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• 
TRAFFIC INFOHHATICH BULL2TIN NO. 15 

SUBJECT: Method for Checking the Integrity of 
C~ble and Beam Barriers. 

The effectiveness 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 heights of impacting 

vehicles. 

• 

Curbs, dikes, and ditches in the median or adjacent 

to the median can also cause difficulties with the cable 

barrier. The above factors can also cause vehicles to overtop 

the beam barrier. 

In general, curbs and dikes close to the barrier 

will launch vehicles over the cable (or beam barrier) when 

impacting the barrier at a flat angle and high speed. Because 

small foreign cars, especially when braking, have a low profile, 

a cable should never be more than 28 inches above the ground. 

Yet it should never be less than 27 inches 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 \o/3s found that in .flat 

angl~, high speed collision~ the vertically separated cables 

act as a ramp and the vehicle will climb over the barrier. 

Therefore, the two cablr;s th::it arc used with thi::; barrier must 

be placed at the scme height. 
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Co~vex configuration:::; or puvement and median slopes 

cau;:;•~ vei1icle::; r,..:n:iing into the median to leave the ground. 

For this reason, it is necessary to ascertain whether the 

vehicle is bacl( on the ground at the cable barrier location 

or whether it is necessary to raise one or both beams at beam 

barrier locations. 

• 
When the c~ble barrier is considered for installation 

in medians whose cross slopes are not in the same plane as the 

adjacent pavement slopes, it is necessary to determine l-1hether 

the trajectory of the impacting vehicle 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 60 miles an hour, 

which give3 a transverse trajectory velocity of 30 miles per

hour, should be used. Of course, in many cases, it is possible 

to strike the barrier at higher speeds 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 hour is also attained 

•at 7C miles per hour and 25½ 0 
; 80 miles per hour and 22°, 

0and 100 mile~ per hour and 17} .) 

• 

~nen using the method outlined above, it is quite 

possible that there may be no convenient location within the 

rnec:!ian thclt ~-,ould r.ieet the criteria of the cable being no 

more thon 28 lnchc~ above the ground for vehicle;; colliding 

from the 10\·I ::; idc und yet at lca~t 27 inches above the vehicle 

trr:.}ectory ror vehicles collidinr; from the hie;h sides. In 

theoc c'":;e3, n st[t;;~cr~d beam b.:irricr c1.5 nhown in Figure 2 • 
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• shculd be u::;cd or;;. beam barrier should be placed at the top 

of the slope. If the amount of required beam staggering 

exceeds 12 inches, the beam barrier should be placed at the 

top of the slope instead. A sample calcul~tion is shovm in 

Figure 3. 

A graphic analysis can also be made by plotting 
"" 

the bottom of the vehicle trajectory on plotted cross sections. 

The vertical scale should be exaggerated since the vertical 

distances are relatively small and critical. Table 1 gives 
11Y11vertical offset distances (the amount the vehicle has 

dropped) from the initial line or traject2ry (pavement or 

shoulder cross slope extended) for each foot of transverse 

• 
11
X

11
distance from the pavement or shoulder hinge point. The 

values shovm in Table 1 are based on the _formula, S=½ at 2, 

using a transverse velocity of 44 feet per second (30 mph) to 

11X11compute the time to each transverse distance shown. 

Sample applications of the graphic solution are 

shm·m in Figures 4A to 4D. 

Figure 4A 

This i~ a normal tangent alignment cross section 

with five-foot medfon shoulders. Notice that the vehicle 

leaves the ground at the edge of pavement and stays airborne 

for 12 feet with lC:1 median cron~ slopes, 14 feet with 8:1 

and over 18 feet with 6:1 slopes . 

• 
,' 
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• Thi3 is the same situation os Figure 4.A except 

median shoulders are eight feet \·tide. The vehicle is airborne 

for nine feet with 10:1 median cross slopes, 11 feet with 8:1 

and 15 feet with 6:1 cross slopes. 

Figure 4C 

This in a curve to the right situation with 5% 

superelevation. Notice that, even with 20:1 median cross 

slopes, the vehicle is airborne for 12 feet beyond the shoulder 

hinge point. 

• 
Figure 4D 

This figure depicts 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 slopes between pavement and shoulder causes a slight 

airborne condition, but thnt the vehicle is on the ground as 

it leaves the shoulder. The shoulder slope extended, therefore, 

becomes the control line for_measuring (plotting) the 11 Y11 

distances. The vehicle is airborne for considerably shorter 

trnnsver3e distances in this case than in Figure 4c because 

the initial vehicle velocity is dovmward for a curve to the 

left . 

• 
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TABLE 1

X y 
{feet) (feet) 

1 O.Cl 

2 0.03 

3 0.07 

4 
.; . 0.13 

5 0.21 ~ 
6 0.30 

7 0.41 

8 0.53 

9 0.67 t 
10 0.83 

11 1.01 

12 1.20 

13 1.41 

14 1.63 

15 1.87 

16 2.13 

17 2.41 

18 2.69 

19 3.01 

20 3.33 

Based on s = 16.lx2 
= o.oc833x2 

2 
(44) 

X 

- - - - --

.. 

• ' 

• 

• 



FIGURE 2 
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7 FIGURE 3 
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21' = 1/2 at =16.1 t 2 

t = 
44 

{f;sec (based on 30° angle of attack at 60 mph) 

Subs1i1u1ing, 1J =0.0083 a 2 (D 
Also, {1/=1.Z ( S1-S2) @

2Substituting, ~ (S1 -~2) =0.0083 a 
Therefore, .te= (S1 -S2} @ 

0 .0083 

STEP NO. I : Determine where in median the trajectory from right roadway- intercepts 

ground. Using@,ai=[0.125-(-0.04)] =19.81 

0.0083 
(Coble barrier cannot be installed between points E and F.} 

STEP NO. 2: Determine where in median the trajectory from left rood way intercepts 
ground. Using @,.a2= [0.02-(-0.IOU = 14.5' 

0.0083 
Since 14.5

1 
is beyond point 8 ( 10

1 
), on adjustment is necessary to 

determine actual intercept of line BF. 
. Using(D, J4=0.0083/.li42 

Also from median geometry, 
J4 =0.10 {10)-0.125 (tl/3)+0.02 (tt4)and a4=IO+t.Z3 

Substituting and symplifying, 
0.0083 l.t42T0.105 IZ4-2.25=0 and .&t4=11.2

1 

(Coble barrier cannot be installed between points . A and C). 
(Coble barrier con be installed between points C and E only}. 

STEP NO. 3: If the trajectories overlap, the coble barrier cannot be used. A beam 
barrier must be used. 

STEP NO. 4: If beam barrier is required, o staggered roil system as shown in 
Figure 2 con be used in ony oren where both trajectories ore 
no more thon 1.0 foot above the ground (shaded area in above figure) . 

3011be 27
11

The upper roil should to above the trajectory ot the roil and 
30

11

the lower roil should be above the ground ot its roil. 
An alternative is to place the standard beam barrier at Points A or F 
or between Points C and E. 

• 

• 

• 

https://a4=IO+t.Z3
https://tl/3)+0.02
mailto:Using@,ai=[0.125-(-0.04
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