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TRAFTIC INFORMATICN BULLZTIN NO. 15

SUBJECT: Method for Checking the Integrity of
Cable and Beam Barriers.

The effectlveness of the cable barrier is extremely
sensitive to the height of the cable; to the differences in
cross slopes within “the median, the adjacent traffic lanes and
shoulders; and to the varying designs and helights of impacting
vehicles, Curvs, dikes, and ditches in the wedian or adjacent
to the median can also cause difficulties with the cable
barrier. The above factors can also cause vehiéles to overtop
the beam Barrier. V

In general, curbs and dikes close to the barrier
will launch vehicles over the cable (or beam barrier) whéq
impactiﬁg the barrier at a flat.angle and high speéd; Because
small forelgn cars, especially when braking, have a low profile,
a cable should never be more than 28 inches above the ground.
Yet 1t should never be less than 27 inéhes above the ground
because standard cars will vault over the cable at lower
heights.

To provide a wider range of protection than the
27 to 28 inch band, many configurations of several cables at
different heights were tested. It was found that in flat
angle, high speed collisions the vertically separated cables
act as a ramp and the vehicle will climb over the barrier.

Therefors, the two cables that arc used with this barrier must

be rlaced at the same height.




Convex configurations of pavement and median slopes
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causs vehlcles running into the median to leave the ground.
For this reason, it is necessary to ascertain whether the
venicle is back on the ground at the cable barrier location
or wnetner it is necessary to raise one or both beams at beam
barrier locations,

When the c¢able barrier is considered for installation
in medians whose cross slopes are not in the same plane as the
ad jacent pavement slopes, it 1s necessary to determine whether
the trajectory of the impacting vehlecle from either side is
within the 27 to 28 inch critical height of the cable. (See
Figure 1.) An angle of attack of 30° at éO miles an hour,
which gives a fransverse trajectory velocity of 3C miles per
hour, should be used. Of course, in many cases, it is possiﬁle
to strike the barrier at higher spéeds and more obtuse angles;
but generally this criteria should suffice. Fortunately, the
angle of attack usually decreases as the speed increases,

(A transverse velocity of 30 miles per'h0ur is also attained

‘at 7C miles per hour and 253°, 8C miles per hour and 22°,

and 1GC miles per hour and 17+°.)

“nen using the method outlined above, it is quite
possible that there may be no convenient location within the
median that would me2t the criteria of the cable being no
more than 22 inches ubove the ground for vehicles colliding
from the low side usnd yet at least 27 inches above the vehicle

trzjectory for vehicles colliding from the high sides. In

these cases, a staggered boam barrier as shown in Figure 2
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sheulcé be used or z beam barriler should be placed at the top
of the slope. { the amount of reaguired beam staggering
exceeds 12 inches, the beam barrier should be placed at‘the
top of the slope instead. A sample calculation is shown in
Figure 3.

A graphic analysis can also be made by plotting
the bottom of the veﬂicle trajectory on plotted cross sections.
The vertical scale should be exaggerated since the vertical
distances are relatively small and critical. Taﬁle 1 gives
vertical offset distances "Y" (the amount the vehicle has
dropped) from the initial line of trajectgry (pavement or
shoulder cross slope extended) for each féot of transverse
distance "X" from the pavement or shoulder hinge point. The
values shown in Table 1 are based on the formula, S=% at 2,
using a transverse velocity of 4L feet per second (3b mph) to
compute the time to each transverse distance "X" shown.

Sample applications of the graphic solution are

shown in Figures 44 to 4D.

Figure 4A

This is a normal tangent alighment cross section
with five-foot median shoulders. Notice that the vehicle
leaves the ground at the edge of pavement and stays airborne

for 12 feet with 1C:1 median cross slopes, 14 feet with 8:1

and over 18 feet with €:1 slopes.
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This is the same situation as Figure 4A except
median shoulders ars eight feet wide. The vehiele is airborne
for nine feet with 1C:1 median cross slopes, 11 feet with 8:1

and 15 feet with £:1 cross slopes.

Figure 4C -
This is a curve to the right situation with 5%
superelevation. Notice that, even with 2C:1 median c¢ross
slopes, the vehicle is airborne for 12 feet beyond the shoulder

hinge point.

Figure 4D
This figure depiects a curve to the left situation

with a 3% superelevation on the pavement and the normal 5%
cross slope on the median shoulder. Notice that the’'2% convex
break in slopsas between pavement and shoulder causes a slight
airborne condition, but that the vehicle is on the ground as

it leaves the shoulder. The shoulder siope extended, therefore,
becomes the control line for measuring (plotting) the "Y"
distances. The vehicle 1s airborne for considerably shorter
transverse distances in this case than in Figure 4C because

the inltial vehicle veloclity is dovmward for a curve to the

left.
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STEP NO. 3:

STEP NO. 4:

. 7 FIGURE 3
P ST zer: R AR e ) G LS LT 10 T 7 PN D ) o o e O
H e N ) s b APARETY S rrer et A b ot PG EG TRy
5 i X 5 3 ot & IS8
e Sy et :
e, 2 3 54yS B ;

/2012 16.1¢£2

t= 4% Tt /eee ft/sec {based on 30° angle of attack ot 60 mph)
Substituting, 4/ = =0.0083 22 (D
Also, /=2 (S|=Sz) ) )
Substituting, 2 (S| -Sp) =0.0083 2 s
Therefore, Z = (S} ~Sp) ©)

0.0083 ,
STEP NO. | : Determine where in median the trajectory from right raadway- intercepts

¢ ground.  ysing (@), 2=[0.125-(-0.04]] =19.8'
0.0083
(Cable baorrier cannot be insialled between points E and F.)

STEP NO. 2: Determine where in medion the trojectory from left roadway infercepts

ground.  Uging ®’¢2= [0.02-(-0.10}] =14.5'
0.0083

Since 14.5' is beyond point B (I0'), an adjustment is necessary to
determine octual intercept of line BF,

using (D, 7/4=0.0083 242

Also from medion geometry,

Aja =010 {10) - 0.125 (#3)+002 (&g)ond 4710423

- Substituting and symphfqu,
0.0083 2,2+0105 £4—2.2520 ond Z4=I1.2'
(Coble barrier cannot be instolled between points.A ond C).
(Coble borrier con be installed between points C and £ only).

If the trajectories overlap, the cable barrier cannol be used. A beom
barrier must be used.

If bedm borrier is required, o stoggered rail system as shown in

Figure 2 con be used in any orea where both trajectories are

no more thon 1.0 foot obove the qround {shoded area in above figure).
The upper rail should be 27 to 30" above the trojectory ot the roil ond
the tower rail should be 30" above the ground ot its rail.

An alternative is to place the stondard beam borrier ot Points A or F
or between Points C and E.




1334
8 0l 2l 148 9l 81

©

0 [ 14

'S3NTIVA 1VINGVL WOH4 Q3LL07d SINIOd O

o) |

S \‘
. l.%\
%2 %S pd

0

\\
W
IO

Ww

Sty
T o
—

e | @ . o




2 . 9 g ol 2 bl Y 8l

'SANTIVA YVINBVL WON4 G311071d SINIOd O

8

<t %2 %8 A .

X 0¢e
LA

\\
’979
~ 1334




®

5 o/o —

I 5'-8'

"

O POINTS PLOTTED FROM TABULAR VALUES.




1334

[4

14!

9l 8l

'S3NTVA M

/22

RN

a7, o@

0¢e

-n
m
m
—

o'l




