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rnAPTER 6 

6.1 cr:MPARISOO OF RESULTS 

100 

a:MPARISOO OF ROLIDVER ACCIDENT AND 
TILT 'IE.ST SIMUIATIOOS 

Figure 6.1 indicates the relationship between the results fran 
the Rollover Accident Simulation Program (RASP) and the maximum 
stable tilt angles as measured in the tilt tests (except for the 
Jonckheere Jubilee, in which case the simulated result is used 
instead of the test result, because it was only half-laden, 
rather than fully-laden). The oorrelation cnefficient is 0. 70 
which is statistically significant at the 5% level (that is, 
there is a probability of at lea.st 95% that these results are 
linearly related) . 

Figure 6.2 shCMs an even better oorrelation, this time between 
the tilt simulation results and the RASP results. The oorrelation 
of 0. 82 is significant at the 1% level. The angle at which the

first wheel lifts was used as the result fran the tilt test 
simulation (for the reasons outlined in Section 5.3). 

LCMer, though still acceptable, oorrelation for Figure 6.1 is 
probably due to the tilt test method employed in the ex:i;:erirnental 
{ilase (discussed in Section 3.7.3) and better correlation would 
be ex:i;:ected f ran normal tilt tests. 
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sane differences have been roted retween the two simulations: 

* • Mcment of inertia, and suspension and tyre damping cb not
affect tilt performance. 

* • Roll stiffness has little effect en rollover threshold,
bJ.t significantly influences tilt results. 

• An optimum value of roll centre height exists for
rollover performance. The threshold velocity cannot be 
increased by raising the roll centre heights further. 
Maximum tilt angle, however, rontinues to increase with 
roll centre height. In reality, this is worth noting bJ.t 
rray not affect suspension design t:ecause the cptimum 
values are towards the upper end of typical design 
practice. 

In addition, the lateral stiffness is important for the 
kerb-impact behaviour, bJ.t its effect en the tilt limit cnuld rot 
re assessed without the addition of further degrees of freedom to 
the tilt simulation. While acknawledging that these differences 
exist, the direct a::rnparison of results demonstrates that their 
canbined effect is minor, implying that, in general, the tilt 
test provides a reasonably accurate indicator of kerb-impact 
rollover threshold. 

9.1. 7 Q1a.pter 7 DISCUSSION OF BEST METHODS OF EVALUATING 
ROLI.DVER S'mBILITY 

* Nine possible test methods are examined to ascertain their
suitability as a legislative overturning stability test. Although 
the vertical load in the tilt test decreases with tilt angle 
(rontrary to on-the-road ronditions in which it is virtually 
constant), this effect was oot found to be significant. It 
therefore offers the simplest, reasonably accurate assesgnent of 
the rollover stability of a bus or roach. 

* The rollover accident simulation is ronsidered to give the best
indication of a vehicle's propensity to overturn in a kerb-impact 
situation, at the rost of significantly rrore experimental testing 
to d:>tain the necessary input data. It is suggested that this 
rrethod be permitted as an alternative means of meeting the 
rollover stability requirements (perhaps encouraging further 
research into this important area of rollover safety. ) 
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VEHICLE� VANHOOL ASTROMEGA (2-axle unal(ds1s 
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Solve for Z(RC), 

Z(RC) = Y(Em) - Y(�) + GsZ(8m) - GEZ<Em>
B - GE 

Substitute back to find YCRC), 

YCRC) = Ga[Z(RC)-Z(Bm>] + Y(Bm) 

(H.16) 

( H.17) 
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