from the guardrail to the bridge rail, a point
to which you made reference yesterday.

Mr. Prisk. Yes. There is no protection.

What I was saying is there was no protection for the space between
the dual bridges with that type of installation.

Mr. Constanpy. Mr. Huff, do you want to comment on that? If
I understand what you said earlier, would this be the type of installa-
tion you could recommend ?

Mr. Hurr. If T could see the connection at the bridge, it looks like
what I saw.

Mr. Prisg. Here is the connection at the bridge.

Mr. ConsTanpy. I am not talking about the connection at the
bridge; I am talking about the space between bridges.

Mr. Prisk made the point that this design does not afford protection
to the motorist going between the two structures. If I understood
correctly the comments you made earlier, you would prefer the guard-
rail to be parallel with the roadway. -
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Mzr. Horr. But longer than the one he showed.
Mr. ConNsTaNDY. l’llg
longer?
r. Hurr. Yes.
Mr. ConsTanpy. I see.

hat would be your comment, this should be

Mr. Prisk. This is a bit closer up. You can see the full shoulder
width is taken across the structure. And even the little guardrail on the
far side, on the right, continuing,

Mr. Hurr. We furnished to them our plan—that is almost exactly
our plan—showing the continuity of crossing the bridge, and it op-
erates very well.

Mr. Prisk. Here is the detail of the end as it is buried in line. They
plan, if T recall the comments that we had from the field engineer at
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the time, to put a plate on the top of that, so as to surround it—actually
into the surface of the shoulder.

Here is the left slide. You can see again how this runs on up to the
structure.
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Now we are moving to Nevada and Interstate 80. This is a section
we hit in bad weather. Actually we went from bright sunshine to a
snowstorm that day. But here they have blocked-out rail and wood
posts, as you see, in a fairly good-looking installation. This is typical,
again, of what you find in that State.

Mr. SgeeLs. Was it 6-foot spacing ?

Mr. Prisk. The post spacing in Nevada is 6 feet 3 near the end of
the run, 12 feet 6 normally.

They paint the rail white there and avoid the cost of galvanize. This
matches up nicely with the snow.

Mzr. SkeeLs. No washers.
Mr. Prisg. There are no washers.
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Here is a picture taken under very severe conditions—snowflakes
you see there—but again showing the rail and the blocked-out position
of the rail in relation to the paved surface.

.1}/.[1'. Constanpy. It loses some of the contrast in the snow, the painted
rail.

Mr. Prisg. That is true.

Mr. WiLkes. Was that a curb at the face of the guardrail ?

.Ii/Ir. Prisk. There is an asphalt curb right at the face of the guard-
rail.

Mr. Constanpy. That is not throughout, though, is it?

Mr. Prisg. No, just along embankments and along structures,
principally. :

Here is the approach to the only interchange there was on this par-
ticular job we looked at, few and far between there. You will see the
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approach rail is slightly flared as you move into this section toward the
decision point.

Here is a good view of the gore showing how the rail sweeps off to
the right and on down the exit ramp.

The rail picks up in the gore just a little way beyond the gore. These
points that you see in here [indicating], these white spots are black
and white painting on the asphalt curb to give it higher visibility.

Here is the same view under poor light conditions and during a

snowstorm, indicating again the relative position of the rail, the po-
sition of the gore.
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Here is another view showing the small amount of flare that was
used there.

This I think perhaps is one that I would call your particular atten-
tion to, because of the fact that this [indicating]—this is the one inter-
change structure on the project and for some reason it seems unex-
plainable. Even at this point in time, a month or so after we looked
at it, there is no approach rail along this embankment as you move
toward the parapet end of that structure. There is one on this side
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[indicating] and there is one on the other roadway, but none on the
approach side at the right-hand side.

Mr. ConsTanpy. I %elieve there is none leaving the bridge on the
right side either, Mr. Prisk,

Mr. Prisk. I believe you are correct. There is some here on the left,
but none on the right.

Mr. Constanpy. Does not the correspondence we received from them
since then indicate they have either installed this guardrail or they are
about to?

Mr. Prisk. A few days ago we had word—that is correct—that the
rail was being installed by maintenance forces. It had been inadvert-
ently omitted.

This shot—one thing shows—again this slight flare that is used, the
rail is not buried but left exposed. You do see, as an incidental by-
product of this photograph, a very good contrast between the surface
of the shoulder and the surface of the roadway itself. That contrast
was evident both under poor conditions and good conditions.

Mr. Howarp. Now, Mr. Prisk, on that photograph, the previous one,
what is the necessity for guardrail? You have fairly level land if the
car should leave the roadway. It could be, as we were talking about
before with Mr. Clausen, this idea of trying to keep the land as level
and clear as possible off the road, that if an automobile does go off the
road, the driver could very well have enough time to regain control of

. the car or bring it to a halt. But if he hits that guardrail, he is in
trouble right there. I wonder what the purpose of that piece of guard-
rail is? There does not seem to be that much danger.
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Mr. Prisk. Well, the land may look a little bit flat from this picture
and perhaps in the others, but actually there was rock in this area, and
without being able to recall any more about it, I can only conjecture
that this rail would have been put in because of the nearness of some
rock outcropping on the inside of that curve.

Mr. SkegLs. Is there any drainage across there?

Mr. Prisk. I do not think there is any drainage there.

Mr. Howarp. You would think possibly landscaping could be a sig-
nificant factor for safety here, making it safer than the guardrail?

Mr. Prisk. Certainly any place where you can reasonably take
slopes back and get rid of guardrail, you are better off, because you
for all time solve your problem. There is then no maintenance for
guardrail and very little on the slopes. ,

Going ahead, we see the advance sign coming in toward the inter-
change that I mentioned. We saw a closeup a little while ago.

9
Beowawe

rescent Vailey
exir §owiLe
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This is again the standard type installation, blocked out, through-
out, and 6-foot-3 spacings.

This completes Nevada and we move next to a location in Indiana,
where we looked at I-69.

This is a portion that runs between U.S. 24 and U.S. 224 just south
of Fort Wayne, Ind.

‘When you move to Indiana, you find this type of guardrail installa-
tion. It is not blocked out. There are no washers on the joints.
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And as this measurement shows on this récently completed section,
there is only 22 inches of height on the rail.

Mr. Constanoy. What do you think of that design, Mr. Skeels ? The
height, not blocked out, steel posts, and no washer?
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Mr. SeeeLs. Well, of course, it needs the washer. The steel post is
probably not strong enough. And that height is a bit low all right.

Mr. ConsTanpy. By about 5 inches would you say ?

Mr. SkeELs. Yes. About 27 inches is about right.

Mr. Prisg. AsT say, this height varied quite a bit in Indiana. I have
guardrail measurements here up to 30 inches, so some of them are quite
high and some of them were as low as 22 inches.

Mr. Constanpy. You cannot say it averages out.

Mr. Prisk. On the average it looks pretty good.

Here is a fairly short section of rail installed at the outer edge of
the shoulder, and it is a recently completed and opened project, early
this year now. I think we continually have to remind ourselves that
these are very new projects; quite short.

You will see the reason for the rail. There is an extremely large pipe
that goes all the way under the roadway here that is part of the irriga-
tion system, of the drainage system, for the surrounding land. But in
the process of protecting motorists from getting down here to that
hazard and the headwall that you see here, a fairly short rail was
installed. : ’

I think you can conjecture, possibly, that this slope is a traversable-
type slope and perhaps this introduces more hazard than it is worth.

Mr. SkegeLs. I would agree ; the pipe goes under the road.

Mr. Prisk. Yes.

Mr. SkreLs. It could have been carried out another 20 feet and
eliminated the hazard for all time without the guardrail. The guard-
rail is certainly contributing more hazard than it is remedying in this
case.

q Ngr ConsTanpy. You gentlemen would agree the slopes are relatively
at ¢

Mr. SkeeLs. That slope looks real good.



625

Mr. Prsk. Here is a treatment on the approach to short structures.
You have an extremely short section there. I think this is only a 12.5-
foot section of rail in advance of the structure, directly head on.

Here is looking from an overhead structure down to what you find
again shows a great deal of respect for this hole between the twin
bridges, because they carry the median rail all the way across, almost
too close to this road, in order to protect against dropping in at this
point.
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Here again [indicating] you have the head-on situation. )
Mr. Constanpy. In that Fhotogra,ph it would appear the median
guardrail there is on an angle as it comes across the median, but I be-

lieve I am correct, Mr. Prisk, that it is only apparently there and it is
due to the swale? Actually that piece of guardrail is straight?

Mr. Prisk. Yes; it is straight.

I think we have another view to prove that,

Maybe not here. Here again, just one section of rail in advance of
the side pier. You have two panels in advance of the center pier. So
this is 50 feet of rail, gentlemen, and this is 25 feet on this side.

There it is close up.

i
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Mr. Consranpy. I think that might be worthy of comment from
members of the panel. Mr. Skeels? ,

Mr. Skeers. This is useless; this is a waste of money. You certainly
have got to put in a great deal more than this and a great deal better
guardrail to get any protection at all of that pier.

Mr. Constanpy. This would seem to lead the automobile using it
directly into the pier?

Mr. Skerrs. Well, if you visualize that if a car does happen to hit
this thing on the face of this, on its very short face, the rail is going
to be deflected backward and the car will probably line right up
with the pier by the time it gets there.

Mr. Constanpy. What do you think about that, Mr. Huff ?

Mr. Hurr. I agree with him.

Mr. Constanpy. Mr. Ricker?

Mr. Ricker. I was going to reverse what you said and say it is
not worth commenting on.

Mr. ConsTanpy. Beg your pardon?

Mr. Ricker. It is not worth comment. You need much more guard-
rail to give adequate protection.
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Mr. Prisk. Here is another view of the same thing.

Here is the median side in a little more detail ; 50 feet of rail.

Mr. ConsTanpy. Mr. Skeels, I was only going to add, these are all
too typical. They are fairly common. They are not unusual.

Mr. Wikes. But I would like to observe it is in the right position.
It is near the middle of the median and it is not at the edge of the
paved shoulder.

Mr. Constanpy. That is true. I think that is worth while in light
of a few of the pictures we have seen; it does leave something to be
desired, however, the guardrail itself. Mr. Wilson, would you care to
comment on this?
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Mr. Wison. I think about everything has been said that need be
- said about this particular situation.

In the previous picture, I did notice one other thin(f——[slide] no,
I guess it is a couple of pictures back—[several slides]—the sign
structure—there it is.

I suppose those are I-beams? If they are the sign should have been
on the structure.

Mr. ConsTanpy. Yes. We will have another session which will
relate to the signs and we will see more detailed views of signs on
this project.

Mr. Prisk. Here is a closeup of the protection at the twin bridges
showing how the approach rail has carried across the center of the
median, also doubles back for a number of panels.
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And this is doubled back one panel—excuse me, only one panel.

Now this is new work. We moved away from I-69, which is the
voute we were just looking at, and this is a portion of I-70, east of
Indianapolis. And this is not yet even open to traffic. There is work
still going on on it. So this is a brand new piece of work. And as you
look at the first entrance ramp on the approach to a structure, this
is what you see. The improvement has been made to lengthen the rails,
both on the right-and on the left, and the rails have been buried.
The approach ends have been buried.
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The detail of that shows again here. These are buried in line, not
twisted ; they are buried straight down.

You will notice as you get up to the structure that you have a little
pocket up there, and as far as the rail is concerned, it pretty well cuts
off your shoulder as you reach this particular structure. This is per-
haps a little more detail about a structure than it is about a rail, but
In any event you see the alinement of the rail.

Beyond this structure you can see how the shoulder picks up and
makes a normal location of rail.

Here is a closeup of the undercrossing on that same project. They
have not lengthened the rail too much but instead of having two panels
here [indicating], which would have been stopping at this point, this
%}ms been doubled, at least, and brought out here a little bit farther and

uried.
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Even though this is brand new and, as I say, there has not yet been
any public traffic on this highway, this would appear still to be some-
what short of desirable.

Mr. SkxeLs. I would like to point out one other problem on this
particular picture. It is that culvert down in the ditch. It is a flat wall,
at right angles to the route of traffic, and a car going off the edge out
of control can bottom right into that culvert.

It does not have the benefit of the back slope angle. It is a bad place
that is all too typical on the roads.

I do not recall seeing any accidents involving these myself, but this
certainly is a hazardous area that should be considered perhaps in
some other area.

Mr. ConsTanpy. Yes; we will get into a segment on drainage instal-
lations later.

Mr. Pris. As you reach the structure, this is what you find—no
anchorage post driven close to the side pier.

On the median side, this is what you have. Again with an extension
from the previous job that we looked at on I-69, which stopped here
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with a straight-up rail, to a section that now has a buried approach
end at least. .

This 1s what the median end treatment looks like a little bit closer
to it.

I come back to still another job, and this is on the beltway around
Indianapolis, where some work on guardrail and rehabilitation or
improvement is underway. And this 1s the before condition.

Mr. Constanpy. Before you get to the after, as flat as that area is
beyond the guardrail, is the guardrail needed at all?

Mr. Prisk. You took the words out of my mouth.
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Mr. ConsTanpy. I am sorry. This is a very unusual picture, although
the condition isn’t, because several gores in that circumferential
around Indianapolis are treated in the same fashion generally, which
would be—I have forgotten the size of the supports %or the sign, but
they are enormous and they straddle the guardrail.

Mr. Prisk. This car over here gives an indication of the flatness of
the land.

But the guardrail actually projected before the improvement started
between the posts here, the I-beam supports, which if I recall cor-
rectly are 8-inch I-beams. And so you ran a chance of being impaled
on the guardrail or hitting the I-beam, either one or both.

Now this is what has been done as a part of a multi—I was going to
say multimillion-dollar project. It is not quite that much money.

Mr. ConsTanpy. The project for a number of improvements relating
to guardrail is approximately $800,000.

Mr. Prisg. Thank you.

B

Speedway
Clermont A -

Mr. ConsTANDY. Some 24 miles of this circumferential. It includes
treating the ends as well as the installation of some new guardrail and
installation of guardrail leading to the bridges. o

Mr. Prisk. This is a part of a major improvement and this is pre-
cisely what has been done at such a location as we saw in the previous
slide. This has been pulled down so that you have a buried rail here
at this point and your choice now is only running into these 8-inch
I-beams.

Mr. ConsTanpy. More than the rail is going to be buried there.

Mr. Prisg. That is right. )

Mr. Constanpy. Could you back up again so we could fully savor -
this? [Slide.] :

This is the before. [Slide.]
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Mr. SkeeLs. Is this the end of the improvement or is this a stage?
Are you going to take the sign out now?

Mr. Constanpy. I could not tell you.

Mr. Skeers. We have to get these signs out of these gores.

Mr. Consranpy. I think that is an ultimate objective. I think things
are underway in some places to achieve it.

Mr. Horr. With the apparent sharp angle of exit there, he had
better take them out or somebody will take them out for him.

Mr. ConsTanpy. I am not sure of that. That is a formidable sign.
It may be hit without much damage to the sign.

Mr. SkexLs. I recall a similar sign in Detroit at U.S. 24, intersection
with 696. They put up the supports for the sign and before they got
the sign on, one of the supports got taken ouf. They put it back up
again and hung the sign on and within a week it was out again. And
they took the two supports out and put the sign some place else.

Mr. ConsTanpy. Mr. Wilson, do you care to comment about the two
pictures you have seen here?

Mr. Wirson. Not really. As Mr. Skeels pointed out, and Mr. Huff
as well, we are going to have to take steps everywhere to get these gore
areas é}lean of all obstructions. And some of us are working in that
regard.

The most that should be located in this area is breakaway posts, of
some sort, supporting small exit signs. Everything else should be gone.
Mr. Constanpy. Mr. Ricker, do you care to comment about this?

Mr. Ricker. I have the same comment. There is a question I would
like to ask Mr. Prisk. Is this the second ramp of the cloverleaf?

Mr. Prisk. Yes.

Mr. Ricker. This is the one some of us had proposed to change the
text of the sign, so it did not need to be aslarge.

Mr. Prisk. Yes; true.

Well, that is a treatment in any event.

That is presently underway.
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I expect this job is still active. This is the back of the sign you just
looked at and there is the structure in the background :

The rail—the moment the picture was taken—was being put in
through the structure so this is an improvement, you might say, to pro-
tect traffic from running into the side piers.

Mr. ConsTanpy. Yes. You can see at the median piers the installa-
tion of guardrail of similar design to the project we went to look at.

Mr. Prisk. Right. .

This is just to let you know it is not isolated. Here is another point
where, again, you have guardrail coming down here. Not quite so close
this time, perhaps, but nevertheless coming down, and it has been
buried. You still have a fairly flat area out here. It makes you wonder
why you need rail in here at all.

@ wesy

Mr. SkeeLs. You might eliminate the guardrail in this. It does not
appear to be necessary. .

Mzr. Prisk. So I think there are places where you can say safety is
not costing money, but is actually saving money. This would be one

lace.

P Mr. ConsTanpy. Mr. Prisk, could you run back through that series
of slides, please? :

Mr. Prisk. I will be very happy to. [Series of slides.]

That is the first “before” situation. [ Slide.]

This is the “after” situation, after the improvement. [ Slide.

This is the rear view of the same sign we just looked at. [ Shde.]

Here is another location entirely where you also have a flat gore and
the same treatment is being applied.
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Now, this is one of the posts that is being erected underneath that
undercrossing that you looked at a moment ago. The rail here again
was up on top of a curb and it is, as you see, put in without washers.

And it was none too high at this point.

87-767 0—68——41
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Here is the view along the rail showing the blocked-out section. That
much was being done.

Mr. Hurr. Is that a cable?

Mr. Prisg. No. That is just a string line; they were driving the
posts while we were there and this just happened to be a completed
section.

This is to show that other places are taking some account of what is
happening in guardrail accidents. I put this slide in to show the com-
mittee that Switzerland has taken steps to improve their guardrail
design. This is a view on the Lucerne-Geneva Expressway and shows
that the gunardrail is flared back and followed in to the embankment.
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This particular installation is put in because of emergency telephone
installations at this point. . » .

Mr. Howarp. Mr. Prisk, can I ask you about how much of a slope a
car can reasonably expect to ride on off the road without overturning?
Of course, I know speed and the direction that it goes off the road
would have something to do with that, but has there been any research
on that? Bcause it would seem, as it has been mentioned, that quite
often we found that there is guardrail where really there need not be;
in fact, if the car were permitted to go off the road, it might have a
better chance of recovery rather than being hung up or damaged by a
poorly designed guardrail.

- Mr. Prisk. We are recommending 6 to 1 slopes off from the edge of
the pavement on the foreslope, and 4 to 1 slopes on the backslopes as
you go up into a cut. - ,

Mr. Howaro. I see. - : : ’

- Mr. Prisg. Go down on a 6 to 1 and go up on a 4 to 1. This is a
traversable condition. o ’

There has been quite a bit of work done at General Motors proving
ground in support of this. I am not aware of any research at the
Bureau, that the Bureau of Public Roads has participated in, as related
to that very problem. : R S

Mr. Constanpy. We will have more testimony on that later, Mr.
Chairman, particularly about the slopes. -

Mr. Crausen. I want to ask some questions. :

Gentlemen, I do not care which one of you responds to this, but I
have just talked to a family that has driven all the way from Cali-
fornia—as a matter of fact, they are going to be returning, probably
by a different routing. The one thing that.they complained about was
the signing found prior to many turnoffs. It is my understanding
that the committee is now receiving letters on this because of nation-
wide press releases about these hearings.

Now, is there any one of you who could respond to this? Do you
see this as a problem, from your point of view? Because we certainly
are getting a goodly portion of correspondence complaining about a
lack of adequate warning on the signing prior to the actual turnoff.

“ Would anyone want to comment on this? I will ask Mr. Ricker.

- Mr. Ricker. The reason I was smiling, I received a letter from the
vice president of a steel company complimenting the New Jersey Turn-
pike Authority on the quality of their highway, and so on.

Mr. Howarp. What State was that ? S -

Mr. Ricker. That was the New Jersey Turnpike. [ Laughter.]

But he said there were no signs for the connection leading to
Pennsylvania Turnpike. o :

At that time there were six signs, five of them overhead. Some you
could walk through the sign. He did not see any of them.

This is a problem I am not sure we have solved yet, to communicate
with the public asto what they should be looking for.. :

The standards on the Interstate System require a sign beginning
2 miles from the exit, another sign at 1 mile, another sign at a quarter
of a mile. : . : K :

- Mr. Crausen. Driving down the highways, I have noticed this my-
self and I have talked to many others who have had similar experi-
ences. You will see people weaving back and forth; they are approach-

ES
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ing the turnoff point and all of a sudden make this last-minute dis-
covery. To me this is one item that needs to be given a priority, I be-
lieve, as far as evaluation by the committee plus the ‘subcommittee
recommendations. : :

‘Would you all agree with this asa panel ¢

Mr. Ricrer. I am sorry; I am saying I don’t quite agree there are not
enough signs there.

We do have a need for a better communication with the public so
they know what they should be expecting and how to use the signs.

S!;igns are there, but we need to explain them better so that they can
plan their trip and look for the proper sign. '

Mr. CLausen. What you are suggesting, then, is content rather than
numbers? ,

Mr. Ricker. No. As a matter of fact, driver education, if you wish
to call it that; public understanding. We need some articles by people
like Jim Wilson in Life magazine or Saturday Evening Post to tell
people what we are doing. :

Mr. Crausen. All right. Mr. Wilson ¢

Mr. WiLson. If the requirements of the Bureau of Public Roads and
the requirements as set forth by the National Joint Committee and
other responsible highway officials are met—and they are in fact; they
are followed on the Interstate System, I think, quite precisely through-
out the country as far as advance notices are concerned—this is just
about all you can do, except to instill in the motorist himself the 1dea
he has to plan his trip a little bit better. I get a lot of complaints, a lot
of letters just like Mr. Ricker does, and quite often we will go out—
in fact we do go on and investigate these complaints and find the com-
ﬁlainant has driven past two or three signs that said precisely what

e was looking for.

Mr. CLAUSEN. Yes.

Mr, Wirson. But with the driving task this day and age and the
traffic you have to handle, it is a very complex problem and you have
to plan ahead.

Mr. Howagp. I have one brief question I would like to ask the panel.

You are familiar with the practice in Europe; many of the direc-
tional signs and informational signs are used by merely using a picture
or drawing. This is done mainly because of the language differences
that you run into ever there. ’

Tt is true, however, that you can see, once you get used to them, much
more quickly what the information is that the sign is trying to convey
than by reading several, sometimes many, words.

Have you any opinions as to the serious consideration that maybe
we ought to give to this idea of information?

Of course, I am aware of the fact the name of a town could not be
done any other way, but “Go Slow; Children at Play,” things like
that, could be done so much quicker with pictures.

Ts that being used in the country extensively, at all, or is it con-
sidered to be not very good for us?

Mr. Wizsox. If you will look at any State sign chart—and I am sure
every State has a sign chart giving standard signs—you will find a
oreat many symbol signs on it. All your curve signs, of course, are
symboled, and I am sure you are familiar with these.
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"I think the last meeting of the national joint committee adopted a
symbol for notifying “Telephone Ahead.” : ‘

Mr. Howarp. Yes. - : : o

Mr. Wirson. Just a picture of the hand set. I cannot recall any
others right now, but I am sure there is some consideration.

Mr. Howarp. School zoning picture. '

Mr. Wirson. I think one of the pictures that has slowed this activity
down here is the fact I think there were studies in Europe and Mr.
Prisk can probably verify this, or-he may disagree with me entirely,
but I understand there is not a very good understanding of the symbols
tﬁey arelusing in Europe. They are poorly understood by the bulk of
the people. : o 5

Mr. II-)IOWARD. That may be it. I know thel}r use them because of the
language barriers over there, for “Parking” and “No Parking” and
things like that. S '

I didn’t understand it very well myself, but I assumed they did. If
we had it over here, in time we would get to understand ; it might make
it easier for people, for information. s .

Mr. Prisk. I think it might be worth saying, Congressman, that the
Bureau of Public Roads about 2 months ago entered into a contract
with a private consulting firm, to undertake a behavioral type study of
reaction and response to symbols and shapes and colors and sizes of
signs, so as to get down to the foundation of our physical and human
reaction to signing and the use of symbols in particular, and how many
of these can be made to be meaningful. - : :

The sign that is most understood by you is the one you are most
familiar with, usually, and so if we move toward adopting new princi-
ples for a signing system, we must be careful to see that these are under-
stood and acceptable to a substantial number of our population. Some
of these signs that Mr. Wilson referred to that they had difficulty with
in Europe are based on the fact that the symbol is a rather abstract and
arbitrary type of symbol. Where a symbol was used such as a railroad
train moving toward a crossing, and you have a picture of a locomotive
and crossing- gate, it is well understood that you are approaching a
railroad crossing, so we dre in a process really of picking and choosing
now or will as soon as this researc]h is completed. ’

. Among the symbols are a great many that I think can be gradually
introduced into our own system, through the medium of the committee
that Mr. Wilson heads. a o :

Mr. Crausen. Well, Mr. Wilson, will it be your attempt then to get
a cross section opinion from the traveling public? I think there is a
tendency sometimes maybe to have engineers talk among themselves
and what they understand is not necessarily what the average citizen
will understand. Will it be your intent to conduct a survey among
members of the driving public?

Mr. WiLson. Well, it will and probably through consultants or the
University of California, and the Institute of Transportation and
Traffic Engineering. We have had that organization do quite a bit of
work for us in connection. with signing. We have several small con-
tracts with them, and I might mention one and this deals with a symbol
too. We were looking for some device to keep people from entering
ramps in the wrong direction, and Dr. Slade Hulburt out at UCLA
made an intensive study of the European symbol and also compared it
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to other ideas that we had ; and it came out that we adopted a new sign,
a red sign with the words “wrong way” on it, rather than the symbol
because the symbol did not do the job we thought the other one did,
so we have been working in this area and will continue to work in
this area.

Mr. Craussen. Well, in conclusion—I know we are getting ready to
wrap up, Mr. Chairman—TI certainly want to thank these gentlemen
for what I think has been some very helpful testimony. We will be
looking forward to it for the balance of the week and to the additional
evidence you will be able to give us.

Mr. Howarp. Thank you, Mr. Clausen.

Mr. Consranpy. I think it would be appropriate, Mr. Chairman,
having guardrail in mind, and what you might consider a repre-
sentative cross section of the Interstate System in the United States
at this point in time, that the members of the panel express their opin-
ions generally and overall on what they have seen.

I would like to begin with you, Mr. Wilson, and ask if you care to
make some comments ¢ ‘

Mr. Wison. Well, I would.

It appears as if there is quite a bit of knowledge available to high-
way departments, and it appears to me it is not being used in a proper
manner. I think even in our own State, we have certain problems in
connection with implementing new developments.

I do not want to make all the comments but I would like to say one
thing, that I do not subscribe wholeheartedly to the fact that a guard-
rail ought to be buried every time there is an end. I think in a good
many cases, particularly in rough country where we build a lot of
highways, the end of the rail can be buried at the side of the slope,
does not have to buried in flat ground, and I think that a modest flare
can be used to advantage, and I would have to disagree with some of
the other experts on the panel here who feel perhaps it should be
buried every time.

Mr. ConsTanpy. Overall, Mr. Wilson, would you say you are satisfied
gith tl;e installation of guardrail generally as is shown in the United

tates? .

Mr. WiLson. There are considerable inconsistencies to be sure. Obvi-
ously there is a lack of communication in getting the word to the people
who are actually doing the work. The variation in heights, the lack of
washers, all of these things point up that while we know this informa-
tion, it is just not getting to the right people.

Mr. Consranpy. Mr. Skeels. ‘

Mr. Skeers. I have about the same comments. First off, I. would
like to make the point that we believe guardrail should be used only
as a last resort, when the need for it cannot be eliminated. If, even by
spending more money, you can make a guardrail unnecessary, you are
better off to thereby solve the problem permanently.

As to actnal construction of guardrail, as we have seen, there are
" many faults; there are many times when apparently it is not intelli-
gently applied. Knowledge is available to cover most of the situations.
I am sure that we can all conjure up situations that we do not know
how to solve, but most of them I think we can solve with the available
knowledge that has been published in the Highway Research Board
papers and bulletins and elsewhere. The primary need is to get this
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knowledge into the hand of those who are actually picking out the
design that goes at this particular place and make sure that it is applied.

You must realize that in many cases this will involve an expenditure
of more money than they are spending now. If we put in more posts this
costs more money ; if we put in longer lengths of guardrail, which in
many cases is needed, this also will cost more money—not a lot more
but some more. We have to recognize that we cannot do the excellent
job that our knowledge will let us do, for the same money we are now
spending. - S

~Mr. Constanpy. I think it is worth recognizing this, that the expen-
diture of additional money does not necessarily mean it is less eco-
nomic. It may be more economic to spend the additional sum of money
to make effective a mechanism in which you already have investment
and which will fail if you do not improve it. Mr. Huff# ’

Mr. Hurr. It has been a privilege to me to see all the pictures you
have shown. However, I have not seen anything very new because I
have traveled over most of these States by automobile, as well as some
of the States that have not been shown. I think I have seen them all
generally, what you have shown. Most everything you have shown is
subject to criticism, valid criticism.

We have seen places the chairman pointed out this morning where
a guardrail was built where it should not have been, and places where
a guardrail should have been built, where it was not built.

I think that is a very valid point he made, and in my opinion
we have in most cases built too much guardrail. -

I think that one danger we have, and I voiced this to the panel at
noon, and other times, is getting into the smug feeling that we know
now how to build a safe guardrail. If we do not watch ourselves, we
will put all our eggs in one basket and find out we have come up with
something that is not satisfactory. v '

Now we have got a lot of people studying this subject, and we
should keep them studying it, and possibly we should try innova-
tions that we experts have not thought of before. _ ‘

I would like to go back with you in my own experience. I guess
I could claim to be the senior member of this panel without any
argument. I have been in the business a little over 40 years, in high-
way engineering. Now to my certain knowledge, construction of
guardrail up until—this is the State I have been involved in—up
until somewhere around 8 to 10 years ago, was mostly the func-
tion of our maintenance people. There was no engineering control
involved. Now, some 8 to 10 years ago, I suppose 10 years ago, we
began placing this under engineering control and I think we have
gone a long ways in the 10 years that we have been working on this,
and I believe with people like the traffic engineers here and a great
many other people who I know will begin instituting improvements
you might have another get-together 5 or 10 years from now, and
we would be in wonderful shape.

‘T believe once you get it under engineering control, the problem
will be solved.

Mr. Constanpy. Mr. Wilkes?

Mr. WiLkes. Well, we have heard some difference of opinion ex-
pressed in the panel itself, and to illustrate that, there is not uniform
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100 percent consensus on the name of the item. Some States do not
even call this a guardrail. They identify it as a guiderail, because they
do not want to imply that this installation will guard and will pre-
serve life. New York State calls this a guiderail.

I do not want to introduce another subject for discussion, but some
of the remarks seem to imply an inherent weakness of a round post
and, of course as a structural engineer, I do not entirely agree. There
is difficulty in using a round post for installation simply because of
blocking out the rail, but the form of the post does not mean it is
deficient in strength. You can provide any strength that you would
need in a round post. That is a kind of side comment.

I do not want to appear to defend the practices that we saw which
were easily identified as being deficient, but I think that most of the
panel members will agree that all of these projcts that we ob-
served required a minimum construction period of 18 months to pos-
sibly 8 years, so that many of the standards that were used in the
contract plans were standards that were certainly old, possibly 2 or
3 and maybe 6 or 8 years old, because there is a normal timelag in
the development of standards.

As I mentioned before, guardrail is an item that is generally installed
by use of State standards. In the photographs we saw of the recently
completed projects, and when you observe projects under construction,
you can see improvements. This is, I think, a tribute to the highway
departments that were responsible, in that they recognize that there is
room for improvement. I think all of us can see that improvement.

Mr. Constanpy. Did you see something else, that some of them yet
fail to understand why they put a guardrail in ?

Mr. Wikes. I would agree.

Mr. Constanpy. With the upgraded standard, in one case, the
guardrail was improved at the approach end but it still leaves you
going into the pier and dead at the other end. I think while it is neces-
sary to recognize there is a continual process of evolution in the up-
grading of standards for these facilities, and we have certainly seen
examples of that, it is more a question of the time it takes to do 1t. Mr.
Ricker?

Mr. RickEr. I pretty much agree with what the other panel mem-
bers have said. I would point out that most of these pictures showed a
growing knowledge of the design of guardrail. Some of them are using
the washer, some are bending down the ends, and so on.

The other thing that seemed to be typical of them is they are applied
to fixed objects. A guardrail has been used for many years for the
second purpose here, on steep, high embankments, and has served the
purpose. This is a sort of new art, putting in short sections to protect
fixed objects, and everybody is learning or has been learning over the
past 10 years, as Mr. Huff said.

I think just about now we know what we should be doing. It is fine,
the sort of publicity which these hearings will bring about, which I am
sure will sharpen everybody’s wits a little bit, to get it in the right place
and proper advanced position. This has happened in my State within
the last 5 years or so. The criticisms I had of guardrail placement,
particularly when it was not long enough or did not begin soon enough
to protect a steep embankment, I do not find that complaint any more.
It 1s being done correctly now. I think this will come.
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Mr. Constanpy. I want to thank you all for what I feel has been
a most productive session, and you people certainly contributed to
make it so. '

We will continue on the same basis, if it is still agreeable, tomorrow.

Mr. Howarp. Thank you, Mr. Constandy. I am very sorry that
official business made it impossible for our chairman, Mr. Blatnik, to
be with us in the latter part of the hearings this afternoon. )

Today we have been privileged to hear expert opinion from this

- panel of distinguished specialists in the field of safe highway design
and traffic engineering. Each of these men is outstanding and nation-
ally known in his field, as is Mr. Charles W. Prisk of the Bureau of
Public Roads, whose experience and advice has been so helpful to us
in these hearings.

The continued presence and assistance of these gentlemen as we
analyze and discuss the design safety of some of our newest Interstate
projects around the country is greatly appreciated by the subcommittee.

It has been disquieting, although not surprising in view of earlier
testimony, to learn from today’s testimony that the same unsatisfac-
tory installations of roadside appurtenances common elsewhere are to
be found on new Interstate projects in various parts of the country.

Theﬁe have been some encouraging signs of progress, but not nearly
enough.

Many of these features are as dangerous as they are unnecessary.
And it appears as late as 1967, they continue to be designed and built
into our highways.

Some of these mistakes are capable of quick and sometimes inexpen-
sive correction. Some may be much more costly to alter, while others,
I am afraid, will just continue to exist for generations to come.

It will be the continuing purpose of these hearings to explore fully
the problems brought about by design practices which have been the
subject of testimony thus far. Certainly the observations and expert
opini(&ns of this distinguished panel can be of great help in that
regard.

We look forward to your assistance when this subcommittee re-
sumes its hearings tomorrow morning at 10 o’clock.

The subcommittee stands adjourned.

(Whereupon, at 4:35 p.m., the hearing was adjourned, to be recon-
vened at 10 a.m. the following day, Wednesday, June 21, 1967.)
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The subcommittee met, pursuant to recess, at 10:15 a.m., in room
2167, Rayburn Building, Hon. Kenneth J. Gray (acting chairman)
presiding. ' _ ,
~ Present: Messrs. Gray, Fallon (chairman of full committee), Mec-
Carthy, Howard, Cramer, McEwen, Duncan, Schadeberg, and Zion.

- Staff present : Same as previous days. ‘ o '
- Mr. Gray. The Special Subcommittee on the Federal-Aid Highway
Program will please come to order. , o

We resume hearing testimony in the nature of comment and ob-
servation by a panel of distinguished witnesses. They are specialists
of many years’ experience in the field of highway design and traffic
engineering. We will resume the analysis and consideration of photo-
graphs made by subcommittee personnel and Mr. Charles W. Prisk
of the Bureau of Public Roads, in each of the nine regions administered
by the Bureau throughout the country. S
~ In each of the nine regions a look was taken at recently opened
Jprojects on the Interstate System. This testimony concerns some of the
design features that were noted at that time.

‘With that, I will recognize our distinguished counsel.

Mr. W. May. Mr. Constandy. o

Mr. Coxstanpy. Thank you. Yesterday, Mr. Chairman, we reviewed
the slides that related to the first two elements that we intend to
look at in this project, guardrail and median barrier. I think it is
correct to say that we found improperly installed guardrail on each
of the nine projects we reviewed. .

“We go back to our original thesis that these nine projects are in-
tended to be representative of the Interstate construction in the United
States as of February 1967. = , , ‘

Mr. Prisk, do you have something further relative to guardrail
and median barrier for this morning, or do you want to go directly
into the next element, bridges? o ' ’

Mr. Prisk. I think at a proper time, perhaps in the summation, it
would be well to make some general remarks about guardrail. I would
" suggest that we proceed with consideration of structures at this time.

(647)
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]!(Zl[r. Consranpy. Fine. We will follow the same procedure as yes-
terday. )
Foﬁowing that, time allowing, we will get into another element, per-
haps lighting or slopes. If you will begin, then, Mr. Prisk.

Mr. Prisg. Yes, Mr. Constandy. Gentlemen, Mr. Chairman, I think
in contrast to what we saw yesterday, looking at guardrails, which is
a relatively low-cost item on highway sections of the Interstate System,
we are concerned today with a high-cost item, a structure crossing an-
other highway, crossing a river or undercrossing, crossing a railroad.

In other words, affording a grade separation in absence of intersec-
tion friction which is responsible for accidents and hazards on our con-
ventional-type highways.

Looking at structures on the Interstate System during the course
of the observations in the nine States, I think the things that we are
concerned with included the matter of the uniformity of the roadway
width, as it crossed the structure, or went through the structure, as that
relates to the approach width of the roadway.

We are concerned with the clearances to abutments, to the edges of
medians, piers, and other elements of the structure.

We are interested in the heights of curbs on structures and the rail
heights that were used on structures, the connection between the ele-
ment that we spoke of yesterday, guardrail on the approach sections
of roadway and the bridge railing, and the structure itself.

These are the kind of things that I think we will be stressing in the
presentation today as we proceed with this pictorial review of the nine
iriterst;mte projects reviewed during April. May I have the first slide,

ease?

P Mr. Constanpy. Mr. Prisk, before you begin, I think the record
should reflect that we are again honored to have the distinguished
members of the panel who were very helpful to us yesterday; and I am
sure will be so today and throughout the hearing.

I would also, Mr. Prisk, just run down the order in which we have
the slides prepared by States.

We will begin with Indiana, then Missouri, Oklahoma, Nevada,
Rhode Island, Montana, Ohio, Utah, and finally Georgia. So go ahead,
Mr. Prisk. ,

Mr. Prisg. When this slide was drawn, the intent was simply to
define some of the elements that we shall be talking about. These are
all bridge rails and parapets of rather common vintage.

On the left you will see a vertical parapet. This is %%e roadway side
out here. This parapet rises directly from the roadway surface and is
topped by a metal rail. This area here is concrete.

Over here is about the same kind of a structure with the addi-
tion of a brush curb. This dimension here is the critical one
[indicating], usually running 4 or 5 inches, something of that sort.

Over here we have again the same backup structure with a safety
walk in front of it. The safety walk has been thought of as some-
thing that probably has been misnamed in the past.

M%. Constanpy. You feel it perhaps is not a safety walk after
all?

Mr. Prisk. I would prefer to call it a so-called safety walk.
Mr. CoxsTanpy. Mr. Prisk, is it true that the vertical parapet and
the brush curb are more apt to be used on projects where the shoulder



649

SAFETY
ALK

VERTICAL
PARAPET .

is carried through to the structure and perhaps the safety walk being
something of a compromise on those bridges where the shoulder is not
carried full width across the structure? : ‘

Mr. Prisk. This I would say is true; yes. :

Mr. Constanpy, Before we leave that slide, do the members of the
pane] care to make any observations relative to any type of design

Mr. Scuapesere. Why does the guardrail not have the same type
of structure as you talked about, the New Jersey Turnpike that you
explained yesterday, that was built in such a way t%at it. would
direct the car away from it ?

Mr. Prisk. You are talking about this surface, which would come
u];c)1 on a parabolic shape or two inclined slopes, as against the vertical
side ? : ' * , : o

Mr. ScuapeBERG. And then the slanted curb. :

Mr. Prisk. Yes, I understand. There is not much of that in use
throughout the country. These are simply illustrative of what we
found on the nine interstate projects. In fact, I can say factually that
we did not find any of the New Jersey-type bridge rail and parapet
dels\ilgns on the nine projects. ,

r. ScHADEBERG. Did you say that New Jersey type was—the type
that was studied—was considered to be one of the safer structures?

Mr. Prisg. Yes. ‘ ‘ :

Mr. ScuapeBErG. Any research on this being done for rails—for
guardrails? B

Mr. Prisk. On bridge railing, yes.

Mr. Consranpy. I believe t%lere have been research tests conducted
in California on the use of that parabolical, New Jersey type. What
do we call it ? o '

Mr. Prask. It is a bridge railing.

Mr. ConsTanpy. They are testing it both from the standpoint of its
use as a median barrier and as a parapet on bridges.
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Perhaps Mr, Skeels could comment, since they have developed and
installed a similar type structure on the bridges at the proving ground.

Mr. Skerrs. Well, that is correct; we do have bridges with this type
of bridge parapet installed. It is a modification of the New Jersey
style. V‘ge adopted this after looking and doing what we considered a
thorough engineering job on available bridge rail designs.

We are very enthusiastic about it. It works very well, and I am sure
you will see it come into more and more use.

The design is, as applied to bridge rails, relatively recent. I believe
ours has been in service about 8 years. There also 1s a section of the
%a,me_ design installed on one of the Detroit expressways as a median

arrier.

T would like to avoid confusion when we talk about bridge parapets
or median barriers in the same breath; but they have the same basic
job to perform. That is, to prevent a vehicle from penetrating and to
turn the vehicle to a path roughly parallel to the road with a minimum
of hazard to the occupants of the vehicle, and a more secondary ob-
jective is a minimum of damage to the vehicle itself.

This has the advantage that if you do not damage the vehicle, the
driver can keep it under control, and a car can strike this parapet in
a mild type of impact and go on his way.

Whereas, perhaps with other types, he might be immobilized and
there will be an accident.

Mr. Scuapesere. Thank you. A

Mr. ConsTanpy. I can attest to that. Mr. Skeels has given us the
pleasure of hitting a parapet at 45 miles an hour and 1t is a most
exhilarating experience. It was surprising that there was practically
no impact at all; and the car was directed back onto the roadway.

Mr. Wikes. I might add that there are several States that have
adopted this New Jersey-type parapet as a standard for their full-
shoulder-width structures.

Mr. Constanpy. Thank you. Perhaps we will move along, Mr. Prisk.

Mr. Prisg. One other thing that might be said before we leave this
slide is the fact that this rail, unlike the guardrail used at the edge of
the pavement, is normally considerably higher, somewhere in the
vicinity of 40 inches, as against 27 inches; and upward, possibly, on a
bridge rail up as hii}gh as 50 inches, 55 inches.

This practice differs, also.

Mr. Wirges. Could I comment on the safety walk?

The purpose, one of the purposes of the safety walk would be to
provide a refuge for the pedestrians that are on the structure. And I
am sure that is the origin of the term, safety walk.

Mr. ConsTaNDY. Isn’t it true that pedestrians are uncommon, and
that pedestrians are not allowed to use the Interstate?

Mr. WiLkes. That is correct. Your statement that no pedestrians
are allowed would apply to the Interstate, but this feature is included
in bridges for all systems, primary, secondary, and urban areas of
course.

Th safety walk is widened to provide a sidewalk for pedestrians.

Mr. ConsTanDY. Proceed, Mr. Prisk. :
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Mr. Prisk. This is an indication of how the approach rail and bridge
railing'might be handled as a means of taking care of this condition
that you have in the vicinity of the transition from roadway which is

back here to the bridge which is up here. The roadway barrier, edge
barrier, as I mentioned, normally 1s mounted at about 27 inches.

This rail may run as high as 50 or 55 inches, or at least twice the
height of this rail. And this is one way that you will see that some of
the States are beginning to come, as a means of smoothing out the
transition from the approach to the structure itself.

Up here in the top photo, this is an airplane view looklng down,
where your approach rail is flared lnto the structure itself and made
integral with that end wall.

This is not necessarily offered as a desirable solution at all. It is
simply something that some of the States are trying in an effort to
solve that problem.

Mr. Constanpy. Mr. Huff.

Mr. Hurr. My department has adopted the standard which carries
the rail continuously across the bridge.

Mr. ConsTanpY. At some point we will show some slides showing
that and contrasting it with another State which has attempted to do
the same thing, done it a different way, perhaps less desirably.

Mr. Prisk. Now we move in the State-by-State illustrations of what
we found in this area of bridge structures.
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In the first case we come to Indiana, I-68, somewhat similar to the
pictures we saw yesterday. :

This bridge has the merit of carrying the full shoulder width all
the way across the bridge. This is very desirable to have this unob-
structed area, regardless of whether you come to a bridge or not. The
side shoulder is always carried through here.

I ?iTiGXt is an instance of a vertical parapet rising directly up, I-69,
ndiana.

Here is one of the focal points of our study of bridge structures.
We find this time and time again, not just here in Indiana, but in all
of the nine States. This rail 1s brought up to a point where it almost
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reaches the end of the parapet wall on the bridge structure. Any
deflection of this rail, being struck on the approach to the bridge,
would cause a car to stop at this point, and of course this is pretty
much an immovable object, and collision here gets pretty violent.

MII{'.QCONSTANDY. Is that typical of the installation in Indiana, Mr.
Prisk?

Mr. Prisk. Yes. This is typical of Indiana, and a good many of
the other States that we will see.

Mr. Consranpy. You relate what would happen when the guard-
rail is struck by an automobile and the consequences of it; could we
conclude that this is wrong ?

Mr. Prisk. I think it would be necessary to conclude that. We have
1o post support in the picture for a very considerable distance, and
there is a 12-foot-6 spacing on the post. An additional post in this
area would help somewhat to reinforce that guardrail against lateral
deflection. '

As it stands, this could rather easily be moved back by the impact
‘of a car, and the car would collide with the structures.

Mr. ConsTanpy. That is a very severe type of accident, is it not?

Mr. Prisk. Itis. It is a violent collision.

Mr. Wikes. Could I point to another undesirable feature, and
l%hat is the end of that bridge rail, which is obviously an ornamental

eature.

Mr. Consranpy. How could that be better done?

Mr. WiLkes. Even with the parapet extended to protect the end of
that, to keep the rail from hitting the driver or occupant in some
cases, the rail could be turned down.

Mr. Constanpy. We saw that same point in Utah yesterday. In
that instance it was turned down and that round part that we see at
the end was curved down to where it meets the top of the parapet,
making it a smooth curve.

Mr. Skrers. I was simply going to add one comment. On this very
short bridge it is doubtful in my mind that the rail is justified at all.

Mr. Constanpy. The entire structure on top of the parapet?

Mr. SxErrs. The metal rail installed on top of the concrete.

87-757 0—68——42
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Mr. Prisk. Here is the other side of this same bridge. It is a short
bridge in fact, as you can see. And the median side, left-hand side,
also has this same arrangement. :

There is no physical attachment between the rail and the concrete
structure, and these posts can be rather readily displaced by a colliding
car, which would then be faced with that same condition we saw on the
right-hand side. , :

r. ConsTanDY. Something perplexes me, Mr. Prisk. Why is it nec-
essary that that bridge rail be higher than the height of the guardrail ?

Mr. Prisk. Well, t%is has bothered me a long time, too. I do not know
that there is a good answer for it. '

There is a little more hazard certainly, mounting a bridge rail, than
there is running down a slope. A , ‘

Mr. ConsTanDy. If we take this view here, I am not sure you can dis-
tinguish between the result of a car going over the parapet itself or
coming through this type of guardrail installation, in advance of the
bridge. He is apt to suffer the same consequnces.

Mr. Prisk. With this approach rail, chances are that he would fare
worse hitting the approach rail than he would hitting something out
here, even without this ornamental rail at the top. .

Mr. Constanpy. That fellow in Utah survived; but we have seen a
number of these bridge accidents, where the occupants of the car did
not survive.

Mr. Wiress. Mr. Constandy, I might state for the record that the
standards of the American Association of State Highway Officials is
that a traffic rail must be a minimum height of 27 inches if there is no .
curb wider than 6 inches. If there is a curb wider than 6 inches, then -
thebrail or parapet must be 27 inches measured from the top of the
curb.

Mr. Prisk. That is this point [indicating]. ,

Mr. Constanpy. The rail is supposed to be 27 inches.

Mr. Wikes. Right. And if it is for pedestrians, it is general practice
to increase that height.

Mr. Constanpy. Then it would be a handrail?

Mr. WiLkes. Then it would be a handrail.

Mr. Prisk. What you are looking at is, according to what Mr. Wilkes
says, a standard installation in accordance with the specifications, if
this rail is in fact 27 inches high, and if this parapet also is 27 inches—
do I understand you correctly ?

Mr. Wikes. Thatis correct. -

Mr. Prisk. This is what we did find in Indiana. ,

You see other illustrations of this sort, also, in Indiana, on major
structures; this is a longer bridge. These bridges were not built to in-
clude the full width of the shoulder.

The bridge shoulder amounts to about two and a half feet of clear-
ance outside the edge of the traffic line. This short distance here.

There is a wall on the structure, as you see, and a very bulky end
wall parapet, and the %ua,rdrai] is curved in, sort of in a pocket fashion,
to reasonably meet the alinement of the curving rail, which then
straightens out directly on line with the camera. :



655

Let me show you another shot, closer in. This shows more of the
structure and more of the condition there at the end of the structure.
This rail, as I said before, is not too difficult to displace. -
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As we move on into this condition, this is the scene of a fatal acci-
dent on this type of condition, where a car in fact did strike the ap-
proach section of the rail and stopped, with fatal results, on this heavy
mass of concrete here at the end of this relatively long structure.

Mr. ConsTanDY. We became familiar with this particular accident.
It did not halipen on the project, it happened on a project contiguous

to the one we looked at. You will notice the similarity of this structure
to the preceding one.

The man was driving a pickup truck loaded with furniture, moving
from Michigan to a new job in Missouri, and was being followed by
his wife and little kiddies in a car directly behind. This pickup for
some reason—they never did find out why—went out of control, struck
the guardrail and slammed into the parapet. He was killed, and the
furniture was destroyed by flames.

Can you tell us about that massive piece of concrete? We see them
all over the United States. It is a very common thing; what function
does it serve? .

Mr. Prisk. This has no function according to all the information
I have been able to get. Perhaps Mr. Wilkes will have a better expla-
nation for it. .

Mr. Wikes. Well, this is standard practice, design practice, for
most highway departments. This wing wall can be seen in all States,
or a similar wing wall. One of the purposes is to retain the embank-
ment of the approach roadway—this would be from the ground level
on down. o ’

Mr. Consranpy. Could you talk about the ground level on up?

Mr. Wigss. A little background would be helpful. From the road-
way down, something must be devised to slope the earth from the road-
way surface down to the bottom of the structure.

That is the ground line down.
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And from the ground line up they have made an effort to make a
curb return designed to transition from the roadway cross section of
the safety walk, back to the full shoulder: In plan view, that looks
like a generous radius; but when viewed from the approach roadway,
it does give a very abrupt change. - ‘ :

Some States have provided longer radius. Other means have been
to have a longer transition of approach guardrail.

Mr. Constanpy. That would %e a means of eliminating a hazard. I
would like to get more directly to the function of that parapet as it
extends above ‘v%le rail.

Does it perform any function ? '

Mr. Wikes. The function it performs here, it does mask the metal
handrail, whether that is aluminum or steel.

Mr. Consranpy. For what purpose?

Mr. Wikes. Well, you do not have the exposed end of the guard-
rail that you saw on the earlier photographs. o

Mr. Constanpy. You cannot be serious. This thing will kill you
before you ever get to the exposed handrail. It is putting a more lethal
thing in front of one that already is lethal. _

I %mve heard that from other people. I do not mean to sound so
incredulous. It has been spoken of before. -

Mr. Wikes. Well, the height of the rail is necessary for pedestrian
traffic that you would have on the bridge, and from that pedestrian
rail there should be some transition down to a roadway section. And
this is the solution that was developed, I am sure, by the highways
department. '

Mr. Constanpy. But by itself it bears no relation to the strength of
the bridge ; does it ? .

Mr. WiLkes. That is correct.

Mr. Consranpy. If it performs any function, it is to kill you before
you get killed by the end of the handrail. In fact, here is an ex-
ample—— o

Mr. Wirkes. It certainly would depend on the angle of attack. It
does have a feature of a radius—was built on a radius to flare out;
and there are just as many or perhaps more wing walls that are built
parallel to the railing.

- Mr. Consranpy. T suspect from our earlier conversations that you
are not pleased with this type of design itself. You do not care for the
existence of that lethal mass of concrete; is that true ?

Mr. Wirkes. I cannot say that I necessarily agree. There has been
an attempt to flare the bridge railing, which is restrictive, out to the
full shoulder width. The criticism that I would have is that the radius
is too short, that you need a longer transition. :

Mr. Consranpy. So it would be possible to design and build some-
thing which would achieve the result that you desire?

Mr. Wirkes. Definitely.

Mr. Consranpy. And at the same time eliminate the hazard that is
produced by the existence of this form ?

Mr. Wirkes. Yes.

Mr. Consranpy. We do see these all over the country.

Mr. WiLkes. Where you do not carry the full shoulder across the
bridge, some appropriate transition must be provided. I can agree that
this is certainly massive; and if you hit it head on, it isa lethal weapon.
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Mr. Consranpy. Yes. We will see other examples. ,

I think, Mr. Prisk, is it not true that this is the site of a large
segment of fatalities on highways?

r. Prisg. The most frequent thing that cars hit when they leave
the road is the guardrail, and the next most frequent thing hit, after
guardrail, is some component of the bridge; and this comes first on
the bridge. I would classify it in the way you have mentioned, yes.

Mr. ConsTaNnpy. Did you want to say something further, Mr. Wilkes?

Mr. Wikes. No. _ :

Mr. Constanpy. If we could go along now.

Mr. Pris. I would like to compare, if I may, this bridge on the
job which perhaps shows the curvature Mr. Wilkes spoke about a
little bit better than did the accident photo, but this is the bridge
on the project.

This is the bridge where the fatal accident occurred, which is very
close to the project. :

ks 4..5;;,& ;
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And this is another case. Here another fatal accident actually oc-
curred. As you will see, this bridge was hit hard enough to take away
not only a portion of that end wall, but a very considerable length of
the rail running on up to the bridge. ,

This was obviously a very severe collision.

Another view of this same accident location. Here the rail came to
an end stopping, and with that terminal section on it, flared back.
This did bring the car in violent impact causing two deaths at this

oint.
P This is another location, but a similar designed condition. ,

Mr. ConsTanpy. This is between the project and Indianapolis. We
do not know what happend there, but perhaps we can speculate.

Mr. Prasg. Two deaths occurred.



Now here is an attempt to remedy that situation that is going on
today. Brackets blocking out from this curb section end wall are
being fastened to the bridge, and the rail will then be extended to
come up into this bracket, and this will afford somewhat better transi-
tion from the approach rail to the narrow structure.

This, at best, I think is only a partial solution. Just how much value
this would have, I do not know. I expect that it would prevent contact
%rectly-——head on contact with the end, getting more glancing contact

ere.
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The curb, of course, and the safety walk are still a very considerable
hazard and remain unprotected.

Mr. ConsTanpy. Mr. Skeels.
~ Mr. SkeeLs. One brief comment. This will certainly provide a big
improvement over the original arrangement that they had. However,
we have to realize that when a car strikes a guardrail, the guardrail
does not stay put. It moves in the direction the car was going, that is it
moves away. This commonly produces a condition known as pocketing.

‘When you run into a guardrail just short of an immovable object,
such as we can assume the end of this bridge is, this happens. It will
help the situation, but what you really need to do is put in a much
stronger section of guardrail adjacent to your very strong bridge
structure. o

More posts is a way of doing it, putting in more frequent posts right
adjacent to the bridge structure. In other words, there are ways to
handle this that are still better than we see in this picture.
. Mr. McCarrry. I wonder if we could clarify a point, Mr. Prisk.

Pedestrians are not permitted on the Interstate System, is that correct ?

Mr. Prisk. Not normally, that is correct. It is usually a matter of
State law.

Mr. McCarrHY. State law ?

Mr. Prisk. State law.

Mr. McCarray. But all States have them ? :

Mr. Prisg. I cannot answer in that respect, but, most commonly
pedestrians are prohibited from the Interstate. :

Mr. McCarrrY. Well, then why the safety walk on an Interstate

hi%}lwag?

r. Prisg. This is a carryover from the tradition that Mr. Wilkes
mentioned, and I think the safety walk has been regarded in the past
as an important aid to maintenance workers who come to the bridge, so
that they have a place to get across the structure without being in the
traffic lane.

Mr. Wirkes. Could I reply to that?

Mr. Gray. Mr. Wilkes.

Mr. WiLkes. There is a requirement in the AASHO sg)eciﬁcation for
Interstate highways that tunnels and long bridges on which the shoul-
der is not carried across the structure must be provided with safety
walks.

Mr. Constanpy. That is in the current Interstate standards?

Mr. WiLges. That is correct.

Mr. Constanpy. Would you consider this a long bridge, Mr.
Wilkes?

Mr. WiLkes. Well, it does not have the full shoulders carried across.
And one interpretation that has been made on this specification re-
quirement, is that when you do not have the full shoulders, then it is
necessary to provide safety walks. '

Mr. Constanpy. So that the critical fact is whether you carry the
full shoulder, rather than the length of the bridge. You might have a
short bridge.

Mr. WiLkEs. The specification has both parts of that statement. The
long bridge on which the full—long spans on which the full shoulder is
not carried.
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Mr. Consranpy. The whole philosophy is predicated on a 6- or 8-
inch curb being sufficient to prevent the car from hitting the pedestrian
anyhow, is it not?

Mr. WiLkes. No. Another part of the specification is that a safety
walk must be 18 inches. Anything wider than that is called a side-
walk by definition.

Mr. Consranpy. Well, assume a pedestrian on the 18-inch safety
walk, with a curb 6 or 8 inches above the roadway. If an automobile
does go out of control, will a 6- or 8-inch curb cause it to keep from
hitting the pedestrian ¢ ’

Mr. Wikes. No; it will not. :

Mr. ConsTanpy. It raises the question of whether it is really a safety
walk. Does it, cost more to install a safety walk than if the safety walk
were omitted from the structure? You have to take into consideration
the concrete that you use to make it, and secondly, it would seem to add
additional weight—might it not add additional weight to the bridge
that you may have to take into account in the design of the strength
of the structure?

Mr. WiLkes. In the design of a structure, the design load of course is
a heavy truck. And by having a curb in the design consideration, the
wheel 1s placed a certain dimension from the base of the curb. Now if
the curb were not there, then the wheel could occupy the entire road-
way, so that my answer is this: By eliminating a curb or safety walk,
much more of the structure can be loaded with a truck, and would
therefore have to be strenﬁ;thened as a general rule.

Mr. Constanpy. In other words, the bridge has to be stronger if it
does not have a safety walk, than if it does have it.?

Mr. Wirkes. Then the structure has to be designed in the event a
truck gets against the parapet, whereas with the eurb the design as-
sumptions are that the vehicle will be contained inside the curb. As an
overload condition, in which overstresses are permitted, the designer
then places a truck wheel up on the safety walk or sidewalk ; but under
those conditions, he is using higher unit stresses and considers that to
be an unusual occurrence.

Mr. Consranpy. I think the pedestrian would too.

Mr. WiLkes. Of course a pedestrian load is much less.

Mr. Consranpy. There is some weight to the safety walk itself, is
there not?

Mr. WiLkes. Yes, there is some weight, and it is generally expensive
concrete to build a sidewalk or curb. ‘

1\1’.][:. ZCONSTANDY. Would you prefer to see bridgs built without safety
walks? ~

Mr. WiLkss. Very definitely.

Mr. ConsTanDY. You would ?

Mr. WiLkes. Yes, sir.

Mr. Constanpy. You feel they create a hazard?

Mr. Wickss. I do.

Mr. Constanpy. Mr. Wilson.

Mr. Wirson. As a matter of information, in the early 1950°s, Cali-
fornia did in fact design a bridge rail without a safety walk and utiliz-
ing the whole width—in other words, we ended up with 2 feet wider
distance between the rail itself and the travel way.
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 We built several of these bridges, and we had difficulty in develop-
ing a rail that would hold cars on the bridge. And then several years
later we went back to building a concrete rail—not like you see here—
but with the narrow rub curb against it..

We did try this without some success, and we went back to concrete.

Mr. ConsTanpy. You used what is called a brush curb; is that right?

Mr. WiLson. For the most part ; yes. ’
~ Mr. ConsTanpy. To keep the vehicle wheels from the parapet, but
not wide enough that it creates a hazard ? :

Mr. WiLson. That is the type that we used.

Mr. Constanpy. How wide is that? : '

Mr. Wison. I would imagine 4 inches, something of that nature.

Mr. ConsTanpy. Mr. Ricker. ,

Mr. Ricker. There is another rationale for the safety walk on long
bridges, and that is if a vehicle becomes disabled and the passengers
have to leave it and walk off, they have a place of refuge. This does not
protect them from a violent collision—a vehicle that would otherwise
strike the rail. But it does protect them from ordinary traffic crossing
the bridge. They have a place to walk. :

1 do not know that this outweighs the other comments made; but it
is a reason why a safety walk is provided on bridges.

‘Mr. Constanpy. We are back in that area where we have to realize
that you cannot get perfection. There has to be a compromise, which
affords the greatest degree of protection to the person, whether he is
pedestrian or motorist. :

How do you feel yourself, Mr. Ricker, about safety walks? ‘Would
you eliminate them? .

Mr. Ricker. In most cases, I think I would. On the other hand, with
very long bridges, there needs to be some refuge for people who must
leave their automobile because it is broken down. ' .

Mr. ConsTanDy. Of course if there is a full shoulder, that is prefer-
ableisitnot? :

Mr. Ricker. Very definitely.

Mr. ConsTanDY. Mr. Prisk.

Mr. Prisk. Yes, I might say further with respect to this picture,
that this is part of the $800,000 guardrail rehabilitation project that
we mentioned yesterday outside Indianapolis.

Mr. ConsTanDY. So if that is to be effective, would it not be necessary
to treat, in some fashion, the safety walk on this bridge?

Mr. Prisk. I should think so, yes.

Mr. Wikes. I think T would agree that attaching the guardrail to
the wing wall is a partial solution. Perhaps the complete solution would
be to provide a longer curb return underneath the guardrail to make
an easler transition. :

Mr. ConsTanpy. Perhaps they could chop off that piece that sticks
out.

Mr. WiLkes. That goes all the way across the bridge.

Mr. Constanpy. Can you cut it off on an angle or would you create
another problem once you do this, trying to find a safe solution?

Mr. Prisk. In terms of transition, it might be of some interest to
knov%v that this adjustment in the position of the rail runs back 100 to
150 feet. :
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Looking now at a brand new project, not yet opened, and also at this
same critical point of junction of a{;proach guardrail on the roadway
and the railing and structure of the ridge, we find this condition. This
1s a new project just outside Indianapolis on Interstate 70.

You will see that the shoulder is carried through on the normal
width on this side. This is the lefthand shoulder.

You will see the absence of that wide walk. This again, the weak
point is the lack of attachment of this rail to the structure.

Mr. Constanpy. What Interstate ?

Mr. Prisk. Interstate 70.

Mr. ConsTanpy. Just east of Indianapolis ?

Mr. Prisk. Right. About 15 miles. - '

Mr. Zrow. Do you have any figure on the number of deaths on I-69
in Indiana from June of last year when it was opened to traffic?

Mr. Prisk. We do not have the accident data for any of these projects
specifically summed up. It would be possible to get that for the record
if the committee would like it. '

Mr. Constanpy. Congressman, it was my suggestion that we did not.
Some of these projects have been so recently opened that they have
not had the opportunity for sufficient traffic to make these statistics
meaningful.

Mr. Consranpy. This particular project is not completed and is not
open, but being completed to this extent, could we say that this
is wrong, Mr. Prisk ¢

Mr. Prisk. I think it has a weakness that we spoke of before, cer-
tainly the lack of any considerable transition between the roadway and
the structure. ‘

Mr. Constanpy. Mr. Huff.

Mr. Hurr. I believe it should be said somewhere in this discussion
that the basic fault is not having full shoulders completely across the
bridge, and I think we will alf remember that there were national
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standards at the time this work was being designed, which would pro-
hibit the placement of the shoulders entirely across the bridge.

Mr. Constanpy. Did they prohibit it or did they prohibit Federal
particig%tion in the cost of it ? - ‘ '

Mr. Hurr, It may be that in the adjustment of the curb ends the
basic solution there may be to go back and take the full operation and
widen the bridge and carry the full shoulders across.

Mr. Coxstanpy. A lot of these other problems.stem from that
initial decision to not carry the shoulders through ¢ ;

Mr. Hurr. I could not speak for Indiana, of course, but we did have
national standards which limited the length of the bridge on which
you could carry full shoulders across. I say this in defense of the In-
diana engineer who designed this, that——

Mr. Constanpy. Of course this bridge, we will see, does have full
shoulders. The opportunity is afforded to them to make a transition
from the guardrail to the bridge rail correctly; and while T am not
saying this for or against them, they have not done it right.

This is on the left side. We will see in a moment the view from the
right side. =

r. Hurr. It could be argued that this is not a full shoulder.

Mr. Constanpy. Let me ask you this. The same shoulder precedes
the bridge on the roadway. So we are really not concerned with restric-
tion of anything, whether 6 feet is wide enough or not is really not the
point. The significant thing is whether there is a reduction in the
shoulder as it is carried across the bridge. In this case there is not.

Mr. Hurr. It could be argued that the 6-foot shoulder on the road-
way is not enough. Those are the kind of decisions made based on
what people thought at that time when the span—

Mr. Constanpy. This particular bridge on the right side does carry
the full shoulder. It is a little complicated inasmuch as the ends have

-an acceleration— '

Mr. Hurr. It has not been hit.

Mr. ConsTanpy. For what reason? There has not been any traffic
on it. If it is hit, as it stands there now, just in advance of this path,
what might you reasonably expect to have happen?

Mr. Hurr. It could still be hit like it is; but if it had wide shoulders
on it, it might not be hit. You get into the range of probability there
as to whether it would be hit or not. :

Mr. Constanpy. Yes, but I think we agree that there is no restric-
tion as it goes across the bridge. Whatever shoulder crosses the bridge
is the same shoulder on the roadway. It is a straight line. -

Mr. Hurr. That would be true if you say 6 feet—it does not repre-
sent a restriction.

Mr. Constanpy.  OK. ‘ .

Mr. Prisg. This is a closeup of that transition point between the
approach rail and the guardrail, approach rail and the bridge rail,
excuse me. Some. architectural treatment has been given to this end
wall, and we know there is a similarity in the design here and this is
the same State. It has been straightened out. The bridge rail is alumi-
num of a new design. S
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Here is the right side of this same bridge, and you will see here the
acceleration lane coming in from behind camera and being carried on
across the bridge to the normal width up here. . :

The approach rail in this instance is lined up nicely with this
aluminum rail on the structure, and you have a modest width curb
on the bridge. Unfortunately, it extends somewhat outside the rail face
in this section here. '

This is the right-hand side of the same bridge. Perhaps there will
be some comment on that. Actually, the only clearance allowed here
is this very short distance. I think that is about 18 inches there.

We move along and we see-another structure in our next State, Mis-
souri, I-35. Here we have a structure. This is about 180 feet long, if
I recall correctly, which would classify it as a major structure. Here
the full width of the shoulder is carried across, both from the right
and from the left. : :
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When you get to the end of the concrete parapet wall, this is the
condition that you find. This little wing section comes off the guardrail
and is blocked off, and of course this is desirable; but you do have no
attachment here or structural association with the bridge.
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This is another view showing the left-hand side, buried end rail
going on up to the structure.

Again, on this side, this section of the curb projects in front of the
rail which is an undesirable feature.

This is a closer view of this same bridge. This is the only bridge, as
I recall, on this whole section which had any guardrail treatment. But
there is a good view of the curb, carrying drainage down to an outlet
at this point.
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Now here is a closeup. In Missouri’s treatment, it doesn’t have all of
the grooves in it that we found in Indiana; but essentially it is the
same massive block of concrete standing between a rail here that is
intended to guide traffic along the course up to this point. The rail is
about 24 inches here and the top of this is about 27 or 28 inches. :

Mr. ConsTanpy. Can we say that it is wrong?

Mr. Prisk. I think it is subject to most of the faults that we have
just been discussing.

Mr. ConsTanpy. The same thing basically, is it not?

Mr. Pris. Yes. The only advantage I see here is the close spacing
of the rails, which will offer somewhat more support than we have pre-
viously. Otherwise, the same.

87-757 0—68——43
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Mr. CoNsTanDY. Is there anyone on the panel who would question
whether to consider that wrong? .

Mr. Wison. 1 would question it; there is no way of telling here
how much additional strength that end post might have. I do not sub-
scribe to the fact that it is 2 and 8 feet away from this concrete abut-
ment; but we have made an attempt to strengthen the end of the rail
by using a 10 by 10 post in lieu of an 8 by 8 and putting it into the
ground at a considerable greater depth; recognizing that it is a critical
area.

Mr. Constanpy. It would be desirable, would it not, to carry the
guardrail across the face of that parapet so that there is no break m the
continuity in this area across which the car is sliding

Mr. Wnson. I would have to agree with that.

Mr. ConsTanpy. Mr. Skeels?

Mr. Skeeis. One additional comment. If they had carried that
section on down to grade level, they would have eliminated that vertical
space which is the primary problem here, and then leaving the rail
about where it is it would have been in front of the wall, and could
have been anchored to it.

My point is that with really minor changes, this could be a rea-
sonably good design. I note also that they do have the post at a 6 foot
3 inch spacing at that location.

Mr. %ONSTA.NDY. Mr. Prisk, what is that stick with three amber
reflectors on it ? ,

Mr. Prisk. Delineators.

Mr. Constanpy. What does it mean?

Mr. Prisk. It isamarking for the end of the bridge, essentially indi-
cating to the motorist under nighttime driving conditions where the
edge of the roadway is or the presence in this case of a hazard.

Mr. ConsTanpy. The sign indicates the presence of a hazard?

Mr. Prise. Yes.

Mr. CoNstanpy. In other words, this would otherwise be a single
white reflector, is that true?

Mr. Prisg. Normal delineation is carried by a single white reflector,
yes. This is a hazard marker.

Mr. Coxstanpy. It is paradoxical, they just finished building the
bridge, and then they put up an indicator that they considered it a
hazard. I think we will see this on some of the others. Mr. Wilson,
this comes within your committee, does it not.?

Mr. Wizson. Mr. Constandy, we sometimes call that a clearance
marker. Normally you would see that on the right along the decelera-
tion lanes or acceleration lanes of a facility like this and it merely tells
you that—stay on one side or the other, depending on which side you
happen to be.

1t is not necessarily a hazard marker. It is a clearance marker.

Mr. Constanpy. Mr. Prisk.

Mr. Prisg. I will proceed.

Then here is another structure that we next reach showing no rail in
place at all. Essentially the same type of structure with no rail in place.
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'Mr. ConsTanDpY. You could drive between the brid%es there, or you
could go down on the right, or, in the alternative, cou
the bridge parapets?

d hit any one of

Mr. Prisg. That is right. This project is not heavily traveled, but
ithasbeen openasa relie%route for about 6 months now.

Mr. Constanpy. They do have plans, do they not, for the installa-
tion of guardrail on this project?

Mr. Prisk. Yes; it may be that now—today is almost 2 months since
this picture was taken—guardrail may be in place at this point. Guard-
rail work was deferred until after the project was opened.

Mr. Consranpy. In spite of the existence of these hazards, even
though they be temporary, I have had occasion to speak to a police
officer on this project, and I think what he said is worth repeating, to
keep this in perspective. He was impressed with the overall reduction
of accidents in this area as a result of the existence of this road, even
though it does contain some of these hazards. The road which
the traffic had been using before is not of this type. They had a con-
siderable number of accidents on it. And when this was completed and
opened, the rate of their accidents fell off considerably. o

He did make mention of the fact that they had adopted a practice
in the morning, with the first light of dawn, of the patrolman on duty
driving the length of the project and looking for skidmarks, and
particularly at those places where they were unprotected by any kind
of device and which would allow a car to have gone off the road out
of sight of the traffic. A sergeant, while making his morning tour,
noticed skidmarks leaving the pavement and entering the median in
a situation very similar to the one that you see, between the bridges,
that have the space between them unprotected. When he stopped and
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went to look, he found down in between the two bridges an automobile,
the occupant lying on the ground next to it with a broken back. He
had been there for some time.

We do have accidents as a result of the lack of protection on these
hazardous points. But overall, the features involved in the freeway
type of design have themselves reduced the total accidents in the area.
It is worth bearing that in mind. ' )

Mr. Prisg. This paralleled U.S. 66 and the heavy traffic relief evi-
dently has benefited the overall experience.

Thas is a closeup of another structure just a few miles farther along
the way. This is the full shoulder width. This section here, to give you
some dimension to judge by, this paving, this asphalt mat 1s 2 feet
wide. You will see that there are about 2 feet 6 inches clear to the curb,
and then a steel rail behind the safety walk on this bridge.

Mr. ConsTaNDY. Mr. Prisk, I notice in each of these photographs,
at the end of the bridge, the approaching end, there is always a yellow
barrel with a number of dents 1n it. What is that there for? :

Mr. Prisk. I did not ask anybody what that was there for and I
do not believe I can do any more than guess that it serves to reinforce
this yellow delineator up here, clearance marker, or hazard marker,
as you will. : ) )

Mr. Consranpy. Thank you. It is not one of your devices Mr. Wil-
son, your committee’s, isit ?

Mr. Wirson. No, sir. :

Mr. Prisk. This structure is almost exactly the same length as the
other one and does have a different curb-to-curb width. As I recall,
it was 32 feet curb to curb; the other one was about 40 feet, the reason
being the difference in design period, one design a little earlier than
the other one.
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Here is a view on that same structure and you will see that someone
did get up on top of this safety walk and put a pretty good dent on
this steel channel that runs along the top. ' :

This is that narrow section of bridge.

Here is another one, still another bridge at the same width, I might
say. There is a marker out here.

Mr. Constanpy. What is that marker, Mr. Wilson? The panel with
the black and white stripes?
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Mr. Prisk. I hoped you would ask him.

Mr. Constanpy. I asked you because you are chairman of that
committee. I do not mean to pick on you.

Mr. WmsoN. Really I am not familier with that type of marker,
although I have seen it in several of these pictures. I am not even
sure it is a standard marker.

I would gather that you are to travel to the left of it, because if
you will notice, the one on the right over there is sloped down the
other way.

Mr. Constanpy. You will forgive me, Mr. Wilson. You had better
travel to the right of the one on the left and travel to the left of the
one on the right?

Mr. Wmson. I think there is something more basic than what we
have gotten down to %et. Apparently it is a practice in some States to
put in signs and traffic control devices by subsequent contracts after
the highway is open to traffic. I can only speak for California in this
regard ; we do not open a highway until all of these devices are in.

e do not think it is the rig%xt thing to do.

I think it is obvious from this picture here that at least the traffic
control devices other than signs ought to be in place here.

Quite often you can have sign contracts following the major con-
struction by the use of temporary signs, maybe a smaller variety. But
in my opinion and the opinion of our State officials in California, we
would not open a road like this until it has all of these devices on it.

Mr. Constanpy. Mr. Ricker, do you know what that panel is for,
the black and white striped one? Are you familier with it?

Mr. Ricker. It is another type of clearance marker and, as Mr.
Wilson said, the slope of the lines indicates which side of it you should
go. Perhaps subconsciously, not by any written explanation of it.

Mr. Constanpy. Is that to inform the motorist of the existence of
the edge of the shoulder?

Mr. Ricker. We use a number of these on narrow bridges on
secondary roads, and we place them in line with the parapet. In other
words, if we were going to use that marker in this situation, we would
put it nearer the highway.

Mr. ConsTanpy. Where that other-three amber reflector panel is?

Mr. Ricker. Right. But it is a clearance marker.

Mr. Constanpy. Thank you, Mr. Prisk.

Mr. Prisg.  Yes. I will proceed now to another steel bridge and you
will see, essentially, the same type of treatment.

This one has the yellow barrel back with us as an assist for marking.
I do not see a black and white diagonal marker here at all. In this case
the yellow reflector units are in place, however. This is the same condi-
tion we just observed, similar condition on the same project, 1-35,
Missouri.

This is a little closer up view showing better, perhaps, what is in-
volved in this opening. You have a drainage structure, I mean a culvert
headwall, sticking up here at a place where you might go through. This
could only add to your problem, complicate your problem in getting
down here safely, if you had to enter that area.

Mr. ConsTanpy. If you are lucky, you will have the accident at the
headwall?
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Mr. Prisk.  You are not assured that that is going to stop you, even
so. This would stop you. [Indicating.]

Mr. ConsTanpY. Yes. ,

Mr. Prisk.  This is essentially the same condition that we have seen
before, narrow bridge.

Mr. Constanpy. Mr. Wilson?

Mr. Wicson. I notice on this project the signing is in, but the
safety devices are not.
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Mr. Prisk. That is right. .

Mr. ConsTtanpy. When you make reference to the safety devices,
are you speaking of the guardrail ?

. Mr. WmsoN. Guardrail, delineation. T do not think I see a stripe—
oh, yes, there is a stripe there.

Mr. Constanpy. I think it is interesting, is it not, that Missouri,
Mr. Prisk, has a different philosophy about the delineators? Or do I
have the wrong State?

Mr. Prise.  Excuse me, I did not quite get the question.

Mr. Constanpy. The delineators you normally find on the edge
of the shoulder on the highways, do they have a different philosophy?

Mr. Prisk. Yes. As I recall, during the conversations on this
project, we were advised that the State of Missouri did not want to
use delineators on the Interstate project.

Ngr. Constanpy. This is an optional thing, whether you do it or
not? )

Mr. Prise. It is not an optional thing; it is required.

Mr. ConsTanDY. Maybe it lends more significance to the fact that
while they do not believe in it, generally, they do put the three amber
ones on the end of the bridge?

Mr. Prise. That is right.

Here now we come to Oklahoma, and the project that we see there,
again, presents the same difficulty essentially with a bridge in an urban
area where there is no transition treatment.

There has been an attempt here at a transition treatment, where a
portion of that wall has been recessed to anchor a bolt and to permit
a single five-eighths-inch bolt to go through the end guardrail into the
concrete, so as to sustain that last panel.
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Mr. Constanpy. Not on this one, though, it is? I think that is on a
later slide.

Mr. Prisg. Well, on this project there is that treatment.

I have a close-up.

There is one again that is quite open. In the previous case we saw
the New York box beam rail; this one has a round rail on the top.
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Here is another structure on this project where there is quite a mass
of concrete here, with clearance from that point to the end of the
bridge rail, and, of course, plenty of clearance here.

Mr. Constanpy. How does this one strike you, Mr. Wilkes? Forgive
me for putting it in those words.

Mr. WiLkes. I think that you can see that this is the longer wing-
wall, and I would surmise that this superstructure would be a deeﬁ
beam rather than shallow, because there is a relationship to the len,
of the wingwall and depth of the superstructure support. So I would
say had the approach guardrail been fastened to that wingwall, that
would have been an acceptable design.

Mr. Constanpy. Mr. Prisk?

Mr. Prisk. I expect the point Mr. Skeels said earlier about taking
this down to ground level at this point would apply equally well here,
if that rail could be brought into this wall.

Here is what you find at an exit point where essentially the same
thing only doubled up, back-to-back walls. There is a hazard marker.
I think I miscalculated the other one. This one is.

Mr. ZCONSTANDY. This is an extremely difficult type of situation; is
it not?

Mr. Prisg. Yes, it is. It is an elevated roadway and this is the exit
ramp that you see the car on. The entire thing is in an urban area.
There is a narrow walkway along most of the main line section.

Mr. Constanpy. What possibly could be done to that—what do
you call that big concrete end ?

Mr. Prisg. That is an end wall.

Mr. CoxsTanpy. Isthat a parapet, too?

Mr. Prisk. End wall. It is almost in the shape of a cowl here, I

guess.
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Mr. Consranpy. Could that be extended, tapered more and perhaps
be less of a hazard ¢

Has anyone on the panel had any experience with such a situation ?

Mr. Ricker?

Mr. Ricker. Such cowls have been built and used successfully where
they slope up more gradually and also in width.

Mr. Constanpy. Mr. Prisk.

Mr. Prisk. Continuing, this is another view of a connection between
the rail and the structure on the project. This is the square box beam on
top of a parapet, essentially the same height as the approach rail.
Here is the steel light pole behind the rail in this case.
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Here is the general view looking along the roadway. What you
will notice here perhaps is the provision that has been made to accom-
modate the sign support structure within the wall.

On this one there is a disturbing element; you do have this narrow
curb, which is a desirable feature. But coming back along that same
line and in front of the guardrail, the curb is continued parallel to the
line of the highway.

Mr. Constanpy. With what effect if struck?

Mr. Pris. To the degree the curb has any height at all, it begins to

introduce the possibilities of a car jumping and hitting the guardrail
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at a higher point than would be desirable. There should be a lack—I
mean a clear surface from the roadway onto the guardrail. '

Mr. Consranpy. I notice in this bridge, compared to the one you
made reference to a few minutes ago, Mr. Wilkes, it just ends without
that parapet or wingwall extended above the grade. There is a differ-
ence 1n design ; is there not ? :

Mr. Wirkgs. Obviously there is. In this case I think the preferred
end treatment would be to bring the metal rail down to the top of the
parapet wall.

Mr. Constanpy. And even then, of course, carrying the guardrail
across the face of the parapet? :

Mr. WiLkes. Correct.

Mr. ConsTanpy. Mr. Ricker.

Mr. Ricker. The AASHO Safety Committee made a tour last year
1a;ndkwrote a report which I think the committee knows as the yellow

ook.

Mr. Constanpy. Yes.

Mr. Ricker. One of the points in there is that the space between
twin bridges be covered over, if it is narrow enough to be 20 or 28
feet. I would suggest in a case like this bridging that opening would
be better than constructing a parapet.

Mr. Constanpy. Thus eliminating the hazard of the parapet on
the left side in each case?

Mr. Ricker. Right '

Mr. Constanpy. And also permit continuity of the median barrier
across the bridges. .

Mr. Wilson, I know your State has had considerable experience in
doing that and you do have a design practice wherein you will bridge
the space where the span is up to—what—20 feet?

Mr. WiLson. In years past we have been decking them over if they
are 22 feet or narrower. It is based on that—that was picked pretty
much on the basis of economics because you can deck it over just about
as cheap as you can build the walls and build all the accessory hard-
ware you need to protect the walls. o

Mr. Constanpy. So when the median is 22 feet, at the same cost
you can have a vastly improved facility. _

Mr. WiLsoN. Yes. We have recently widened our base to 30 feet and
intend to deck these over.

Mr. Constanpy. Do you have any approximation of the additional
cost to deck them over on a 30-foot median ? S

Mr. Wison. No, I don’t; but any traffic or maintenance engineer
would certainly subscribe to it even if there is a modest additional
cost.

Mr. Consranpy. The additional cost for 30 feet would be modest ?

Mr. Wmson. In comparison to the total cost of the structures, I
would say so. I am not a bridge engineer and I cannot:

Mr. Consranpy. But there would be additional savings on main-
tenance, to say nothing of the reduction in hazard.

Mr. WitsoN. Oh, I am sure there would.

Mr. Consranpy. Mr. Wilkes, would you care to comment ? v

Mr. WiLkes. If you would like for me to guess. I would say for a
normal short span bridge, the additional cost would be in the neigh-
borhood of $120 to $150 per foot of bridge to—this is additional
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cost or the difference in cost between paving a 20 foot and about a
30 foot. ‘

Mr. Constanpy. So it is a nominal amount relative to the cost of the
bridge itself?

Mr. Wikes. That is right. Probably the total cost between the
minimum 6 foot and the 30 would perhaps be $200 or $300 per foot.

Mr. Gray. Mr. Wilkes, are you referring to modification or are you
referring to if this additional width were written into the specfications
before it was actually built? Are you talking about modification?

Mr. Wikes. I am thinking if it were built additionally it would
obviously cost much more than that to remove the parapet.

Mr. Gray. You are talking about the initial cost ?

Mr. WiLgEs. Yes.

Mr. Gray. You wouldn’t hazard a guess how much it would cost to
go back and do this? Double?

Mr. Wiges. Oh, maybe triple. I think it would be very expensive.

Mr. Constanpy. Triple what? Triple the thing you are getting, not
triple the costs of the bridge?

Mr. WiLkes. It may be $400 to $600 per foot.

Mr. Constanpy. To go back and correct ?

Mr. Wikes. To go back and remove the parapet, widen the sub-
sttucture, provide additional beams. Normally contractors are less—
let’s say the cost of rebuilding and widening bridges is greater than
for a completely new bridge construction.

Mr. Gray. So the adage “An ounce of prevention is worth a pound
of cure” is certainly true, isn’t it, in this type of situation?

Mr. Constanpy. We have a panel behind Mr. Ricker depicting the
two situations, the upper one being the bridge with space between the
twin spans being decked over and the lower one showing it as it is
in this picture, on the slide, where it has not been. .

You can see there how much it improves the overall appearance.
all appearance.

You find now up to 30 feet it is feasible. Perhaps we will no longer
see twin structures 30 feet and under being built.

Mr. Prisk?

Mr. Prise. Yes.
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- This again is a closeup view of twin bridges, rather close together.
And again the lack of anchorage between the rail and the structure.
This is repeated over and over.

This rail up on top of a curb, of course, would not function as well
as one that was clear.

Here is the type of hole that you drop into at this particular loca-
tion. You can see the fence, anchor fence, up here at the top, and the
ends of the two rails, with the daylight between all the way around.

This is another structure showing the attempt here at anchorage.
This is the one I thought I had before. But in this case, the rail
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is in fact recessed into the parapet walls so that the face of the steel
rail is the same as the traffic face of the parapet wall.

You do have, again, the curb at the head of the rail, with some dis-
advantage in performance. On this project, too, there is a hole at this
point, which would not help too much 1f you happened to get a wheel
up on 1it.

Mr. ConsTanpy. The concept here is desirable. We will see whether
the details fulfill it. I's that true?

Mr. Prisx. True.

Here again approach to this same thing, a dual bridge, indicating the
treatment on the median side where the rail is in fact anchored by a
five-eighths-inch bolt to the concrete structure.
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Mr. Constanpy. Would you consider that adequate ?

Mr. Prisg. These apparently are not working out too well because
this is not a sufficiently strong anchorage to forestall the contrac-
tion and expansion stresses that develop in the rail itself. Some of
these, as we saw, pulled away or cracked the end of the concrete here.

Mr. Consranpy. There are several bridges on this project. For
some reason, this is the only one treated in this fashion. The others
were built as we have seen, with the guardrail not connected to the
bridge. Perhaps we can move on.

Mr. Gray. Just one moment, if I may. What purpose does the fence
serve at all, in the center, except to obstruct the view ?

Mr. Prisk. It prevents a little headlight glare. It has this disadvan-
tage at this point of introducing that toprail.

Another use, of course, is pedestrians are prevented from promis-
cuously crossing the roadway if they get up on there.

Mr. Gray. That would probably be considered the main purpose,
would it not ?

Mr. Prisk. I suspect so.

Mr. Gray. All right, you may proceed.

Mr. Prisk. This particular structure that we found with these
anchorage points on it, this gives the detail of what has been done here.

g
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This is a half- or five-eighth-inch bolt, simply run through the con-
trete at one point. This is what you start to get, cracking developing,
and some of these have pulled loose. Certainly it could not stand very
much impact. :

Mr. ConsTaNDY. Mr. Skeels, you seem to have a reaction to this.

Mr. SkeeLs My reaction was that they tried to do something but
the solution is inadequate. To this—the size of this single bolt is W%olly
inadequate to develop the strength available in the guardrail. The
tensile strength.

Mr. Gray. Who designed this particular guardrail ?

Mr. Constanpy. We don’t know.

Mr. Prisg. Under the supervision of the Oklahoma Department
of Highways.

Mr. Gray. Probably someone in the district office, would you guess?
District highway office instead of Oklahoma ? :

Mr. Prisg. Possibly so. It could have been done by a consultant.
We just do not have that information. :

Tt is rather interesting on this same structure, that six of the eight
possible points of contact of rail and structure have been fastened
in the manner that we were just looking at in the previous slide. But
two of them have not; on this side here is a place that is fastened and
on this side it is not.

Mr. ConsTANDY. So the concept is three-quarters correct ?

Mr. Prisk. So it is just a start.

You see here they have even drilled—I do not know that you can
make it out but there are two holes through here, Mr. Skeels; maybe
they intended to put two bolts through there and for some reason did
not put a second one through. I think there is only one place you can
put a bolt through, anyway.
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This is the leaving side again of the part that is not fastened.

However, we move along to a new project, which is contiguous to
the west from the section we were just looking at, which is 2 miles long,
essentially in Oklahoma City. This is going on west from Oklahoma
City. You see the blocked-out rail lined up, and again running to the
structure. :
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And here is the detail of that. The rail is blocked out. They use a steel
post as an end post with a woodblock at this point ; this gap is still with
us [indicating]. .

Mr. Constanpy. The new work has the same deficiency we have
seen on the old. '

Mr. Prisk. Yes. This is a detail of the New York box beam type of
rail, the sleeve shown here in the joint. This is recognized as one of
the better types of railing.
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This is a very interesting picture, because in contrast with what
we saw in Missouri a few minutes ago, where there was almost no rail
in place, they are just starting to put the rail up ahead of some of
the structures that have been open 6 or 8 months. Here they built the
rail and finished it off before they even got a floor on the bridge. So
this is 186° opposite, apparently, in their thinking.

There is no—I would point out, this bridge is under construction
today; there is no connection at all between these. [Indicating. ] ‘

Mr. Cramer. When was that picture taken, Mr. Prisk?

Mr. Prisg. Mid-April.

Mr. Cramer. Mid-April?

Mr. Prisg. Mid-April. ,

MI{; Cramer. Had you adopted these AASHO standards at that
time?

Mr. Prisk. Just about at that time, yes. I think the States had not
been advised by that time. It was a few weeks later.

Mr. Constanpy. The picture certainly suggests that two different
groups of people design and construct the elements which are to work
together and function together to afford safety to the motorist. The
guardrail is installed and finished ready to be open to traffic and the
parapet at the end of the bridge has not even been built yet.

Mr. Cramer. Well, Mr. Prisk, I understand the AASHO design
standards which you indicate were adopted about that time provide,
on page 29, as follows :

To afford maximum protection and to develop the full strength, the rail—
Meaning the guardrails—

on the approaches to structures must be attached securely to the structure and
provide a relatively smooth configuration on the traffic side.

This would be in violation of that regulation over AASHO stand-
ards at the present time; would it not ? ~
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Mr. Prisk. It would.

Mr. Cramer. What force and effect do these design and practices
relating to highway safety, AASHO report, February 1967, have?

Mr. Prisg. These become the policy of the Bureau of Public Roads
endorsed by the Secretary of Transportation as far as Federal-aid
work is concerned. The implication of the statement which you read
would be carried out in future design practice.

. 2M.r. Cramer. If that project came to you today, would you approve
1t ,

Mr. Prisk. Our division engineers, who have that approval au-
thority, would not approve that type of project, in my opinion.

Mr. CramEer. Have they been so directed ?

Mr, Prisk. Yes, they have.

Mr. Cramer. They have been directed that the AASHO standards,
and in this instance relating to this problem, are mandatory as a
condition for approval by the Bureau of Public Roads regional offices?

Mr. Prisg. Yes, sir.

Mr. Cramer. Then can we expect in the future not to see this kind
of construction ; do you think ?

Mr. Prisg. I would expect so.

Mr. Cramer. Why did it take us so long to get to this point?

Mr. Prisg. I think there probably has been a lack of appreciation
or identification of the problem. ,

Mr. CramMEer. Well, now, what are you going to do about this
situation ?

Mr. Prisk. This situation would receive treatment in the priority
it deserves, I would say, within the capacities of the State highway
departments. '

Mr. CrameR. What priority does it deserve?

Mr. Prisk. Well, I would say it deserved rather urgent priority.

Mr. CraMer. As high priority as possible?

Mr. Prisk. Not necessarily the highest. :

Mr. Cramer. I think, frankly, the Congress and the Bureau of
Public Roads and the executive branch are trying to put their
priorities down. .

Mr. McCarray. Mr. Chairman.

Mr. CraMER. Just a minute. May I continue, Mr. Chairman ?

Mr. Gray. Yes, Mr. Cramer.

Mr. Cramer. We have got all kinds of pressure, all kinds of de-
mands. The President has asked the Congress to set up a separate
trust fund, and authorize the appropriation of $160 million for fiscal
1968, and $220 million for fiscal 1969, for beautification, to plant some
of these trees along the right-of-way which will become a safety
hazard, too. But I do not see any pressure; I do not see any great
demand; I do not see any high priority; I do not see any equal
priority as it relates to safety.

Now, Mr. Prisk, that is not your responsibility; I am not suzgest-
ing it is_your responsibility to settle policy questions relating to
priority. T do think, however, it is the responsibility of the Congress.

" What bothers me is I personally feel that safety is entitled to a very

high priority, even as compared to aesthetics and beautification. And
I would hope that there could be generated some substantial interest
in financing constructional aspects of safety.
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The safety bill we passed last year, the Highway Safety Act of 1966,
does not provide funds for construction money to build in safety fea-
tures, does it, Mr. Prisk?

Mr. Prisk. No. sir.

Mr. CramEer. So if a State wants to build in safety features, it has
to take its regular Federal-aid construction money to do so; is that

ri%}it?
r Prisk. That is correct.

Mr. Cranmer. If it wants to go back and build in safety features, it
has to take construction money to do it, right?

hMr.eg’Rst. That is right. That is why we are trying to get them
changed.

Mr. Cramer. We are offering the States up to 100-percent incentive
payments to plant trees and flowers, to buy up lakes, to buy up beauti-
ful rock formations off the highway, to buy up creek banks, to buy
up beautiful agricultural vistas off the right-of-way. And I just won-
der why in the world we are willing to provide Federal money for that
purpose and said or suggested or proposed little help for safety pur-
poses. And I asked the panel yeste ay what their recommendation
might be relating to providing an incentive, giving the proper priority,
to safety. It seems to me saving lives is as important as saving trees
and planting flowers.

I would like to ask the panel again—I understand we provide 100-
percent money for overpasses for railroad lines, do we not? One
hundred percent Federal money ? Is that not right, Mr. Prisk ?

Mr. Prisg. Yes.

Mr. CramEeR. We provide up to 100-percent Federal money for beau-
tification and that is a high priority item. And I just wonder why there
is not some discussion, why there are not some suggestions as to how
Wwe can provide an incentive to the States to get the safety job done,
concentrate on safety and eliminate these death traps that have been

built into the highways.
Does anybody on the panel have any suggestions or
recommendations ?

I see the problem ; we have been looking at it for 2 or 3 weeks now,
but what are we going to do about it ?

Mr. Prisk. May I say, Mr. Cramer, that the first action of the new
Director of Public Roads, Mr. Frank Turner, was to address a letter
to the State highway department commissioners, and included in that
he said this, and I would quote: :

I consider that available Federal-aid highway funds can be put to no better
or no more urgent use today than in the very prompt initiation of a broad pro-
gram to increase the safety of public highways.

I think this indicates the attitude of the Bureau of Public Roads.

Mr. Cramer. That is a fond expression of hope. But they are not
given the financial incentive like they are given for beauty; are they ?

Mr. Prisk. No, sir.

Mr. CramEr. So I would like to address my question to the panel:
Do you have any suggestions as to what the Federal function ought
to be as related to safety ?

Mr. Witson. I think my opinion would be any highway department
ought to have a balanced program of new construction and going back
and fixing up the old highways.
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_AsT stated yesterday, we took a good, hard look at the existing State
highways. We found a number of things that were causing accidents.
We decided that we could fix up about 1,700 of these with normal
traffic engineering devices and traffic engineering tools. And I think
that a program of this nature——

Mr. CramEr. You are hard pressed, are you not, to put substantial
money into safety when it has to compete with construction money;
is that correct?

Mr. Wrson. It is diffieult to——

Mr. CramMEr. You do not have that problem as it related to beauti-
fication ; there is no competition there, is there ?

Mr. Witson. I am not familiar with beautification.

Mr. Cramzr. You get a separate appropriation for beauty.

Mr. Wisown. I understand you do.

Mr, Cramer. Yes. So again I say I think we are putting our pri-
orities down; esthetics and beauty with high priority, and safety
with low priority.

b I()ioes %nyone else on the panel have a comment relating to what might

e done?

Mr. Wnson. I would like to make one further comment. When I
reviewed the legislation involving highway safety and reviewed House
Report 1700 on the Highway Safety Act of 1966 and found that there
was actually in fact no construction money available to go back and
fix up hotspots and locations that were having accidents, I as a high-
W&ﬁ engineer was somewhat disap%ointed in this.

r. CraMER. Does anyone elese have any suggestions?

Mr. Skeels? .

Mr. SkEELs. I certainly agree with your objective, that some funds
should be made available to fix up these now recognized deficiencies.

Briefly, for our proving ground road system, we did make money
available, We went back over our obsolete road system and we built
it much in this manner.

Mr. Cramer. Mr. Huff?

Mr. Hurr. Mr. Cramer, I would like to say a highway becomes ob-
soleteh-through impairment of capacity and safety. Often the two go
together.

ow, in my department in Texas, we think we have been conscious
of safety for several years; but for some 10 years we have been spend-
ing about one-third of our available research on safety projects. We
have begun putting a great many of those to use. And as I stated
yesterday, we spent considerable amounts of money on rehabilitating
our 6,000- or 7,000-mile system, bringing it up to safety standards and
better, more comfortable capacity standards. _

Now I believe our administration, who I am not empowered to speak
for what they might or might not like, but I believe my administration
will say we always need more money to bring our highways up.

Mr. CraMEr. Can you justify having a separate fund for beauty and
not having an equal fund for safety?

Mr. Hurr. Idonot believe I can coinment.

Mr. Cramer. I mean construction aspects.

Mr. Hurr. I do not believe I can comment on that, sir.

Mr. Cramer. Well, commonsense would indicate safety is as impor-
tant as beauty ; would it not ?
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Mr. Hurr. I do not think you can put any higher priority on any
operation than our safety program.

Mr. Cramer. I do not think so, either. Mr. Wilkes, would you care
to comment ¢ .

Mr. Wikzs. As an employee of the Bureau of Public Roads——
[Laughter.]

Mr. Cramer. You can take the fifth amendment if you want to.

We will move to Mr. Ricker. [Laughter.] .

Mr. Cramer. The President is not here to answer the questions.
Maybe what we need is a “Safety Bird.” [Laughter. ]

Mr. RickEer. Since the issuance of Mr. Turner’s memorandum con-
cerning the yellow book, we have had meetings with the Bureau’s
division engineer concerning the projects that are now advertised or
have already been contracted, and he has told us that we must incor-
porate all of the features of that book in current projects even though
they are underway. There will be a deadline sometime this fall when
new plans must reflect those provisions.

In the ones now under construction or about to be let, he has author-
ized change orders to incorporate provisions of the yellow book.

Mr. Cramer. What do we do about past construction ?

Mr. Ricker. I think if you are going to really go back and do past
construction, you are going to get into a lot of money.

__ Mr. Cramzr. Obviously. So what can we do about it? And that is all
the more reason why the States possibly are not able to do it when they
haye to use construction money to accomplish it. _

Mr. Ricker. That is correct.

Mr. Cramer. Well, now, Mr. Prisk, I have just one other question.

You have been in charge of the safety office in the Bureau of Public
Roads; is that correct?

Mr. Prisk. Second in charge, yes.

Mr. Cramer. Well, second in command. There has been a reorgani-
zation under the Department of Transportation Act. How many people
did you have under your supervision before the reorganization ¢

Mr. Prisk. Fifty-two. '

Mr. Cramer. How many do you have now ?

Mr. Prisk. I don’t have the figures, Mr. Cramer. I would have to
obtain those for you. I would estimate about 20.

Mr. Cramer. So you lost about 32 of the people that were working
under you on the problem of safety as a result of the reorganization ;
is that right?

Mr. Prisk. This is approximately right. Yes.

Mr. Cramer. How in the world are you going to be able to do your
job? It is obvious not too much was being done before. You lost 32
people. How are you going to do it now ?

Mr. Prisk. These positions will be refilled.

Mr. CraMEr. You expect to hire new people to replace those 32 you
lost ; is that right ?

Mr. Prisk. Yes.

Mr. Cramer. What happened to all your expertise and know-how
and experience that went with them ?

Mr. Prisk. A good many of the people who have left the organiza-
tion are still in the Federal Highway Administration, the Highway
Safety Bureau.
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Mr. Cranmer. I understand that. But how are you going to run your
shop without qualified, experienced people ?

Mr. Prisk. 1 think the answer is obvious.

Mr. Cramrr. You are going to have a lot of trouble, are you not?
This is one aspect of these hearings I was hoping we would get into,
the question of what this reorganization has done as it relates to dis-
mantling the Bureau of Public Roads. I think this is one of the clearest
examples. : '

That is all I have.

Mr. Gray. Mr. McCarthy of New York.

Mr. McCarrry. Thank you, Mr. Chairman.

Carrying on the theme in a slightly different tack than that pre-
sented by the distinguished gentleman from Florida, I would like to
go back to Mr. Prisk’s observation that these conditions were permitted
to develop because of “lack of appreciation for or identification of
the problem.”

For the record, I would most like to make a couple of observations
from my own experience in industry. The company I worked for for
18 years before coming here found itself in a similar situation. We had
58 plants all over the United States, and found our accident rates in-
creasing, death rates, in our mines. And conditions were allowed to
develop the same way, lack of appreciation for and identification of the
problem. It was not any deliberate action on the part of management,
priorities were in a different direction. But they inaugurated a safety
program with safety director at the corporate level and safety super-
visor at every plant, who fine-tooth-combed the whole plant to find
hazards and install guardrails, bridges over machinery, and so forth.
I think the analogy 1s very close.

When new plants were built, new mines developed, the safety direc-
tor was part of the planning process, so safety was built into the new
facility. Then they inaugurated a campaign to educate the workers.
There were signs in every plant on safety all the time. Every employee
had to wear safety glasses. They were, of course, competing for the
Department of Interior’s Mine and Safety Award, which was an an-
nual event. We won those several years in a row. It was made a manage-
ment responsibility ; supervisor of safety overlooked these conditions
in the plants and the mines, but the manager was responsible for any
deaths, or accidents. And the result of this over a several year period,
when they showed on a graph, it was just like this: precipitous decline
in accidents throughout the whole organization, 58 plants, all over
the United States.

Tt was simply a change from lack of appreciation, as you put it, and
identification of the problem, to safety consciousness. And pinpointing
the responsibility, building safety into the facility. And my distin-
guished friend from Florida, I think, misses a point here, that safety
1snot an extra frill.

T think safety is something that should be in every dollar that is
invested in these roadways, so that when you are building these roads,
you are building safety into the road, not something which you take on
as a 10-percent extra.

So I just would like the record to show this experience of which I
had firsthand knowledge. I think the analogy is apt—and I don’t think
there is any room here for recrimination. If there are going to be
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recriminations about what was neglected in the past, then maybe some
Members of Congress who have been around here for a few years and on
this committee might be subject to the same.

So I think if we approach it in this constructive manner and create
consciousness of safety, we would be off on the right foot.

Thank you, Mr. Chairman.

Mr. CramEr. Now, Mr. Chairman——

Mr. Gray. Mr. Cramer?

Mr. Cramzr. 1 trust no one implied from anything I said that I
considered safety a frill. I do consider beauty a frill, and my position is
that certainly safety ought to have higher priority than beauty. If any-
one wants to challenge that, I would welcome them to do so.

Secondly, it has been my objective in these hearings to find out what
we can do about financing safety needs.

Everyone knows Congress is interested in financing beauty. I want
to create some interest in financing safety and, hopefully, maybe Con-
gress will come up with a program to do so.

The other aspect of it is: I made a statement on the floor of the
House and I repeat it here, that in my opinion the Bureau of Public
Roads is being dismantled, dismembered, and disemboweled.

Now the gentleman from the Bureau has stated that he has lost 32
of his qualified, experienced, knowledgeable safety experts, in a divi-
slon that has responsibility of overseeing and of making certain that
safety is built into these highways. That is where the important phase
of it comes. You can pass all the regulations you want to, but if the
administrative agency that has to see that those safety regulations are
carried out through construction does not have adequate personnel,
is not given high enough priority, is dismembered, then this entire
program of safety is being to that extent destroyed. : :

I, as a Member of Congress, cannot sit idly by with this evidence
before us—we are now going into the third week of hearings—where
deathtraps are built into the highways, and seeing the Bureau of
Public Roads Safety Division dismantled, dismembered, and disem-
boweled, losing many of its knowledgeable personnel, where they are
most needed, building safety in these highways.

If someone wants to take issue with me I would be delighted. -

Mr. Gray. Let me say I agree implicitly with the distinguished
minority leader of the Public l%’l“fol'ks Committee, Mr. Cramer. But I
think I might add one point, and that is that under the act itself, the
States, starting with the division office or the district office in the
State, going on up to the chief highway engineers, work up a recom-
mendation, both for the alinement and the design of highways, prior
to the time that the Bureau of Public Roads division engineer even
looks at this.

So I think in addition to what the distinguished Member from
Florida has said, we also need to have some better liaison with the
States in order that when the idea for a design is advanced, that
design in its initial stages should have safety features built in.

It is one thing to say, for example, here you have not done this
right or done that right and go back and spend 300 percent to correct
it, and it is another thing to work in the safety features at the in-
ception of the planning stages of a highway.
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So I would hope in addition to what we are developing here, what
seems to be the responsibility of the Bureau of Public Roads and
this committee, that we would also have some closer liaison with the
States where these designs are initiated in the first place.

I don’t know the best way to go about that, but 1 would say in
addition to what the gentleman from Florida says we ought to have,
either through AASHO or the various chief highway engineers, some
liaison or some meetings here at the Washington level to go over these
things, so that everyone will be in unison when these regulations are
laid down.

Would the panel agree with that statement ? Because we need liaison
in addition to Bureau of Public Roads and providing incentive and
providing the funds by the Congress? We also need a little better un-
derstanding between the States themselves. -

Mr. Prisk. Ithink that iscorrect, Mr. Congressman. And the Bureau
of Public Roads and the key officials of the State highway depart-
. ments in the Midwestern States, about six or seven of them have met
yesterday and the day before, considering this very matter: The appli-
cation of the principles set forth in the yellow book. And this can
be worked into the program in the best possible way.

Mr. Gray. The gentleman from Florida is absolutely correct; we
need to work up these regulations and get them out. But, for example,
in the district highway office in my congressional district of Carbon-
dale, I know occasionally they have recommended certain things after
a public hearing was held, then when it got on up to the State office
in Springfield, it was found to be too costly or some other factor and
the whole thing was scrubbed.

So I think we have this problem that comes not only from the
Washington level, but right on down to the very district highway
offices of the States. You may proceed.

Mr. Cramer. Mr. Chairman, we get right back to the question of
money. I agree with what the chairman says. If we don’t solve the
money problem, we will not solve the problem as T see it.

We have bundles for beauty, but no incentive for safety. I think it
is time we gave some consideration to funds for safety purposes.

Mr. Gray. Yes, I agree with the gentleman. I was agreeing with
the gentleman, Congress needs to provide the authorizations, the funds,
and the Bureau of Public Roads direction. In order to complete this
partnership, I think we have to go on down then to the local levels.

Mr. ConsTaxpy. Mr. Chairman, inasmuch as reference has been
made to the letter of Mr. Turner, dated May 19, 1967, signed by Mr.
Lowell Bridwell, attaching the letter of Mr. Turner to the State high-
way departments, I ask leave to have it made exhibit No. 5 and printed
in the record following the quote from Mr. Prisk.

Mr. Gray. Yes. Without objection, this will be made exhibit No. 5.

(Exhibit No. 5 follows:)

U.S. DEPARTMENT OF TRANSPORTATION,
FEDERAL HIGHWAY ADMINISTRATION,
BUREAU oF PusLic Roaps,
Washington, D.C., May 19, 1967.

fnstructional Memorandum 21-11-67 30-01.
Subject: Safety provisions for roadside features and appurtenances,

The February 1967 Report of the Special AASHO Traffic Safety Committee—

Highway Design and Operational Practices Related to Highway Safety—is ap- -

proved by the Bureau of Public Roads for use on Federal-aid highways.
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Enclosed is a copy of a letter I have sent to the top administrative qﬁicials
of each State highway department offering our full cooperation and assistance
in applying the findings of the report to the existing Federal-aid systems be-
ginning as soon as possible in 1967 and continuing on a large scale for as long
as is necessary to provide the highest possible level of roadway safety.

The February 1967 Report confirms the provisions of IM 21-6-66, and the
policy therein established is reaffirmed concerning PS&E approvals for new
projects and change orders on projects now under construction. I% is expected
that the plans for all projects on high-speed highways yet to be advanced to
contract will incorporate the features of added safety as are presented in the
February 1967 Report. Where a check of the plans for projects underway re-
veals that features of added safety were not incorporated in the approved plans,
contractual change orders to modify the applicable features in a manner which
will incorporate the safer design features or extra work orders to add the safer
design features are to be issued by the State highway department whenever
practicable. For application of the cited safety features, high-speed highways
include all projects on the Interstate System and all projects on the remaining
Federal-aid Primary and the Secondary Systems where the design speed is
50 mph or more. To the extent practicable and feasible, an approved order of
safety design should be utilized on Primary and Secondary projects with a lesser
design speed.

On completed Federal-aid highways each State highway department is asked
to establish an active corrective program to apply the findings of the February
1967 Report. Public Roads requesis that all features of geometric, structure
dimension and roadside element design that can effect safety of the motorist who
strays from the roadway be given careful consideration by the State. Each State
should evaluate the seriousness of the existing condition as measured by the
more safe conditions recommended by AASHO in the new report and prepare
its program for corrective work on previously constructed highways on the sev-
eral Federal-aid systems. The most serious existing conditions should be assigned
highest priority for correction. Corrections should provide the safer condition to
the degree as outlined by the AASHO Report, with careful attention to not
overcorrect the situation, especially when large costs would be occasioned. At-
tention is to be given the details of all proposed corrective work to insure that
the new work does not retain a latent hazard to the motorist. Public Roads
Division Engineers are to take a broad and liberal viewpoint with regard to
approving programs proposed by the State highway department for work of
the types described in the February 1967 Report.

As pointed out in my letter to the State highway departments, many items
of the corrective work are of a nature that can be readily and economically per-
formed by State forces. To assist in the expeditious handling and completion of
this undertaking, the following procedures are established for corrective projects:

‘Where proposed by the State, Public Roads hereby finds it to be in the public
interest to accomplish this work by use of State forces.

Projects can cover sizable lengths of highway and may cover several or all
types of roadside features. For example, a project might include relocation or
adjustment of signs, installation or modification of guardrail, removal of and/or
protection from the varied hazardous roadside elements, etc., on as long a section
of highway as may be proposed by the State.

Projects are to be programmed and authorized in the usual manner.

Project plans can be minimal, sufficient to identify the work to be accomplished
and the method of its accomplishment. Prior construction plans marked to iden-
tify the work to be performed would be adequate for this purpose.

The project cost can be established on the basis of an approved State’s estimate
made up from agreed unit prices for the elements involved. Final payment on
gléetbasis of actual costs also is satisfactory if such a method is preferred by the

ate.

Projects may be constructed under the contract method administered in the
usual way.

Federal-aid participation will be the usual pro-rata amount applicable for the
system involved.

In carrying out the work it is of paramount importance that all of the safety
provisions for performing construction under traffic be rigidly observed lest more
hazard is created than is being eliminated.

K. C. TURNER,
Director of Public Roads.
Lowgtr, K. BRIDWELL.
Federal Highway Administrator.
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May 8, 1967,

DEAR : By means of this letter, I call to your attention the recently
issued American Association of State Highway Officials report entitled “Highway
Design and Operational Practices Related to Highway Safety”. The Bureau of
Public Roads concurs fully in the report’s recommendations and conclusions and
considers it to be one of the most important documents ever developed by the joint
efforts of the Bureau of Public Roads and AASHO. We wish to assist every Stape
highway department in applying its findings beginning as soon as possible in
1967 and continuing on a large scale for as long as is necessary to provide the
highest possible level of roadway safety on the Federal-aid highway systems. We
pledge to you such assistance as is necessary to allow the State highway depart-
ments to plan and program the use of Federal-aid funds to expedite the accom-
plishment of this objective. :

The report makes particular recommendations dealing with roadside hazards,
which constitute a major contribution to the annual traffic toll. Work items
such as are discussed in Chapter I11 of the AASHO document under “Roadside
Design and Appurtenances” may be minor at individual spots but large when
viewed on the basis of a full route. The required corrective work is of a nature
that it can generally be readily and economically performed by State forces.
Therefore if so proposed by a State highway department, Public Roads will find
that the corresponding Federal-aid projects for use of State forces to accomplish
this work are in the public interest. In accordance with statutory controls you
of course know that Federal-aid funds cannot participate in costs of work classi-
fied as maintenance. But there can be participation with Federal-aid primary,
secondary and urban funds in work that classifies as reconstruction, or construc-
tion ; and Federal-aid Interstate funds for additional construction on previously
constructed projects on Interstate System highways, and it will therefore be
our purpose to permit full regular Federal-aid participation in this program,
which will accelerate achievement of work of the kinds outlined in Public Roads
Instructional Memorandum 21-6-66, August 1, 1966, subject “Safety Provisions
for Roadside Features and Appurtenances”.

There should also be continuation and acceleration of a program for the types
of improvements that are described in Public Roads Policy and Procedure Memo-
randum 21-16, January 18, 1966, subject “Highway Safety Improvement Proj-
ects”, and extensively discussed in the cited AASHO document,

A conference on this subject was held on April 25-27 with the design engineers
of Public Roads. They and the division engineers are being advised that they are
to assist in all possible ways toward the development and implementation of
Federal-aid projects to achieve in the shortest possible time increased safety
for the users of the Federal-aid highways.

The Bureau is placing its full support and resources behind a concentrated
major effort to implement the recommendations of the AASHO report and I
earnestly solicit your own support in this joint effort. I therefore urge you as the
Chief Administrative Officer of your State highway department to examine fully
the recommendations of the AASHO report to determine from a safety viewpoint
those features of existing highways which constitute hazards to highway users;
and to establish an active corrective program along the lines which the report
suggests.

I know of course that each of you has a staggering list of needed work, both
with and without Federal-aid funds. However, I consider that available Federal-
aid highway funds can be put to no better or more urgent use today than in the
very prompt initiation of a broad program to increase the safety of public high-
ways. Conscientious and special personal attention to such a program is not only
our responsibility ; but at the same time it is an opportunity to perform a humane
public service, and to demonstrate once again that we as highway officials are
concerned with objectives that transcend the mere movement of people and goods.

This is the first communication to you under my new title in the infant Depart-
ment of Transportation. I know how busy you are and how many urgent priority
items there are to claim your attention; I shall not be imposing on your time
very often in this manner; but the overwhelming importance of this subject
impels me to do so in this instance. We shall be sending through the normal
channels such memoranda as appear necessary to aid in implementing this pro-
gram; but I want you to know that our purpose will be to remove every possible
hindrance to your being able to cooperate effectively in this important endeavor.
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We expect to provide you with the most liberalized procedural tools that we can
devise under the law. I solicit your own personal support and I know that you
have the same dedicated interest in this matter that we have.

Sincerely yours,
F. C. TURNER,
Director of Public Roads.

Mr. Constanpy. If you would continue, Mr. Prisk, perhaps we
could move on.

Mr. Cramer. Would you reread that quote? That is the “fond hope”
letter, is it not?

Mr. Constanpy. Actually the letter puts that phrase Mr. Prisk
quoted perhaps in more perspective.

Mr. Cramer. I would call it the “fond hope letter”; no money, but
fond hope. :

Mr. Gray. The Turner letter?

Mr. Constanpy. Yes.

Mr. Prisk. May I proceed?

Mr. Consranpy. Yes.

Mr. Gray. You may proceed.

Mr. Prisk. Now we move to another State. This is Nevada. And in
this case we find the same situation we have been looking at treated
in a slightly different way. This is an upright-type post ; a heavy 6-inch
Sag here at the top on a concrete parapet. Nothing particularly

ifferent.
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This is a closeup, same situation. The rail is rather low. Again we
have twin bridges out here in a pretty rural country, very rural coun-
try. This is the only interchange within miles. And bridges are built
separately, not paved over.

ST

K
oL

Here is a view along the structure, on the structure I should say,
showing the safety walk at this point [indicating] which intrudes
inside the rail, the line of the rail.

There is an asphalt curb along on this side [indicating]. You can see
where these black and white stripes are.

Mr. May. You cannot tell from this photograph. You slide along this
parapet to strike the end of that guardrail ?

Mr. Prisg. You are moving this way and if you slid along this
parapet, you would indeed strike the end of that guardrail.
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Mr. W. May. We can do better than that?

Mr. Prisk. I think so. ‘

Another picture closer up of the condition that you referred to, Mr.
May, is shown here; and there is the guardrail at the end fairly well
matched up with the curb line.

If the car were sliding along the traffic face of the curb, instead of
the parapet, we would be in pretty good shape. But along here, we
would not. [Indicating.] ~

This is a view in a snowstorm of the end of a bridge here—I can
barely make this out, but I am quite sure—yes, this is the end of the

87-757 0—68——45
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bridge; it is completely unprotected. Aside from this reflectorized
marker, which with the black stripes down, Mr. Ricker said, means you.
keep on this side.

other approach on that same bridge where there is a slight over-
lap, 6-foot, 3-inch post spacing used here indicating there is recogni-

tion of the need for stronger rail support in this area. This again is a
commendable step.
Not fully adequate. Similar situation.

EF T
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Now we move to the Providence, R.I., area, and find this kind of a
situation where guardrail improvements are still underway. Looking
at the structure, you of course have here very evident side piers, a foot
and a half or 2 feet behind the face of this curb, 10-foot shoulder.

Move up closer, some of these structures are not guarded at all except
with black and white striped panel board, such as appears in this pic-
ture. This is a pretty good target area. Of course, you do have this slope
working for you to turn cars back onto the roadway if anyone got off
at that point.

Mr. ConsTanpy. Mr. Prisk, that particular bridge was not on the
particular project.

Mr. Prisk. I should have mentioned that.

Mr. Constanpy. We will see improvement on this project.

P,
.

%ﬂln




704

Mr. Prisg. Here is one that is on the project, and has a desirable
feature of being an opened up span bridge where the abutment walls
are partway up the slope, halfway up the slope here; provides addi-
tional lateral clearance and additional safety.

Mr. CoNstanpy. Mr. Prisk, this point you are making was illus-
trated on the panel appearing behind Mr. Skeels and Mr. Huff. T ask
the chatirman this be marked as exhibit No. 6.

Mr. Gray. Without objection, it will be made exhibit 6.

(Exhibit No. 6 was marked.)
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Mr. Prisk. This is a closeup of this recessed line of the abutment
wall, this particular structure. This is paving underneath the bridge
at this point. ,

Mr. RickEr. I would raise the question whether additional protec-
tection it still not needed for that vertical wall. Having observed
accidents where a vehicle out of control will go up entirely over, this
is still a hazard. Perhaps this can be protected by other means. You
may not need to erect a guardrail, but planting of some small bushes
and so on to protect that area would be desirable.

Mr. Prisk. With the rigid frame-type construction shown on one of
these photos, one directly behind Mr. Huff——

Mr. ConsTanpy. The lower right-hand panel.

Mr. Prise. The two-span rigid frame, that is possible of course, to
completely eliminate that abutment wall.

This is, it might be said, a step in the right direction.

Mr. WiLson. Prior to 1963, we found that piers located next to
shoulders and things of this nature here were being struck more often
than we would like to have them struck, and instructions went out to
our design sections in the bridge department in January 1963 to, in
the future, design all structures similar to what is shown on the bottom
right-hand side here, a two-span structure.

This can be done with a modest increase in cost. And since that time,
-our designs have had that feature. ‘

This also included going back on the shelf and pulling out design
plans that have been completed years in advance and changing these.

Mr. Constanpy. I am glad you said that, Mr. Wilson, because the
initial reaction of a number of people we have talked to who have not
had the experience your state has had, and who have not worked up
the estimates, is that the better design would be rather costly. Your
own experience in California has shown that has not been true.

Mr. Wison. That is right. In fact, I could quote our chief bridge
engineer, Mr. Elliot, in many cases where, if you can start a design
from scratch from the very beginning and plan 1t on the basis of a two-
span structure, there is no increase in cost.

Mr. ConsTanpy. Mr. Skeels?

Mr. SkeeLs. For three bridges recently constructed at the GM Prov-
ing Ground we adopted this approach and the increase in cost is
negligible.

Mr. Constanpy. Thank you. Mr. Prisk?
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Mr. Prisk. Continuing with another structure, you see the atten-
tion to architectural treatment on the bridge here, this is aluminum
rail on top of a parapet. You see the curb design on the far side.

The parapet walls are of the same type that we have been looking at
and one right here, of course, in the foreground. These are quite strong,

This is a detail of the rail showing an expansion joint.

Mr. Constanpy. This makes a good illustration, does it not, of that
brush curb—is that what you call it, Mr. Wilson, in California, the
one you made reference to earlier?

Mr. WiusoN. I believe that is what I called it.

Mr. ConsTanpy. It would be similar to this?

Mr. Wison. Yes. Exactly like that.
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Mr. Prisk. Here is still another illustration of that curb down at
the bottom, the brush curb. And upon crossing another structure show-
ing the guardrail approach here. In this instance there has been no
final anchorage yet of the post up here at the structure.

The curb is in front of the rail, again not too desirable.
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Here is the closeup of that same situation showing that this has not
yet been resolved. The intent here, as I recall its being explained to us
by State officials, was that there would be a post driven right alongside
of the end of this abutment wall and through a right angle. The rail
would be fastened at that point. The steel post would be fastened into
the end of the abutment wall—end of the bridge wall, or the parapet
wall here in this case.

Mzr. ConsTanpy. Mr. Wilkes.

Mr. Wiges. I have a comment on the brush curb. As you can see,
it is a practice in many of the New England States to provide a granite
curb on many of the freeways and they carry it across the bridges.
Although you can’t tell from the photograph, I am sure that is a
granite curb. It serves not only as a rub rail for vehicles but also
protects your structures from the snowplows as they clear the road-
ways in the wintertime. :

Mr. Constanpy. That is granite, we have been told.
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Mr. Prisk. Moving along here, we found this condition at one
structure which is certainly a part of the cleanup illustrated on jobs
that are still open to traffic and not fully completed as far as all the
safety equipment on the highway is concerned. It is disturbing to find
conditions like this on highways that carry large volumes of traffic.
This one is I-95 in Rhode Island.
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Still another section on I-95 showing full width bridge at this
point; just in advance of a gore or decision point area up here where
you see the sign [indicating].

There are light poles installed; this is fully illuminated, this urban
section.

Mr. Gray. Do you have any statistics at all to show down at the
Bureau whether or not the accident rate is less where you have at
least a three-lane bridge, say, as compared to a two-lane bridge? You
have more room; you have less people running into the guardrail?
Do you have any idea?

Mr. Prisk. I am afraid we don’t have that. As far as highways are
concerned, carrying the same volume, you are safer with three lanes
than two lanes. Perhaps that would be obvious, but it has been borne
out by studies, too. :

Mr. Gray. You don’t have any statistics on that, whether or not
if a brigige is much wider, you are less apt to have a collision with the
railing ?

Mr. Constanpy. The extra width would be carrying a full shoulder
across the span?

Mr. Gray. Yes. Well, not necessarily in that context. What I had
reference to was, say, someone was driving down the road, the tire
blows out, this is certainly an invitation to hit this guardrail. Say
for example this is two-lane traffic here, but say you have three lanes
compared to two, I was just wondering whether, if the bridges were
wider, this might not alleviate some of the problem instead of having
to go to the safety lane.

Mr. Prisk. This one-way traffic, all of this is all one way.

Mr. Gray. So that would be at least three lane—or it looks like four.

Mr. Prisk. There are actually five lanes. There is one over here,
here, here, and one coming in. [Indicating.]

Mr. Constanpy. Four traflic plus shoulder.
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I think it is true, Mr. Prisk, statistics show where there are full
shoulders carried across the bridge there are fewer accidents on the
bridge.

Mr. Prisg. That is right. You could reasonably infer from that
three lanes would be safer than two.

Mr. Gray. That is the point I was trying to make. Thank you very
much.

Mr. Prisk. Here again is another view along the roadway approach-
ing that same gore, or decision point up here.

' In this case there was a little cheating done on the bridge width,
if I may call it that, because the deceleration lane began to take off
and this is the edge line for the deceleration lane and the structure
itself was not fitted to match the deceleration lane. It was simply
carried straight ahead. I suppose there are reasons for that.

Here is the departure point beyond the end of the bridge at that
same gore, which is to the left of the photograph. And you will see
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there is quite a space here behind the curb to the rail [indicating] and
of course no attachment here.

This is a feature of the projects in Rhode Island, the tendency to
carry this granite curb—in some cases this was a precast concrete
curb. I am not sure which one this was, Mr. Wilkes, but they use
both types up there—but this curb, instead of turning at this point
and coming along the rail and coming into this paved gutter to run
off the dramage, is carried down to this point and then off. This then
becomes a hazard in itself on the approach to the structures.

Another one that might be pointed out with respect to the structure,
this again is twin bridges and the solution here adopted is to build a
wall across this open space. The function of that wall is hard to
speculate on.
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Mr. ConsTanpy. You will not go between the twin bridges. -

Mr. Prisg. You can see here, or get an idea, what might happen if
you hit the wall.

This is another closeup there showing how the rail has yet to be
matched up to the end line of the bridge.

a =

#
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Another shot about the same thing.
All of these points look pretty bad in the field as well as they do
in the photographs.
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This is a case where that treatment that I mentioned, I believe,
has been accomplished. There has been a type of anchorage into the
end of the wall and post, driven right along side of the end wall of
the parapet. This again provides support.

‘We see here one completely without any anchorage. This is over-
passing a more local street.
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This is another approach coming in from the median. This rail, of
course, comes in at a rather abrupt angle, for one thing. But for the
other thing, there is no determination fully as to just how this is going
to function on the end here.

Mr. Constanpy. Could we reflect back on the criteria for the in-
stallation of guardrail for the median barrier, that the car can be per-
mitted, after having struck it, to follow a course parallel with the
traffic rather than be thrown back into the traffic?

A car utilizing that guardrail is going to be projected back into
the traffic stream.

Mr. Prisk. This is very abrupt.

Again we have the curb that I mentioned previously in still another
installation.

Now we move to Montana, and this is the situation just outside of
Missoula.
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I think one of the things that caught my eye here was the fact that
the rail was so low; the total height of this rail was about 26 inches
going across the bridge. This is very, very low for a structure rail.

The median rail you see here is carried on steel posts while it is
on the structure.

And this is the situation at the end of the bridge. Square wooden
post driven as close as feasible, I presume, to the end of that concerte
parapet wall.

You see here, the vertical dimension of this W-beam guardrail is
about 12 inches so you can get some judgement as to the height here.
This is a shade under 12 inches here, and this is just a little bit higher
than the top of that rail.

A good many things of this sort were seen in all of our nine State
projects where you get indications of people striking rails. This one
was marked up, tire marks, indicating some rubbing at that point.
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This is the New York box-beam-type rail on a bridge showing the
sleeve on the inside. This is regarded as a very satisfactory type of
rail. But used that low, there is some question as to whether it fune-
tions as well as it would at a greater height.

In Montana, as in other places they have their twin bridges, and
some of these are very close, as this one is.

Their roadways are carried at different elevations. This one is an
entrance roadway over on this side and these are the main lanes that
you see in the foreground.

87757 0—68——46
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Mr. Consranpy. Exit roadway ?

Mr. Pris. Excuse me, exit roadway. Right.

The grades, I think, still could be accommodated. They are not too
much different at the bridge crossing.

Mr. Constanpy. Mr. Wilkes, in this situation the twin bridges have
been paved over on the main roadway. We have the peculiarity of the
third bridge carrying the exit lane. I just was wondering whether it
would be feasible, for instance, to pave the space between those two?

Mr. WiLkzss. Being the same additional cost, and normally on an
exit ramp, it is an angle away from the main roadway so it would be
a pretty strong taper if the bridge is any length at all. And of course,
you would not have the exposure, normally you would not have the
Volume of traffic on an exit ramp that you would have on a through
lane.

Mr. ConsTanpy. No. I suppose the greatest hazard here is the traflic,
the heavy volume of traffic, on the main line and on its right side.

Mr. WiLggs. That is correct.

I might also comment here, for example, turning down the ends of
the metal rail.

Mr. ConsTanpy. Yes. Asyou suggested before.

Mr. Wirkes. I think they have done an adequate job here.

I would expect that that dimension, instead of being 26 as Mr. Prisk
suggested, is probably 27. Because that is what the standards require
for traffic rail.

Mr. Prisk. I am not going to argue about an inch.

Mr. Sgeers. I have one comment to make on this rail, or two rather.
First, I agree that it appears to be too low. It may meet the 27-inch
requirement but I question this. whether or not this height is adequate.
In fact, we have some information on rails of this height that have
been mounted.

The second thing, the rail itself is back from the face of the concrete
parapet underneath. It is installed back of it as it has to be, I guess,
in this type of installation. And I question if a car strikes the concrete
whether or not it ever strikes the rail at all until after it is in the proc-
ess of rolling over. The rail ought to be—the face of the metal ought
to line up vertically, at least, with the base of the concrete.

Mr. Prisg. Mr. Constandy, I wonder if we might ask Mr. Skeels
at this point what the height of the rail is on the design they have
developed at General Motors Proving Ground.

Mr. Skeers. The height of the concrete portion of that is 32 inches
to the top of the concrete. And the height of the steel rail that is
installed on top of that, I can’t quote you exactly but it is approxi-
mately another 14 to 15 inches. This makes a total height then of
about 47 inches.

Mr. Constanpy. Why that high. Mr. Skeels?

Mr. SkeeLs. Well, the concrete portion itself was made high enough
to do the job with passenger cars. In other words, if you had nothing
but passenger cars on the bridge, the concrete portion would prevent
them from going over. ‘

We felt with high center gravity trucks, this probably was not high
enough, and they needed additional height, and so the metal rail is
installed to take care of possible needs of truck-type vehicles.

Mr. Constanpy..Such should be refletced in highway designs.
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Mr. Skeers. Height, incidentally, the space between the concrete
portion and the pipe rail, was determined by visibility purposes, to
enable the drivers of automotive equipment to see out between.

Mr. Constanpy. That is always fascinating. I would hope the
driver of the vehicle I am riding is watching the road. I do not know
gh(}ir the fascination to permit him to look elsewhere going over

ridges.

Mr. Sxeews. It seems to me people like to look out and see what they
are going over.

Mr. WiLson. While we are talking about subjects such as this,
I would like to get a little traffic engineering in here. Besides, a rail
should be functional, but there is a psychological effect of having
too much openness in a rail. . :

We tried some experimentation having no wheel guard at all
and putting two rails at various heights there and in our mountainous
country traffic will shy away from that rail to the point where it is
noticeable to traffic. It will go toward the centerline of the highway.
I think from a traffic engineering standpoint, this might be undesira-
ble, because it will mean that traffic will be passing or meeting at a
closer distance.

Mr. ConsTanpy. You prefer that the driver of the vehicle not be

able to see from the bridge ?

" Mr. Wizson. He should have a secure feeling and apparently this
openness does not, give him this secure feeling.

Mr. Constanpy. I think we have all experienced that, incidentally.
I don’t think it is uncommon.

The other point, Mr. Skeels, you mentioned about the need to have
your bridge railing higher for trucks; there are some 15 million trucks
on America’s highways and of course they are not all high center-
gravity vehicles, but a good percentage of them are. I wonder if
these rails we are looking at are high enough to afford the same degree
of protection to the truck traffic.

r. SkeeLs. That is the statement I made, I do not think this
is high enough even though it meets specifications.

Mr. Constanpy. Thank you. Mr. Prisk?

Mr. Prisg. Yes. This is simply a closer shot of the same location.
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Moving along west from Missoula, this is an approach to a
structure showing the guardrail installation.

This is a bridge rather different in design. I think this is unique
in that it employs the same unit of design on the structure as is
employed on the approach. You see that this rail again, taking this
at 24 to 25 inches where it was set, that this adds another 12 inches,
roughly, to that, so that you are up 36 inches at least with that rail
going across the structure, with a curb in front of it.

I think we have a closeup view of this same condition.




721

Here it is looking along the rail so that you can see lateral offset
of the rail behind the curb, also the relative positions of the two.

There is support for the rail on the structure provided by the series
of steel posts, I-beams that you see mounted, integral with the curb
structure.

Mr. ConsTaNDY. Mr. Skeels?
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- Mr. Skeers. I just have one comment. It would appear that the
posts that hold the W-type rail on the bridge are of a weaker-type
post than the ones that hold the same rail where it is used as a
guardrail.

Mr. Constanpy. The guardrail being wooden, I think, 8 by 8 and
the bridge rail being steel I-beams.

Mr. Skrers. Of course, I do not know the size of the I-beams but
the normal I-beams that are used are about, oh, a fifth to a quarter
as strong as that wood post.

Mr. Constanpy. Mr. Huff, I would expect this bridge would develop
some comments from you inasmuch as it begins to be similar to the type
yoillpeople in Texas have developed.

r. Hurr. Ibelieve I have no comment on this bridge.

Mr. ConsTanpy. With your permission, you were kind enough to
bring a couple of photographs, and I think it would be helpful to the
committee to be able to look at them in contrast.

Show the next slide first, though.

Mr. Prisg. This is simply a view of the right side of the bridge.
You were previously looking along the left side. v

Mr. ConsTaNDY. At this point then would you take that carousel
along a few slides to those that Mr. Huff was kind enough to bring
in. ,

e

Mr. Hurr. I would be happy to have the most caustic criticisms
that I can get from my colleagues on this.

Mr. Prisk. This is Mr. Huff’s design. I would suggest you go ahead
and describe it, Mr. Huff.

Mr. Hurr. You will note the bridge has a full shoulder going
across the bridge. The rail is continuous from the approach roadway
across the bridge. One fault that we think we have on that, and I
would be glad to hear other criticisms, probably where we attached



to the rail maybe it is a little too rigid and I believe we should have
some kind of spring arrangement in there to give it a little bit of
flexibility to match the flexibility on the approach roadway. I believe
that is all the explanation it needs. It is there to see.

Mr. ConsTanpy. Before we go on to the next slide, I notice that
your reflector at the end of the bridge is a single white reflector
rather than what we have seen earlier with the three amber reflectors.

Would you put the next slide on, please ? .

This is more like the bridge that we have been viewing in Montana
where you have the guardrail carried across the structure on I-beams.
Is that not correct ?
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Mr. Hurr. That is my slide, is it not ?
Mr. Prise. Yes.
- Mr. ConsTanpy. Certainly is.

Mr. Horr. Of course, there is enough approach rail here to develop
the full strength before you get to the bridge and if you get to the
rail anywhere between there and the bridge or on the bridge, you
should have enough strength to withstand it.

Now, I believe—I am not sure whether those posts are spaced 12-6 or
6-3. Our standard now is 6-3, on the entire length to develop vertical
strength as well as lateral strength. Because if a car does run up on
the rail, he needs a 6-foot 3 spacing in order to avoid pocket.

Mr. Constanpy. That is fine. I think this makes a very good contrast
from the one we had before. :

Mr. Hurr. Incidentally, one remark I might make, that does not
have a block in it. We don’t believe the block out would add a whole
lot to the design.

Mr. Constanpy. Yes; we had that discussion. Let’s go back to the
bridge in Montana. If you had done this, you would have carried the
same approach guard rail across the bridge.

Mr. Prisk?

Mr. Prisk. Yes. Moving on farther to the west, now, we see the treat-
ment at chis interchange structure.

You will note particularly the position of the side piers. I think
there is 14 feet of clearance from the edge of pavement on the right-
hand side.

Mr. Constanpy. As Mr. Wilkes mentioned yesterday on that same
bridge, the cap on the piers is askew. I guess that concludes Montana.

Mr. Prisg. That is right.

Mr. Gray. The Chair desires to announce that we have one very
important piece of legislation on the floor this afternoon. Also we
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have been in recess, because of the loss of a distinguished Member from
California, Mr. Younger. It is the desire of both sides, the minority
and majority, not to sit today during general debate because of the
nature of the bill on the floor.

Therefore the committee wants to thank all of the witnesses for
coming today, and we intend to adjourn over until 10 o’clock tomorrow.
We will be delighted to resume the hearing at that time.

With that, the subcommittee stands adjourned.

(Whereupon, at 12:50 p.m., the subcommittee was recessed, to re-
convene at 10 a.m., Thursday, June 22, 1967.)
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HIGHWAY SAFETY, DESIGN AND OPERATIONS
Roadside Hazards

THURSDAY, JUNE 22, 1967

House oF REPRESENTATIVES,
SPECIAL SUBCOMMITTEE ON THE
Feperar-Am Hicaway PrograM OF THE
Commrrree oN Pusric Works,
Washington, D.C.

The subcommittee met, pursuant to adjournment, at 10:10 a.m., in
room 2167, Rayburn Building, Hon. John A. Blatnik (chairman)
presiding.

Present : Messrs. Blatnik, Clark, Cleveland, and Zion.

Staff present: Same as previous days.

Mr. Crark. The Special Subcommittee on the Federal-Aid High-
way Program will please come to order.

We resume public hearings on the design, operation, and efficiency
of our highways, roads and streets. As we continue to review and ana-
lyze some of the most recently opened Interstate projects selected from
around the country, we are privileged to have the benefit of the com-
ments and observations of a panel of nationally recognized experts in
the field of highway engineering.

The continued assistance of these gentlemen is greatly appreciated
by the subcommittee.

Mr. Constanpy. Mr. Chairman, yesterday we were doing bridges
in the nine States, and we had concluded ‘with Montana. We have
remaining with that subject, Ohio, Utah, and Georgia.

Mr. Prisk, if you could begin, we will see if we cannot complete the
bridges and get on with signing.

Mr. Prisg. Yes, Mr. Constandy.

Mr. Chairman and gentlemen of the committee, we begin today with
Ohio, looking at bridges on Interstate 80-S.

This, you will see, 1s a full-width structure, again ; one of two twin
bridges on this particular route, typical of the design that we find.
There is no anchorage of the approach rail here or there. :

727)
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Here is a closeup on the left side, showing the detail there. It shows
the open space available.
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This is another structure on the same project, which is about seven-
tenths of a mile long. This is a major bridge, and one of the longest
in the State on the Interstate System.

From curb to curb there, you see they have provided for two lanes
and about 214 feet clearance on each side. A walk occupies the space
between the face of the curb and the rail that you see.

Here on the right hand is the approach to that long bridge, and again
the %uardrail comes in with the benefit of close post spacing to stiffen
up the rail at this point. It, nevertheless, is of a design that would give
enough so that a car could impale on the end of the structure at this
point.
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Of course, there is beyond that the ever-present face of the curb,
which rises vertically from the shoulder surface.

Mr. ConsTanDyY. Mr. Prisk, that is typical of what we have seen in
the preceding six States in regard to that detail of design, is it not?

Mr. Prisg. Very similar.

Mr. ConsTanDY. You would say it is wrong?

Mr. Prisk. This is not the safest design.

Here is a closeup of the same situation, showing the vertical face of
the curb, which definitely would be a hazard continuing along the rail.
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Here on the left side you of course have the same condition. I simply
amplify my previous remarks.
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Coming now to the undercrossing, you find this structure on Ohio
Interstate 80-S. The bridge piers are not shielded by railing of any
sort, but they are offset a very considerable distance from the edge, and
on the right side there is a rail flared back but not buried, which carries
through the structure, giving protection against impact there.

That completes the Ohio sections.

We now move to Utah, in the vicinity of Salt Lake City, and find here
a decision point. Motorists must decide to go up here or here, and this
is a gore which is immediately ahead of two dual bridges, a very narrow
separation. Let me show you how narrow.
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Here it is looked at from the other end, looking back. It is probably
no more than 8 or 10 feet clearance at this end, at the most; perhaps
as little as five or six at the other end.

Mr. Consranpy. Mr. Wilkes, this would seem to be the ideal type of
situation for closing that space and removing the hazards that exist as
a result of the parapet on each bridge, and having that area traversable,
would it not?

Mr. Wirkes. I would agree with you, Mr. Constandy, that probably
it would have been very similar in cost to build the bridge without this
opening.

Mr. %ONSTANDY. Being as close as they are, it might have cost even
less to have done it the safer way ? .

Mr. WiLkes. Possibly. That would, of course, have taken out this
rail and parapet entirely and made a paved section across the open
area.

Mr. Cowsranpy. Incidentally, that particular spot has the usual
skid marks of vehicles in advance of the structure, but the area beyond
is equally covered by skid marks from people who are yet undecided,
after they pass the bridge, in which direction they want to go.

Beyond the structure 1t still is traversable for an appreciable area,
and it is used as a crossover in that situation.

Safety would be considerably enchanced by the removal of those
inside parapets and paving the space in between.

Mr. Wilson, did you want to say something?

Mr. WiLson. What you just mentioned could be a deficiency some-
where else. It could be a deficiency in signing or in signing messages.

However, I would agree with you, every effort should be made to
make the gore area as flat and as traversable as possible.

. Mr. Consranpy. Yes. We are deliberately omitting messages on
signs in this hearing. At some later time we will be discussing signing
and the messages that appear on the signs.

Mr. Prisk?

87-757 0—68—47
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Mr. Pris. Here now is still another twin bridge situation, where
there is guardrail protection on the left side leading up to that division
between the bridges. Still there is the same hazard, of course, that
exists.

There is not quite as obvious a solution as the previous one, to pave
over; yet it certainly is within range for consideration. Certainly it
is much more desirable to have these areas as open and clear as possible.

Mr. Constanpy. In that particular instance you can see, although
not too well, there are tracks across here, and you will see some denting
in that buried part of the guardrail. In fact, a car did have an accident
here. He drove over the guardrail and went on over into the other road-
way, barely missing the bridge parapet on the end of the bridge.

This points up the possibility of a situation where you might have
ls&meone ﬁi_mpactmg on the end of the bridge in the opposing roadway.

r. Huff.

Mr. Hurr. I think that points up one of the dangers of flaring the
rail too much. Had the rail been longer, and extended farther down
the road, parallel to the roadway, that might not have happened.
beer. QCLEVELAND. May I ask whose car that is? To whom does it

ong?

MI‘.gCONSTANDY. It belonged to Hertz, but we rented it.

Mr. Creveranp. 1 wondered if that would be a hazard, too.

Mr. Constanpy. In connection with that, we calculated we walked
something over a hundred miles, and it would have been much longer
had we not taken a car.

While you raise that point, we did have a problem. I think right
there, Mr. Prisk, that is as far off the road as you can go and still get
back on the highway. That median appears to be more sturdy than it
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actually is. It is a very loose material, and I had the uphappy experi-
ence of getting stuck 1in-it.

Mr. Crevevanp. Actually, the car that would be broken down
normally would pull off to the right; is that correct?

Mr. Constanpy. I believe that is true. In this particular instance
there is an exit ramp on the right, and it seemed to be the least hazard-
ous to put the car in a place protected by the parapets of the bridge,
so any car that might go out of control had the chance of missing us
because of the parapets.

Mr. Prise. Proceeding now, looking at a bridge on Interstate 15,
which is south of Salt Lake City, we find this condition. There is a
little different treatment, because here a rail has been installed across
in front of the open drop between the dual bridges, and in this case
also, and remembering Mr. Huff’s comment of a moment ago, this rail
has not been flared but is buried. I think it could be said this rail is
probably still all too shortto do the job.

Mr. Consranpy. Mr. Skeels, what would your opinion be of the
effectiveness of that guardrail, taking into consideration the length
of it, and the fact that the automobile that might strike it is apt to
be at a 90° angle in the face of it ? :

Mr. SkreLs. That one is rather useless as an effective guardrail. It
does define the fact there is a hazard there, but, as far as deterring a
car from going through it, practically any vehicle, at any speed what-
soever, would Eo through that rail.

I agree further that the length of the guardrail at this end of the
bridge abutment is much, much too short. You have to have several
hundriad feet in there to effectively handle a car that may be out of
control.
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Mr. Constanpy. As Mr. Ricker brought up the other day, there is
the undesirability of having the entire road lined with guardrail and,
considering the spacing of the bridges on the roadway, you might have
that if you install just sufficient length at the bridges and the
approaches.

This further suggests the desirability of having paved open spaces
between the two bridges. It introduces an element of cost; in other
words, if this median did add some extra cost because of the width
of the paving between the structures, you would want also to calculate
the saving in the guardrail to properly protect the structure, and by
the time you have done that you may find the cost of providing the
isafer facility, with the paved space between the bridges, is actually

ess.

Mr. Zion. Mr. Prisk, we were discussing on Tuesday the desirabilty
of flaring plus burying the ends of this rail. Is this not another example
of where a car could easily run up on the rail and perhaps be turned
over into the highway?

Mr. Prisg. I think that is correct, and I think this is an alternate
possibility that you need to consider with the use of this type of rail.

I think it is well to keep in mind, however, that running up here is
unlikely to have the violent effect an exposed rail would have, say, if
it were cut off at this point, and if you were to hit that squarely.

Mr. Zion. Would it not be more desirable to eliminate both possi-
bilities by flaring and burying?

Mr. Prisk. In the previous view we had a picture of a section that
was flared down here, and this does go down to a lower level elevation.
There is a chance, unless this is quite long, that this again, with a car
on the downgrade, could top that section of rail.

Mr. Constanpy. These are patchwork solutions, but ideally would
it not have been preferable to pave the entire median between the twin
structures?

Mzr. Prisk. I think every one of my colleagues on the panel would
agree that if this section were paved it would not be necessary to have
this as low as it presently is, which is another feature in the dynamics
of the accident.

Mr. SkeerLs. I have another comment on the guardrail approaching
the parapet there. If a car does go on this at the slope they have used,
it is unlikely the car would be tipped over. We have run many tests,
and rarely does a car tip over when it goes up a slope of this nature.
However, due to the extreme shortness of this section, the car will
keep going, and will be guided directly into the bridge parapet on the
end. It cannot get off of it once it is on it. It will go on and hit whatever
is at the end.

It does not look as if that would be very good. .

Mr. Zion. This V-shaped median, as someone suggested in the past,
there is a tendency, of course, to leave the highway, say 1t is going away
from us here in the right lane, but gets into the V; there might be a
tendency to throw it across into the approaching traffic on the other
side.

Are you suggesting the desirability of having a raised median rather
than a lower one, Mr. Skeels?
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Mr. SxreLs. We all have seen many examples of tracks that do go
directly across the median like this. As you go down, if the car is out
of control, it tends to steer to the left, and after it starts up the other
side it tends to steer to the right; so the effective path is merely raised.

If you have a raised one, it does tend to steer back in the lane you
came from; however, depending on the slope and the amount of rise
that you can get, it would determine whether or not it would actually
steer back into the correct lane before topping the rail.

If it topped the rise, then it would go down the other side, which
would be much worse. :

Mr. Constanpy. We will have a good example on one of the projects
that is open in Ohio. Mr. Prisk?

Mr. Pris. Let us move along here.

You have seen a picture of this before. I do not think we need to
spend time on it, but this is that bridge on Interstate 80 at Salt Lake
City where there is complete exposure of this end rail, the end of the
parapet.

The possibility of a drop down here is of course nothing very
healthy, either, but the full shoulder is carried across. Traffic normally
would be moving in this lane, but any emergency use of the shoulder
would very quickly get you into this parapet end.

Mr. Constanpy. Mr. Skeels?

Mr. SkrErs. I have just one comment on this. This bridge rail looks
pretty good, and I do not think we should condemn the bridge de-
signer for not matching the rail into it. Rather, it is failure, really, to
recognize the highway as one system, the system consisting of the
roads plus the structures, and the system has to be designed so that
the vehicle can operate effectively on all portions of it.
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In other words, the guardrail and the bridge rail, and the shoul-
ders—everything—have to be considered as they work together and
connect together.

Mr. Consranpy. It points up the necessity of coordinating the
design by the different groups involved. Mr. Prisk?

M%".l Prisr. Yes. Yes, very definitely.

Here again I will not spend any great time with this, because we
have seen this open section, undesirably so, between the railing and
the beginning of the structure. The opportunity is obviously here to
pave over between the two bridges that are rather close together.

Mr. Constanpy. Thisis the eighth State in which we have seen this?

Mr. Prisk. That is true.

Mr. Wison. May I make a comment? We should perhaps give the
State here credit, for utilizing the brush curb design that was developed
from research performed in California, in which they undercut the
curb. The theory is that that would catch the tire underneath the curb
and help prevent the vehicle from rising up and going over the parapet.

Is that not correct, Mr. Wilkes? :

Mr. Winkes. I think you have expressed it very well, yes.

Mr. Prisk. May we move along to this bridge on Interstate 80.
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There is evidence this has been struck in this area, with the chipping
away in the concrete at that point, very similar to the other pictures
we saw.

Here, too, is evidence that people do not always stay on the traveled
way. This is a structure making a connection from Interstate 15 to In-
terstate 80, Salt Lake City being in this area.
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These tire marks very clearly show on this side. so there is enough
shelf in this particular bridge, despite the undercut curb—which is a
favorable design aspect of this structure—so that the wheel marks
actually travel along here. Evidently the wheel is up high enough here,
because these were rubber tracks.

Mr. Constanpy. Those tracks continue along the parapet, as a
matter of fact, and there was evidence that the vehicle mounted the
brush curb and stayed up on it through that curve, and hit the end of
the guardrail at the other end of the bridge. It was kind of an unusual
accident, but it shows this kind of thing can happen.

Mr. Prisk. This curb is wider than 1t is in desirable practice, some-
what wider.

Moving along again, here is an attempt to anchor the guardrail to
the structure on Interstate 80.
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This is a closeup picture of the same thing. One thing you notice
here is about a half-inch of rail left to take the strain at such time as
the force is applied. I am a little bit surprised this would be cut quite
so thin. That could not withstand very much of a blow.
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‘We have a picture here, now, of a structure where one of these was
hit. This is a rail approaching on the left that I refer to.

There is a closeup of the damage to the curb. Evidently a car topped
this curb and got up into this area, and also did a little minor damage
to the bridge rail itself; but it was getting up fairly high. We have
no details of the accident.
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Mr. Constanpy. Perhaps, Mr. Wilkes, that is a good illustration
of the point you brought up as an alternate to having that massive
parapet at the end of the bridge, by flaring down the bridge railing
as they have done here.

While the car or vehicle hit it, it was not impaled on it.

Mr. Wirkes. I would agree.

Mr. Prisk. It makes a glancing blow out of an otherwise severe
head-on contact.

Here is another structure entirely, where a hit occurred. This broke
away the concrete, either that or this pulled out as a result of tempera-
ture stresses on the rail. o
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Mr. Consranpy. I think, Mr. Prisk, there was other evidence of an
accident, likewise, on that striped panel. I think on this one there had
been an accident.

_Mr. Prisg. All right. In any event, this is very similar to the pre-
vious condition. The design is exactly the same. The bolt is pulled out.
_ Here is the way this looks on one of the bridges where the rail is not
in place. You can see the location of the bolt. Some of these are a
little bent—it is expecting a great deal of one bolt.

Mr. ConsTanpy. Mr. Skeels?

Mr. SkeEeLs. I would just like to make a comment. This shows, really,
a lack of appreciation on the designer’s part of the tremendous forces
that are involved in these typical impacts. The guardrail itself, as you
recall, the sections are bolted together with four large bolts, two at the
top and two at the bottom, with a minor mounting bolt in the center.

he guardrail will stand a tensile force of about 100,000 pounds. To
bolt that rail to a bridge abutment with a single bolt, that looks to me
as if it might fail at 5,000 pounds, indicates a misunderstanding of
what one is trying to accomplish.

I do not think the designer really realized he was trying to fasten
the rail to the bridge in order to obtain the tensile strength that the rail
can deliver. In other words, I do not think his goal was properly spelled
out to him.

Mr. Constanpy. The concept was good. It failed in detail.

Mr. SgeeLs. Yes, I think thisisright.

Mr. Constaxpy. Mr. Wilkes, you mentioned the other day the fail-

" ure of appreciation of detail in design of some of these things. I wonder
if you care to say something about it now?

Mr. Wiges. I am sure the designer of that connection was not
aware of the horizontal force that would result from a vehicle struck
against the rail, and did not realize it was intended this guardrail would
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develop a cable type resistance to the vehicle hitting the rail, so there
is a need for better understanding of how the rail is supposeoi to func-
tion in collision.

I agree with Mr. Skeels.

Mr. Prise. You turn a few amateur photographers loose, and you
do not get good pictures every time; but here is a case on another
structure where there is a bolt that actually is sticking out. That is the
end of the bolt, that little dark spot just before you come to the face
of the parapet wall.

It is 3 or 4 inches; you could pull the rail back and forth.

Obviously this does not represent the best in practice or in
application.

Let us look at another one.
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This is a concrete parapet wall in the median. We saw the other day
the way the guardrail treatment was applied, and you will remember
that the metal W-beam rail is flared out at this point, and at the end
of the concrete wall going this way, and also in the foreground, back
here where the camera was, is the cable-type barrier.

This simply is an illustration of the design on the structure itself.
You will see the narrow curb that projects from the wall of the median
parapet.

Mr. Ricker. This is the twin bridges situation where it has been
paved between.

Mr. Constanpy. Yes. On this particular stretch of highway, which
is 5.7 miles, there is a series of bridges on the portions of the section
closest to the intersection with Interstate 15. Not counting the first one
we saw, they paved the space between the bridges, and, in addition,
poured a concrete median barrier.

- At points farther along the highway the treatment is different, the
median is not paved, and the bridges are nof. paved between, either.
Neither is there a median barrier, although the median appears to be
the same width.

Mr. WiLson. One of the objectives of highway construction I think
is to give the motorist a feeling that he is not even approachin% a
structure, and this can be accomplished by giving it full shoulder
widt;}{)land making all the approaching things as inconspicuous as
possible.

But I did want to point out one thing here. In the moderate-length
bridges we found it quite valuable, from the standpoint of delineation,
to use a contrast treatment on the shoulders. You will notice here you
come off the travelway, and you have a white travelway there,and when
you reach the bridge you have a white shoulder.

We have found in the past that it has been desirable to coat that with
some kind of material tﬁat is similar to the shoulder color, black lac-
quer or some type of asphalt compound that will give you a contrast
treatment. This will help vour delineation.

Mr. Constanpy. Thank you. Mr. Skeels?

Mr. Skerrs. I had one comment. T assume the median barrier on the
bridge approach is the chain-link type?

Mr. Prisg. Yes.

Mr. Skeers. Really, there is no excuse for changing that, as you go
over the bridge. All you do is create the problem where the chain-link
ends and the concrete begins. Either is fine, but there is no excuse
for changing from one to the other.

Mr. ConsTaxpy. It again suggests there is no coordination between
the bridge d&siﬁers and the roadway designers. Mr. Prisk?

Mr. Prisg. Looking now at an undercrossing, at the end of the
shoulder again, it is without protection at this point. The median
piers are protected.

Here you will see a median pier unprotected, and in this case the .
side pier is removed so that you are way back up here before you have
any lateral obstruction at all.

Mr. Constanpy. So far that is very good? That is more desirable
than a previous picture we saw ?

Mr. Prisg. Definitely.
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Mr. Cownsranpy. Could you go back to that slide 1 minute? Mr.
Ricker?

Mr. Ricxer. I was noting the pedestrian fence which I did not think
would have to be that close to the path. It is somewhat of a hazard in
itself.

Mr. Constanpy. This is on Interstate 15, incidentally.

The picture we saw before shows a structure where 4 fence comes
down between the pier and the shoulder. On this structure they elim-
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inated the side pier, but they created the hazard by placing the fence
along the shoulder.

We could not figure out why. It seemed the fence would be as ef-
fective if it were continued along the right-of-way line and brought
to a juncture with the bridge farther up that slope.

When you approach this—we were at some distance from it—we
could not figure out what that thing was ahead. When you look at that
fence end-on, it appears to be something in the road. You cannot see
the side portion of it, so you cannot see the connecting piece of fence. -
You are conscious of something just off the shoulder.

So whatever advantage was obtained from the psychological effect
of driving through an open-span bridge like that was lost by the ex-
istence of the fence.

Mr. Ricker. This again is apparently recognized by the placement
of warning markers along the fence.

Mr. Constanpy. Yes; there are several of them. Mr. Prisk.

Mr. Prisg. Moving now to our next State, which is Georgia, we find
undercrossing structures of this general type.

The side pier is in here, clearing the edge of pavement by 14 feet.
There is no protection in terms of any rail installed here, nor is there
on the center piers.

Here is a closeup of this same side pier, showing the detail and the
magnitude of the mass that is there, in case you happen to run off the
road at this point.
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+ This is another undercrossing, where you have a series of piers
carrying roadways overhead. This section here is paved for drainage

%))urposes and to retain the slopes in the fashion in which they were
uilt,
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Also there is no protection, as you will see.

Here is an approach to a structure. I think it was remarked in a
similar view we saw yesterday, the rail height on this particular
structure appears to be quite low. This, as I recall, is only 27 inches
high, not hardly any higher than the rail.

Those are the rear lights, of course, on that car proceeding away
from the camera.

Mr. Constanpy. This now makes all nine States having the same
design deficiency in the transition from the guardrail to the bridge
rail?

Mr. Prisk. That is exactly correct.

Here is the closeup of one of the Georgia structures. You see
there the relative height of that concrete block at the end of the
bridge and the rail.
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This is the detail of the type rail used on top of the parapet. This
rises up vertically from the pavement edge or the shoulder.

Mr. Consranpy. Would you say, Mr. Wilson, it would be more
desirable to have that brush curb rather than the flat wall, as we see
it?

Mr. Wison. I am not sure I would be capable of answering that
question. Where we use a brush-type curb, we would certainly have a
higher concrete rail behind it, just in case it was mounted.

I think I would have to agree with what Mr. Skeels said yesterday,
this looks like the rail was too low overall.

- Mr. Consranpy. That is something that has to be borne in mind.
If you intend to take advantage of the brush curb, you have to then
take into account the height of the parapet overall.

Mr. Wirson. I don’t think I am an authority on that, really, to
comment.
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Mr. Prisk. Continuing, we find this condition at the end of the
project in Georgia, where again you have dual bridges with very little
guardrail protection at this point. This structure, which is at the end,
this being a connection with Interstate 285, was built as a part of the
old project. We were looking from the end of the work.

We have examined away from the project. That is the condition,
perhaps the older condition, you might say.

Now we look at some new work in the same State. We find out that
bridge ends are being treated this way. You recall seeing in our review
of the guardrail practices that the State highway department is start-
ing to use these blocked-out sections and Z posts; and here you see them
again, approaching the structure.
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This is the approach, moving from right to left on the photograph.

With this block installed in the base of the post, you will bring out
the face of the rail pretty well to this eurbline, so that aspect of it is
perhaps something we can commend.

I think, still, this rail is a little lower than would be desirable. That
isa 1965 structure, as you can see. :

b Mr. Constanpy. I think that completes the material we have on the
ridges.

Nc%w I would like to ask each of the members of the panel to com-
ment overall on what you have seen from the nine States, the nine
States being representative of completed Interstate sections open for
traffic in Jate 1966 or 1967.

I would like to have your impressions and the satisfaction or dis-
satisfaction, generally, with what you have seen.

We realize there are a number of elements that were discussed that
go into the features we have been talking about, but overall we would
be curious to know whether you are somewhat dissatisfied or whether
you are pleased with what the States have done, and what should
be done in design and construction of the features we have seen.

Mr. Wilson, will you begin ¢

Mr. Wison. I think it shows here, from what we have seen yester-
day and today, that a modest cost increase in some of these features,
such as decking over structures—and in some cases it may not even
be an increase in cost—coming up with rigid structure two-span
bridges in some cases, at no increase in cost, would certainly improve
the safety features.

I think every member of the panel would agree that we have a lot
of work to do in connection with tying the guardrail to the ends of
the structures. This is something that apparently has not been solved.

Mr. ConsTanpy. None of the States did that correctly, is that true?

Mr. Winson. I would not be satisfied with the way I have seen
it done here.

Mr. Consranpy. Overall, were you satisfied or dissatisfied with
what you have seen ?

Mr. Wirson. As I have said, there are considerable deficiencies, and
Wfith modest increase in costs you could be getting a lot more safety out
of it.

Mr. Constanpy. Thank you, Mr. Wilson. Mr. Skeels?

Mr. SkeErs. Icertainly agree that all of the projects examined
showed the same general types of deficiencies, and there are quite a
number of them. We saw a number of attempts to improve the situa-
tion. There are lots of ideas on railing design. We even saw a few on
the attachment of the guardrail to the bridge parapet.

These designs obviously were made by people well intended, who
intended to do a good job. Most of them we criticize as not being a good
job, or not being as good as we think the state of the art would allow.

1 would certainly like to encourage the use of real full-scale tests to
evaluate designers’ ideas. I am a testing man, and I may be overempha-
sizing this angle. I realize many of the designers do not have facilities
to conduct full-scale tests on their designs. If they do not, they should
make use of designs that have been tested or evaluated and proven that
they perform properly.
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In this case, as in many others, intuitive design is not always proper.
The design has to withstand a dynamic situation of a car impacting it
at a considerable angle—I use the word “car”; I should use the word
“yehicle”—and the designs do not always respond as the designer
thought they would.

Hence, the only way to really appraise this is to run tests on them and
evaluate designs. This approach should be encouraged, instead of al-
lowing a designer to put in anything he thinks happens to look good.

Mr. Constanpy. Thank you. I think there is a great deal of merit
to what you suggest in the testing of designs before incorporating into
the projects. I think there might also be something to be said for the
fact that there is already some knowledge which has been derived as 2
result of research done by several people in California, Texas, and
yourself, to confine it to the group here.

But we repeatedly see there is a failure of appreciation of the signi-
ficance of what has been learned from the research that has been done
imtllfeady. You do not see it being applied, even those things already

own.

Mr. ZioN. Mr. Skeels, we have no standards or criteria established
by which these designs could be compared? No standards or criteria
have been established ?

Mr. SrEuis. I do not know exactly what you mean, I guess. We
have evaluated them

Mr. Ziow. I thought your concept of testing was certainly a valu-
able one, but would it not be preferable to establish some sort of stan-
dard by which these things could be compared initially ¢

In other words, rather than having each State participate in its own
design testing and establishing criteria, would it not be wise if we could
make some federally recommended criteria for design?

Mr. SgreLs. 1t would be good to have a performance standard
available, which they should meet. There obviously are many designs
that would be adequate, but they all have the same function to perform.
If a performance standard could be developed, this would be good. As
far as I know, there is no performance standard for many of these
items.

Mr. Constanpy. Is it not true they are in the process of being deve-
loped ? Is this work not being done by the new agency in the promulga-
tion of standards?

Mr. Prisk, is this not one of the things that will be done by the new
safety agency ¢ _

Mr. Prisg. This is the responsibility assigned by the legislation
passed by the Congress last year, to develop performance standards
for safety in highway design; yes, sir.

Mr. ConsTanpy. They will begin to come out the first of July; is that
not true? :

Mr. Prisk. Initial standards will, yes.

Mr. ConsTanpy. Mr. Huff.

Mr. Hurr. My back vision is always 20/20. I do not have quite that
good vision looking ahead.

" T have listened with great interest to the discussions and views of
the pictures of bridges during the last half day. As I have noted down
here, they consist of bad connections of rails to bridge ends, massive
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end piers, too close undercrossing piers, poor delineation, low bridge
railing and high bridge railing, and unpaved, narrow medians.

I believe that we could all agree that some standards should be de-
veloped that would cure the evils caused by those things that we have
seen.

I also believe that most of the things we have seen will meet our pres-
ent AASHO standards, which, of course, were not written in enough
detail to cover all of the things that we have seen.

It is my opinion—and I agree with one of the gentlemen to my
right, who said that we should have a design system that will include
the entire road, including the bridges—it should be a system that
connects the rail from the bridge to the road, a system that carries
the median continuously across the bridge, wherever practical or pos-
sible, you might say.

Such design standards, in my opinion, should be formulated through
AASHO being composed of the member States.

It is my opinion from contacts I have had with design engineers
from a great many of the States, they subscribe to the standards set
forth in the new yellow book, and are willing to turn to them for the
solution of many of the problems we have seen here on bridges and
other things.

I would like also to comment on some of the things that perhaps were
not expressed in the discussions here today and yesterday. One is the
width of the bridge. '

It has been noted we should run the shoulders entirely across the
lggidge. There is no mention made as to how wide the shoulders should

If there is an acceptance of the 10-foot shoulder on the right and
the 6-foot shoulder on the left, on our highways that are carrying
vehicles where 85 percent are driven at 70 to 75 miles an hour, it is
my opinion those shoulders are not proving to be wide enough, par-
ticularly the one on the left-hand side of the road, which is, as all
laymen know, carrying the fastest stream of traffic. We are making
those 6 feet wide, whereas those on the right we make 10 feet wide.

Of course the shoulder has two purposes. One is to clear fast traffic,
particularly the traffic that gets out of control. The other is for refuge
for broken-down cars; that is the reason for putting it on the right.

I believe protection to fast traffic is becoming just as important, and
perhaps even more important, than the traffic clearance on the right-
hand side. How wide these ought to be, I must admit, I do not know.

The widths that were selected, I believe, were selected on the basis
of the subjective ideas of the people in AASHO who developed the
Interstate standards back in 1956, and I must say that I was on the
working level of the group that selected those.

They appeared to be wide enough then, but with faster automobiles
and more powerful automobiles, I think such things as shoulder width
and all of these other things should be taken up immediately, and the
minimum standards raised to take care of the conditions we have now,
which may not even be comparable to what they will increase to in the
next 15 to 20 years.

I also noted in the successive stages of the projects that have been
built, they are making improvements, perhaps not fast enough, but



756

the rank and file of these States that were shown are making
improvements.

Mr. Constanpy. Yes. I think that is something we should bear in
mind, Mr. Huff, being very careful to recognize this in looking at
old work.

‘When we went to the newer projects you could see there had been
some upgrading in standards.

I think we might reflect on how long it has taken, and the fact that
the improvement frequently still overlooked something that should
have been obvious to someone who had a complete understanding of
thi}_)r oblem before they made the change. Mr. Huff ?

. Hurr. I have one more comment I would like to make. I missed
it

I certainly agree with tests and research. Observation of roads under
operation is very important in this matter. I think that each State
. should spend somewhat more than it is now spending on testing and
research, which consists of, I might say, plant research or observation
of installations on the highways themselves.

Mr. Coxstanpy. Thank you. Mr. Wilkes?

Mr. WiLges. My comments are as follows, Mr Constandy. I think
I could say without any reservation that all of those bridges shown
in the photographs, although they appear to be deficient in certain
respects, were designed in accordance with existing AASHO bridge
specifications, and that the designer was principal%y concerned with
the structural adequacy of the elements that he has included in his
design.

M%:I.ICONSTANDY. In the design of a bridge that stands up?

Mr. WiLkes. Correct.

Mr. ConsTanpy. I think that should be recognized. Actually the area
that we are concerned with here is whether you have a bridge that
will satisfy the needs of traffic, and whether we have done as much as
is possible to be done to provide the greatest degree of safety to the per-
sons using it.

Mr. WikEs. That is correct, and if there are deficiencies, we should
recognize them as early as possible, and revise our bridge specifications.

The second is, many bridge engineers, being men of strong convic-
tions, do not agree that safety walks are dangerous. On the contrary,
the,l}I:I believe that the restricted-width bridges should have safety
walks.

However, in the light of the strong recommendation made by the
AASHO Special Safety Committee, the majority of all States have
revised bridge specifications now under construction to the extent
possible to eliminate the safety curbs. Almost without exception the
States have agreed to eliminate the wide curbs from the future designs.

Mr. Constanpy. If I understood the first part of what you said,
relative to the safety walk, the bridge engineers have strong convic-
tions they are desirable, but the new requirement in the yellow book
will demand elimination in most areas?

Mr. WiLkes. That is correct. They feel this finding of the safety
committee is still an opinion; that they have not seen the evidence
that it does constitute a hazard, and neither can they supply evidence
that they are, in reality, safety walks. They are bowing to the will of
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the majority, as I say, almost without exception, and are eliminating
the safety walks from future designs. . . )

Thereis a third fact that disturbs me quite a bit. We saw in the
picture unprotected exposed ends of the curbs and I really could not
justify in my own mind leaving this curb exposed. ) .

To "a vehicle, that certainly results in a disabling accident if it
should run onto this curb. The car would have no chance to recover
at all; and this could be improved at very small expense, to provide
an adequate transition, or a much better transition. Apparently we
are still making the same mistakes. ) )

The last remark is that apparently there was inadequate coordina-
tion between the bridge designers and the roadway designers to
produce the safest highway that can be produced from our present
knowledge.

Mr. Constanpy. Do you know, Mr. Wilkes, for how long the
AASHO standard for the bridge railing was in effect, up until it was
changed recently ?

Mr. WiLkes. No.

Mr. ConsTanDy. It was for some years, wasit not ?

Mr. Witkes. Yes. I would say there was no change in the railing
specification for a period of more than 15 years, until 1964 when
the heavier loading was reviewed and approved by the committee.

Mr. Constanpy. Up until 1964, would a bridge railing built pursu-
ant to the AASHO standard contain a vehicle on a bridge?

Mr. Winkes. I would say in a majority of cases they did.

Mr. ConsTanpy. Ifitisbuilt only tostandard?

Mr. WiLges. Built to design ; yes. Most of the rails that performed
badly would not even meet the then-existing design standards.

Mr. Constanpy. Of AASHO?

Mr. WiLkes. Of AASHO.

Mr. Constanpy. If the bridge railing were built to the pre-1964
AASHO standard, it would contain an automobile if struck?

Mr. WiLkes. Let me say in most cases the rail performed in an
acceptable manner.

Now, certainly there are many instances where the vehicle did go
through the railing, so I will not claim 100 percent performance, but
most of the time it did.

Mr. Constanpy. You know, of course, we have no professional
ﬁompetence on this staff in the engineering field; we do not purport to

ave.

However, I have had many conversations with bridge engineers—
dozens of them—relative to design strength of the AASHO standard
bridge railing prior to 1964.

It was my impression, as a result of these conversations, that if
they had answered the question, the answer would be no, it would
not contain an automobile. :

Mr. WiLkes. Let me say that, as a result of this Highway Research
Board Special Report 81, certain angles of attack and speed of the
vehicle were prescribed for a bridge rail or parapet test. '

I would agree that the pre-1964 bridge specifications for rail design,
according to those specifications, would not contain a vehicle at the
speed and direction recommended for testing in this bulletin.
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Mr. Constanpy. That is apt to be a large percentage of the vehicles
striking the bridge rail?

Mr. WiLkes. No; I do not think all vehicles hit a bridge rail at a
20° angle at 60 miles an hour. :

Mr. ConsTanpy. No, I would not suggest that, either.

We will get into this in somewhat more detail later in the hearing,
because I think it is significant. Many States built bridge railings in
excess of standards set as a minimum by the AASHO policy. ‘

Mr. Wiges. I would agree.

Mr. Constanpy. We have to recognize there that the State has
the latitude to exceed the minimums as set by the AASHO standards,
does it not?

Mr. Wikes. Yes; it does.

Mr. Constanpy. In many cases States have doneso?

Mr. Wizkes. Yes; they have.

Mr. ConsTANDY. So, if we reflect on the projects which we have seen
here in the nine States, the fact may be that they have been built, in
the elements which have been analyzed, to the AASHO standards and
still not be adequate, but the State is not precluded from going above
those standards in providing a facility which would be adequate from
a safety standpoint?

Mr. Wickes. That is correct.

Mr. Constanpy. Mr. Ricker.

Mr. Ricker. Several different organizations, particularly in the
State of New York, have made extensive crash tests of bridge rails.
Movies of these tests have been shown in several meetings, such as the
Highway Research Board. To those of us who have seen the movies,
there is only one conclusion: That we never want to hit a bridge rail.

There are just spectacular crashes, including such things as the
motor flying out of the vehicle and over into the far side of the rail.

I think we might consider a little bit that the nature of limited-
access highways is enough that it greatly increases the number of struc-
tures on a particular section of road. If you have a land-access high-
way, about the only time there is a bridge is when you are crossing a
river, but a limited-access highway has many, many more structures,
and this is perhaps why they are becoming increasingly important in
accf:i(llent involvement, and increasingly important that they be designed
safely.

On the matter of connecting the guardrails into the parapets, I have
been personally advocating a better design of this for some 10 years,
based on direct observation of accidents and so on. I am all in favor of
it, and T think they must be connected, and well connected.

One other observation. We may wonder why people run into bridge
piers. I am speaking of the piers supporting the overhead structure,
which may be only two feet wide. This looks like a small spot to hit.
Certainly when it is drawn out on a plan, or from an aerial view, you
wonder why anybody goes out of his way to run into them.

Actually, in appearance to a vehicle, they are 14 feet wide, if you
have only 2 feet of concrete; because if the vehicle touches them any-
where, it is a head-on crash.

Likewise, you can compute they are about 400 feet long. If a vehicle
wanders over the median anywhere within 400 feet, it is almost certain
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to hit the bridge pier. This is why they are suddenly so much more
important than they used to be.

Mr. ConsTanpy. That is a very good observation.

A chart illustrating the foregoing points is inserted in the record at
this point:) '

POTENTIAL HAZARDS OF TYPICAL ROADSIDE PIERS
~ PROJECTED VERSUS ACTUAL DIMENSIONS

PROJECTED WIDTH
AS-MUCH-AS 14 FT.

A. VEHICLE DRIFTS OFF PAVEMENT

—— PAVEMENT —
B

slog
ACTUAL
PROJECTED LENGTH WIDTH-
AS-MUCH-AS 190 FT.

B. VEHICLE LEAVES PAVEMENT ABRUPTLY e WIDTH.

I — — —— PAVEMENT —

ACTUAL

WIDTH-
PROJECTED LENGTH 2y FT.
AS-MUCH-AS 50 FT.

What was your overall impression of the work you have seen on the
nine projects we looked at, Mr. Ricker?

Mr. Ricker. Iam afraid we have never really faced up to this mat-
ter of connections at the end of the bridge. Some people have advocated
safety walks, some say eliminate the safety walks. Some say connect
the guardrail in directly to the parapet, and so on.

There is no existing standard. I do not think that we can fault indi-
vidual designers for not complying with the standards that exist. I
think we do recognize there is a need for a connection, and we had better
hurry up and get a good one.

Mr. ConsTanpy. ’%hank you. Mr. Prisk, I think we can now turn our
attention to lighting. We have had, out of the nine States, only four
which have lighting. The other five do not. The four which do have
are Rhode Island, Georgia, Montana, and Oklahoma.

Perhaps, Mr. Prisk, you might begin our discussion on li%hting. ‘

Mr. Prisg. As you mentioned, Mr. Constandy, not all of the nine
projects did have lighting installations. I think the matter of the light-
ing of a controlled access facility is perhaps still an unsettled matter,
because there are bodies of information that suggest the importance
of lighting in some situations, and in other cases indicate that on these
newer highways where there are fewer obstructions, fewer opportuni-
ties to depart from a prescribed alinement, fewer opportunities to meet
anyone at an intersection than under the normal city street conditions,
that lighting is probably not as necessary and that headlights will do
the job adequately. However, in those cases where lighting has been
a feature of the projects we have been looking at, we have examined
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that aspect of design since it does relate to the general subject area of
design efficiency and operation of the Interstate gystem.
~ Take a look at some of these observations now.

Here in Rhode Island, you first see a multilane facility installation
of a fully lighted section where the luminaires are set 2 feet beyond
the edge of the 10-foot shoulder making them 12 feet from this white
line that you see here. This is common throughout the length of this
project. They appear both on the left and on the right as you will see.

e
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This is an aluminum pole and this is cast aluminum around the base
here. This is concrete, built—desirably so— flush with the surrounding
level of the ground.

So that is the Rhode Island installation we are looking at now.

These poles are rather frequently knocked down because of their
nearness to the pavement. And this is one knocked down that we saw.
This is the base at this point, out here [indicating], just 2 feet off the
roadway. This is the position of the pole as it came to rest.
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You can see the remains of the base. This is so constructed and wired
that the pole breaks away at the base. Here are remnants of these little
clip sections that go on the bottom. And the wiring is such that there is
an automatic disconnect when the pole is knocked down.:

Here is a closeup of the pole after it was hit, presumably an impact
about bumper height, as you can see. And the pole is broken away here
at the base.
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Still another picture of that same pole.

Here is another location. In fact, during the evening that we stayed
over there in Providence, this pole went down. We saw it working the
night before and down in the morning when we first came out. So this
1s a very fresh situation, the car that went across the roadway here—
you can see the skid marks after he hit the pole.
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_ Pursuing this a little bit further with the authorities in Providence
since that time, we were unable to find any accident report was filed
for this pole knocked down at all. In other words, the driver ap-

parently survived this breakaway-type pole accident with only damage -

to his vehicle and went on his way.
Here again is a closeup of that particular installation, the one most
recently broken. '
Mr. Constanpy. That picture shows something else, does it not, Mr.
Prisk, the manner in which it is provided that the high-voltage lines
v;li]l got cause an additional hazard by being broken. Could you explain
that?

Mr. Prisg. Yes, I had mentioned that on the earlier slide, Mr. Con-
standy, that there was an automatic disconnect. These ends here and
here pull away from the wiring inside the pole so that when it goes
down, there is an automatic disconnect of the power, no opportunity for
fires to develop or any short circuits in the line or even interruption of
service to the other lighting units.

Mr. ConsTaNDY. Mr. Ricker. :

Mr. Ricker. You might note that that concrete base is about 2 inches
out of the ground. That should be about the maximum, articularly
when you consider erosion that may take place later on. Not having
seen the pictures, I do not know whether you have some others that are
higher. But I suspect that 2 inches is about the most that should be
allowed to protrude.

Mr. ConsTanpy. Thank you.

Mr. Prise. Very good observation. Glad to have it, of course.

Most of these I would say are limited to within 2 inches.

%
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This is that pole knocked down showing the extent of damage there.
Bending the lower part of this aluminum pole.
4 Of course, the lummalre itself, the glassware, is broken as it comes
own.

Here is another one—this is off the project but still on Interstate
95—indicating a pole knocked down. It is rather interesting to us that
in the very short distance that we are looking at here, we saw four or
five light poles actually laying along the roadside as this one appears.

87-767 0—68——49
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There is information available in other areas of the country that
supports the desirability of having poles more than 2 feet off the edge of
the paved surface.

In Chicago, on their expressway systems, there have been studies,
paragons made of the rate of knocked down light poles on the basis of
miles of travel, and we find that moving the poles from 4 to 8 feet away
from the edge of the pavement will cut the light pole knockdowns by
about two-thirds.

Here is an installation of the same type of pole behind the guardrail,
the rail of course being put in here for this embankment.

Now, down here, let’s take a closer look (slide) and at this same loca-
tiq111 you will find wood poles that are put up, and they are inside the
rail.

Mr. Constanpy. They arenot breakaway, are they ¢

Mr. Prisk. These are wood poles that are not intended to break
away; no, sir. I might say this is on a spur to Interstate 95; it im-
mediately adjoins the project, feeding the project, as a matter of fact.

Mr. Constanpy. This is apparently a temporary installation until
that spur is extended; the lights are mounted on the wooden pole.
Would you call them telephone poles?

Mr. Prisg. Yes. Utility poles.

Mr. Constanpy. Inside the guardrail. Here again we have somebody
doing something wrong. While the State is to be commended for their
efforts elsewhere, where they install breakaway light poles, whoever
installed these wasn’t thinking the same way as the man was who made
the decision to use the safe breakaway light poles. This is an unneces-
sary hazard.

Mr. Ricker. Is it possible the wooden poles were installed by a
jurisdiction other than lighting ¢

Mr. Prisg. It is altogether possible. It could have been a local
jurisdiction.
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Mr. Constanpy. Conflicting jurisdictions is another subject we will
get into later in these hearings. It is one that comes up.

Of course ,the motorist striking it is concerned only with his well-
being, but that does present a prgb
as the hearings develop.

Mr. Prisk. Here are some other pictures, in the same State again.

lem and we will explore it further

In this instance the pole is mounted in the median barrier showing
how nicely this can be fitted in with concrete base essentially flush
with the paved median barrier, and protected here by the guardrail.




768

Here is one over here, you see is exposed. The normal roadside
condition is an exposed pole.

Mr. Skeews. Thisisina iore.

Mr. Wicsox. I would like to comment on that last pole Mr. Prisk
pointed out. It is on the outside of a curve. We found that this is not
a good place to put a light standard or really anything else that
might be hit. These could be just as well placed on the inside of
places like this.

Mr. Prise. Thank you.

As we move along, we find an obstacle, on the roadside, of this mag-
nitude. I show you this picture first.

And then I show you this view of the same thing to give you an idea
of where it is and its relevant size. This is the control system for the
lighting that we are just looking at, and just dropped in here on a
section of the tangent portion of I-95, all too close to the roadway.
There is a slope, where this picture was taken, which rises up here
and is clear perhaps within the right-of-way for possibly another 40
feet from that location. It could have been moved up the bank.

The only consideration I can understand for this location is that it is
a little easier to get here and read the meter or service the equipment
inside of the box. , :

Mr. Constanpy. It is unfortunate. Those two things were the only
features which spoil an otherwise very good installation of lighting,
the existence of that control box and the unfortunate existence of the
two light poles inside the guardrail.

Mr. Prisg. That is true.
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Experience with the control box system which they have has been
relatively good.

‘Now we are in Georgia, back to the section that is near Atlanta,
where light poles are installed at this distance [indicating] which
will measure just about a foot to the edge of the transformer base.

This is not an aluminum or otherwise frangible base. This is a steel
poleall the way.
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Here are some of the things that Mr. Wilson mentioned, the same
narrow clearance to the edge of pavement, and 1 or 114 feet, possibly
9 feet at the very most, showing off the edge of that pavement the
unprotected posts or base. ,

Here is one upon the parapet wall of the bridge which does
afford the protection by the structure that is there. :
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Here is one closeup showing installation behind the guardrail.

Mr. Consranoy. That is Just by chance, is it not, Mr. Prisk? The
guardrail is close to the bridge. '

Mr. Prisk. The guardrail is not put in there in any sense to protect
the pole. As we saw, the other random poles came outside the guard-
rail, This rail is in here on account of the embankment and the
drainage system here. : .

Here now is the approach to the Dobbins Air Force Base north
of Atlanta, and you will see the pole installation here, too. The
guardrail beyond it is in to protect this sign and leading up toward
the undercrossing structure. The light pole is exposed.

g
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Mr. Ricker. Excuse me.

Mr. Prisr. Yes.

Mr. ConsTtanpy. Mr. Ricker?

Mr. Ricker. This picture illustrates another problem, although it
is only a picture that could be taken from a different angle. Oftentimes
the light poles block out the proper view of the sign and they must
be placed in relationship to each other or else one pole after another
will block a sign so you cannot read it at all.

That would be another reason for moving the light pole back so as to
get a clear view of that sign.

Mr. Consranpy. Thank you.

Mr. Prisg. Very good point.

This is a typical installation. You will find at the entrance ramps
on the project where there is the one pole put up here very close
to the junction of the entrance ramp and. the through roadway, and
two poles put beyond that along the acceleration lane. This pole, of
course, ends up being on the outside of the curve.

There are two here.

Mr. Hurr. Mr. Prisk, you mentioned horizontal dimensions on the
light standard. What generally are the vertical dimensions, height
above the road, and so forth?

Mr. Prisk. These, I believe—I looked at the plans on these—I would
only have to recall that these are about 35 feet above the roadway.
Fairly high.

This is what you find in the urban section, entrance ramp coming in
here and in this case a double luminaire mounting. This is in contrast
to the previous picture where it is a single light over the roadway.
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Here, as a truck stops, you can see something of the horizontal
dimensions that we are talking about; the clearances from the side of
the truck to these poles is so little that you might think that picture

was staged. But that man just stopped there and we happened to get
a picture of him.
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This is brand new work off the project. This is identified with
the south exEressway running out to the airport. Came in past this and
picked up these pictures at that time. So today, even though this is

still under construction, this is what we have for light pole placement
on that project, which 1s part of the Interstate System, also.
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Here is another part of the same new work showing, rather inter-
estingly, a deliberate placement of rail rather well back from the nose
or gore decision point, which is about where the camera is, but inter-
estingly enough leaving the light pole in here in an exposed position
in relation to this rail that is going to be built around through here.

Mr. Zion. That is apparently not a breakaway type of pole either.

Mr. Prisk. No.

Mr. Zion. Isthat a concrete foundation it is sitting on ?

Mr. Prise. Yes, sir, it is a concrete foundation.

Mr. Zrow. Does this not cost more than the aluminum breakaway-
type poles you were showing previously?

‘Mr. Prisk. They are competitive in most cases.

Mr. Zion. Again would this not indicate a need for establishing
some Federal criteria for light poles as well as for placement of guard-
rails, and tying them to bridges in highway construction? .

Mr. Prisk. I think that it would deserve commensurate considera-
tion along with these other items that you mention as far as the per-
formance standards are concerned, yes.

I do not think that you need to limit materials to aluminum or steel.
You can accomplish performance with either material. I do not con-
demn one or the other.:

Mr. Zion. Certainly we are not fighting the concrete people, but
certainly this is one of the danger elements that could be reduced in
erecting light poles; do you not-agree?

Mr. Prisk. If you are talking about that base, I fully agree, yes.

Mr. Consranpy. Congressman, you raise an interesting point, if you
will allow a comment about the need for Federal standards to regulate
some of this.
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‘We will look at light poles and some of the other elements. You can
have discussion and differences of opinion on whether it is feasible
to remove the shoulder piers on bridges, whether it is feasible to carry
shoulders across bridges that are a given length. You can get into some
meaty arguments, I am sure, with people who may even have some
proof for their point of view.

This, however, is a relatively simple thing. A light pole can either
be put up to be frangible and save the motorist, or it can be put up in
a very rigid fashion and the result would be likely to kill the motorist.

We have had testimony about light standards on the Capital belt-
way, on the Maryland section, which repeatedly, not infrequently,
cause severe injury or death.

Tt is a simple election: You can either put one up that will withstand
the impact of the automobile, or you can put one up which will give
the motorist who strikes it half a chance to survive. There is no great
argument here.

There is available a wide variety of types of light bases and poles.
You can have an aluminum pole with an aluminum frangible base
that is either mounted on a transformer base or the type you have seen

“here in Rhode Island. You can have a steel pole, steel base; it can be
breakaway. You can have a slip-base pole—there is a wide variety
to choose from. The prices are relatively competitive. It comes down
to a simple thing: When you install the light pole you intend to give
the driver of the automobile a chance to survive or you do not.

Highway departments should be able to decide this without AASHO
standards being set, or threat of penalties for not abiding by standards
set by the Federal Government. Here is an area, it just strikes me,
that could be improved by highway departments without regulation,
so that a light pole, if struck, will yield. I think it is distinctive in
that respect. Mr. Huff?

Mr. Hurr. I would like to say that technology of highway lighting
has advanced probably more rapidly than anything in our safety field.

Up until not many years ago, the general practice was to use 1llumi-
nation poles about 30 feet in height. One problem attendant to the
low elevation was that you had to put the poles up near the edge of
the road in order to light the highway. That is in particular where
you had to light three or four lanes.

Now, that created the collision problems, which I believe have been
found 1in all the States, of people running into light poles. That has
proved in the past to be one of the most hazardous things we have had.

So to cure that, the highway engineers, in conjunction, of course,

- with the electrical people, have developed new lighting standards up
to 45 and 50 feet high, No. 1, that will enable you to move farther
away from the road. It will also enable you to use fewer poles than
you had to in the beginning, and it will enable you to have fewer
knockdowns, of course.

Incidentally, when you knock one of those down, it does cost money
to put it back up and you want to have as few knockdowns as you can
and as few replacements as you can. .

The only problem that has come up is that many, many of the light-
ing projects are maintained by local jurisdictions. Sometimes it is
difficult to get a local jurisdiction to purchase equipment or mainte-
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nance equipment tall enough that will go up and reach these 50-foot
height lamps. And that is one of the problems that most of us have
been working on; we have been using frangible bases here for, oh,
nearly ten years. We are well satisfied with them. So far as I know
we have not had a fatal accident running into a frangible base, whereas
we have had many fatal accidents on the old rigid-type base of which
we are moving to replace all that we have. .

Mr. Zion. Would this not suggest that we make these regulations
sufficiently flexible that we do not%)ecome wedded to a specific distance
from the roadway? For example, rather than establishing 4 feet, 8
feet, 10 feet, and so forth, in a situation such as this, by moving the
light pole back a mere 4 or 5 feet, you would have it behind the guard-
rail and thus not accessible to an automobile that inadvertently left the
paved surface. .

Mr. Hurr. In my opinion, sir, the frangible base should be there
whether it is in front of the guardrail or behind it.

Mr. Zion. Sorry, I did not understand you. .

Mr. Hurr. In my opinion, the frangible base should be installed
whether it is in front of the guardrail or behind it. The extra cost would
be negligible, if any. _

Mr. Zion. Oh, yes, certainly. I agree to that.

Mr. Hurr. I agree with you we should not have rigid standards as

' tﬁ just how far it should be away from the road; I agree with you on
that.

Mr. Zion. That was the point.

Mr. Coxstanpy. And the point Mr. Huff made was very good. The
fewer targets you can have on the roadway the safer the driver is
going to be. The farther they are from the travelled way, the less
likelthood there is of striking them. They certainly are two valid
considerations.

To go back to the other end of the poles, the rigidly mounted base
does kill people. It is killing people daily in this country. And the
States that have seen the wisdom of putting in something else—New
Jersey, as an example has replaced many thousands of their light poles
with breakaway, one type or another; they have had no fatalities. In
Rhode Island they had had no fatalities. One witness was telling us
how pleased he was with that type of installation, the breakaway light
pole. They are not killing people. Yet in looking at some of the new
work in the United States—this one, as an example; we will see an-
other—you find the most recently completed project with a feature
which could be changed with relatively little difficulty. They are open
to traffic, people are using the highways and you can rest assured people
are going to be killed when they strike these light poles.

Is there anybody who would suggest any reason whatsoever for there
not being a standard that the light poles on the Interstate System be
breakaway type? Is there any reason at all to argue against that? Is
there anv justification ?

Mr. Hurr. I say there is no justification. It ought to be on all sys-
tems, whether Interstate or not. Any time you build one, it should be
frangible, in my opinion.

r. ConstanDyY. Yes. Very valid point.

Mr. Prisk. The Texas Highway Department, Mr. Constandy, has

recently completed a report of the effectiveness of the breakaway light
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poles and the relative ease with which existing fixed installations can
be converted to breakaway. Bureau of Public Roads has picked up this
report and circulated it to all the highway departments for that in-
formation.

Mr. Coxstanpy. Yes. I think we have a slide here that will follow
which will show how this lethal thing we see in the picture before us
can lc];e converted to a type which will minimize the impact when
struck.

I am a great believer in the laws of probability. If something can
happen, it is going to happen if it is given enough exposure.

‘When you are talking about a highway which has traffic volumes
that ran 100,000 and 140,000 and 150,00 cars a day, it doesn’t take lon%
until you get up into the numbers where the laws of probability wil
come into play, somebody will strike the light pole. They will survive
or not, depending on the foresight of the highway department in in-
stalling the facility that will give him half a chance when it happens.

‘Would you go on, Mr. Prisk?

Mr. Prisk. Yes.

Here now, this is rather disturbing, because this is an old project,
and look at the position of the light poles here. They are, in
fact, farther off the roadway traveled surface at this location. This is
a curb section rather closer to Atlanta than the subject projects we
looked at; nevertheless it is not too comparable [slide] with this situ-
ation, also close to the city of Atlanta and much newer.

Here we are on an older project with poles farther away and there-
fore less hazardous than some of the work being built today.
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Shifting now to the scene out in Montana, here is a single shot of
a light pole installation there. Here again we have a rigid fixed pole,
steel pole, mounted in a concrete base, 4 or 5 feet deep, right here at
the road edge, with barely 11- or 11.5-foot clearance from the edge of
the traveled way. This is a nice light pole installation from an appear-
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ance standpoint, but it can be a very severe hazard for anyone who
drives off the roadway.

Mr. Constanpy. It could kill you, to be less polite?

Mr. Prisk. Right.

Here now is an installation in Oklahoma City. This is a frangible
base and this is one of the ironies that you run into—I hope you don’t
run into it—but it is one of the ironies of the situation.

A steel pole, frangible base, and a nonfrangible footing underneath
it. So that if you can get into this one, which is also 2 feet away from
the edge of your paved surface, you have to contend with 8 or 10 inches
of concrete.

Most cars underneath, for the record, will clear about 5 inches of
concrete. Eight or 10 inches is too much .

This, too, 1s in Oklahoma City. We will see the breakaway or fran-
gible base section poles here all the way along. Parts of the installa-
Tion we will see later are a little bit different. Here is one, here

[indicating].




781

This is something we will be discussing a little later as we get to con-
sideration of shoulders and curbs, but here the shoulder is cut off in
order to permit this advanced roadway to come onto the main line, and
the light pole is mounted at the end of the shoulder. You cannot con-
tinue through there without having to take down that light pole. Fran-
gible or not, I think most of us would rather not hit it.

Mr. Constanpy. I think in the preceding view you had a similar
situation, did you not?

Mr. Prisg. Yes.

87-757 0—68——50
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Here, too, is something that can be commended. In addition to the
frangible pole, here the structure has been altered so as to permit the
light pole to be erected completely away from the roadway and behind

the bridge rail itself. ‘

This is a steel pole of the type that was prescribed on this Oklahoma
project. All of tﬁese frangible base installations that we saw were in-
troduced as a result of field change while the project was being con-
structed. And here again this is a project just opened at the end of
last year. This is a steel base pole on a concrete footing.
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Mr. ConsTanpy. So it is possible, then, late in the project, to make
a field change and correct what otherwise would have been a hazard-
ous deficiency ?

Mr. Prisk. This was done, that is true, to the credit of the State
alI11d the Bureau of Public Roads, whoever it was who initiated the
change.

Bygcontrast with the steel pole, of course, this is the newer break-
away-type base. You will see the footing so high, however, as to create
a hazard of its own, particularly in this sort of soil that adjoins the
paved shoulder. .

In this project, the field change was limited to taking care of these
poles that are not behind guardrails. This pole [indicating] in other
words, would be a normal pole with a normal base, steel base, and
mounted in the concrete as usual, where I showed you the closeup.
Here is the exposed pole which does have the frangible base.
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And this is the other complementing condition, steel pole, steel base
all the way down behind the rail, slight exposure of the footing.
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Now moving to Ohio, and taking a quick look at I-71, which is
not the project that we selected but the one recently completed, we
find poles mounted again along very close to the edge of the pavement.
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In some instances they are protected by short sections of rail that
they put in for other reasons.

Here, there is a headwall drainage under the roadway, and the pole
islocated at that point. Another one up here is exposed.

Mr. ConsTanpy. Is that a breakaway-type pole, Mr. Prisk?

Mr. Prisk. This is a breakaway-type pole.

Mr. Constanpy. The one in Ohio?

Mr. Prisk. Yes.

Here is the evidence in Salt Lake City of provision for putting in
future lighting, indicating someone was thinking well ahead to the

day when you might want to undertake something as we saw had been
already done. In other words, putting a light pole outside the structure.
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This is the Texas installation.

Mr. Constanpy. Yes. We were grateful to Mr. Huff again for hav-
ing brought some slides with him.

Mr. Prisk. We would run out of slides, I am sure, if we didn’t have

these. I would be very happy to have Mr. Huff talk about this, if he
will.
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Mr. Hurr. I do not know what else you have. Suppose you proceed,
if you will, Charlie.

Mr. Prisk. Well, we have a few in here. This is the way it appears,
general appearance. ' ‘

PRSI

This is a slide simply to illustrate the very ingenious way that they
have begun to convert their system of previous poles that had steel
bases and are steel all the way, to include this minor section here
that can be introduced in the support system at the base of the pole.

The next slide I think shows this even better. This is the break-
away section down here. This is frangible. It is steel, will not give.
But upon impact with this surface, this section tears out and the pole
falls harmlessly over the top of the car.

Hl\/gﬂ ConsTanpy. Is that a relatively inexpensive modification, Mr.
uff?

Mr. Hurr. We installed some of those with maintenance forces for
about $25 apiece. That is material and labor both. On the contract
jobs that we have let, it cost a little bit more.

Mr. ConsTaNDY. So it is well within reach for the amount of safety
that is being bought. ’

Mr. Hurr. Yes, of course. We ran considerable numbers of tests,
Texas Transportation Institute did, prior to putting these into opera-
tion. We also installed some to observe. We had, oh, two or three ac-
cidents. They were safe accidents, no damage except the pole had to
be put back up and nobody was injured in the accidents.

Mr. Prisk. This is one of the things that you can convert at relatively
low cost. Some of these other adjustments we talked about are more
expensive.

Mr. ConsTanpy. If you could run back through these we would have
the effect of a movie. It depicts an automobile striking that type of light




789

pole in research done at Texas A. & M., Texas Transportation Institute.

Is that correct?
Mr. Hurr. Yes.
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Mr. Prisk. A series of shots just before the car reaches the pole.
Of course, this is the attitude of the pole and the car.
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Tt strikes the pole ((Texas) slides) continuing through the im-
pact. (Slide.) This is what happens. (Slides.) Breakaway occurs.
Eg%}ges.g The pole is completely in the air, over the top of the car.

ides.

Mr. ConsTaNDY. Very good. _

Mr. Horr. The vehicle was traveling in the neighborhood of 60
miles an hour for that test.

Mr. Coxstaxpy. Thank you, Mr. Huff.

That would conclude the presentation we had on lighting.

T would like to ask the members of the panel to comment on what
they have seen.

Would you begin, Mr. Wilson?

Mr. WiLsox. I do not see how this can be a controversial item at all.
I think it is just plain commonsense that there are a couple of things
-you can do to lights and you do not have to specify the type of pole,
providing they use some kind of frangible or breakaway base.

Largely through the work, testing work of other States and General
Motors, we have adopted a frangible base for our steel light poles that
we now use. We are doing this on new contract work and are going
back on the existing installations that we have.

To give you an idea of what the magnitude of the problem would be
in California, we have in past years lost about 20 lives by people hitting
light standards.

Mr. Constanpy. Each year?

Mr. Wirsox. Each year. We think this is so serious that we have
taken the steps that I have just mentioned, largely through the research
efforts of others.

We have also moved our light standards back from a position that
you saw in some of these slides back to 18 feet from the traveled way.
We have done this by going to a higher light pole and using a longer
mast arm. This has given us probably better lighting and with the new
developments in the lighting itself, we are able to get, in the gore area

articularly, a single light doing the job that we normally had two
ights doing. So this right off the bat cuts out one fixed object which
formerly was beyond the gore area and in a very vulnerable position.

One thing I would like to mention in connection with lighting is its
interference with signs but in just a little bit different light than Mr.
Ricker previously mentioned. That is that improperly placed lumi-
najres can place glares on existing signs and prevent their being read
properly.

When I first saw these slides, I felt——

Mr. Constanpy. Which is right now ?

Mr, Wison. Yes. That is correct. I thought that we had conquered
the problem of having raised bases, these concrete bases, but as the
slides went on, I saw that apparently the States have not conquered this
problem.

I might point out the yellow book is very specific in this regard:
that bases, concrete bases of all kinds, whether for light standards or
signposts or whatever they may be, should be flush with the ground
and no higher.

I think that is about all the points I would like to make.

Mr. Constanpy. Thank you. Mr. Skeels?
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Mr. Skeers. The location that we see on these light poles being so
close to the road is probably the result of the fact lighting is specified
by the lighting engineer, and his primary purpose is to light the road.
This is his job. And he specifies a distance that is dictated by lighting
requirements and not by safety requirements.

I have talked to some of these people and they recognize that they
are putting a hazard there but they do not put much weight on the
seriousness of the hazard.

Data we have gathered at the General Motors proving ground indi-
cates 47 percent of the cars that leave the travel surface go more than
12 feet from the edge of the travel surface; 18 percent of them g0 more
than 30 feet from the travel surface. At the proving ground we do put
our lights 30 feet from the travel surface. And we'do not use them on
high-speed roads. We have never had one hit.

I would think that 20 to 30 feet would be a very reasonable thing.

- . The lighting engineer is going to take some loss in efficiency of
lighting. T do not think he can do as good a job with a light pole this

far from the road as he can up where he would like to have it. But

we may have to take a tradeoff of lighting efficiency versus safety.

Mr. Consranpy. It might inspire them to do research in that area
and perhaps come up with one that would be as effective.

Mr. Skerrs. I think maybe they already have. As has been indicated,
there have been big advances in this field recently and at the proving
ground we just arbitrarily told them how far away they had to keep
the lights from the paved surface and they should do the best they
could with this ground rule.

In any case, regardless of how far it is from the surface, if it is in the
position where it can conceivably be hit, it must have a slip or a fran-
gible base. This is primary and all light poles should be designed with
this in mind.

I might point out there is an NCHRP project in the final process of
being let—this is administered by the highway research board ; it is
initiated by AASHO—to look into the best way of accomplishing this
or the best ways of accomplishing or of making light poles safe.

Texas uses the frangible base insert. Some States are using an
aluminum transformer base which is frangible. And we are using a
slip base which was developed from the Texas A. & M. signpost
approach.

We have done testing work for the State of Michigan in applying
the slip bases to steel posts. It appears to us that the slip base is
slightly more effective than the frangible base, but either one of them
will save lives. I am not implying the slip base will save more lives
than frangible base, but it will cgio less damage to the vehicle and
possibly to the occupants. Either approach appears satisfactory.

Again, all light poles should have one or the other.

Mr. Constanpy. Thank you.

Mr. Huff, would you care to add to the remarks you made before?

Mr. Hurr. Iwould like to correct the record a bit.

Texas uses the frangible transformer base on all new construction
and has for some 5 or 6 years. Prior to that we had about 4,000 installa-
tions with a steel base. That is the rigid base made of steel. We are
adaptinlﬁ the insert to correct that condition.

I would also like to dwell just a moment upon and expand on new
ideas Mr. Skeels mentioned. We are working in our Texas Transporta-
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tion Institute laboratories on a slip base. We do not know what possibil-
ities it has. I do individually believe this is so new that we should not
tie ourselves down to any one form of breakaway light bases. We
should all keep working on it to improve on what we have now, which
itself is a great improvement over what we had previously.

Mr. Constanpy. Very fine. Thank you. Mr. Wilkes?

Mr. Wikes. I agree with all the comments made by other panel
members.

I have an observation that in some of those cases where the concrete
base is exposed that condition could be corrected by just a small amount
of mound of earth around the base.

Mr. Consranpy. For reasonable effort and money, they could cor-
rect what is now an undesirable situation ? : :

Mr. Wikes. That is right. An alert maintenance man could correct
this condition at practically no cost at all.

I am trying to recall from memory but I feel certain that this mex-
orandum of ng Turner’s that was previously introduced into the
record contains the statement that on future Federal-aid projects, the
lighting standards should be provided with a frangible or breakaway
base. M. Prisk could probably check that.

Mr. Prisg. Iam not sureitisin here.

Mr. ConsTanpy. Thank you, Mr. Wilkes. Mr. Ricker?

Mr. Ricker. One comment we picked up on the AASHO safety tour
last year was that it is practically useless, perhaps hazardous, to put
a short section of guardrail in front of a a light standard. It is better
to hit the light standard than it is the guardrail. The guardrail does not
prevent the accident.

I might note the draft standards of the Federal Highway Safety
Bureau seem to call for much more use of roadway lighting than most
States have done in the past. And this will inevitagly cause many more
poles to be installed, so that we have to have good design for them.

At the same time, there is no money provi(gied in that program for
the installation of this lighting which means that many jurisdictions
will be trying to save money and perhaps put in the short mast arms
anlt\i/[get the poles too close to the road.

r. ConstanpY. The curse of the first cost versus economies?

Mr. Ricker. Right.

Mr. Constanpy. Thank you very much.

Mr. Prisk, will you begin, now, with the segment that contains the
signs? I would like to mention here we are concerned with the sign
element purely from the standpoint of the mounting of the sign, loca-
tion of it, and support for it, but we are not at, this time particularly
concerned with the message on the sign. We will have another segment
of the hearings at some later time when we will be concerned with the
message. .

Improper messages are like waving a red flag to traffic engineers and
1 realize it. But could we just contain this to—except when you really -
feel you must say something about the message—the mounting and
location ?

Mr. Prisg. Thank you, Mr. Constandy. )

I think of all the subjects that attract the interest of the public,
perhaps traffic signing on the Interstate System is one of the most
fascinating of all. .

We have looked at signs on these sample Interstate projects as rep-
resentative of conditions around the country. I would like to move in




795

and show you some representative installations that were found on
several projects.

Signing 1s important to the use of the highway. It will be complete-
ly useless to build the highway system without appropriate installa-
tion of signs.

So here we are with the typical installation for advance notice of an
exit on an Interstate project in Indiana.
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This is supported by 8-inch I-beams. This is the way the base looks
on that sign you saw just a moment ago.

Here is another installation, sign installation, where a regulatory
sign is used. In this case, there is a general speed limit of 70 miles an
hour, one of 55 for trucks and one of 65 for buses.

T would like to call your attention to the fact this sign is placed in
accordance with the minimum standards and is located 2 feet off the
edge of the shoulder. '

Here is a man over here who is selling auto polish and he is about
50 feet off the road, or maybe more—prc%bably more, 60 or 70 feet off.




