Rollover Propensity Analysis of A Jeep Vehicle
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ABSTRACT

Vehicle rollover is an important issue for the traffic safety. Rollover can occur from the
driver's action, the vehicle characteristics, or the road condition. This study is about the rol-
lover propensity analysis of a jeep vehicle using the steering and braking maneuver, which is
the combined result by the driver and the vehicle. Simple equations of roll motion is used to
analyze the roll motion and a special purpose vehicle dynamics program is used to simulate the
rollover of the jeep vehicle. From the simulation, an incipient rollover motion of the vehicle was
found. However, the more complete rollover propensity analysis would require further investi-
gation using roll dynamic sensitivity study.
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Table 1 Vehicle parameters

Vehicle parameter Value
Vehicle weight, W 16311 (Newton)

Front 1471 m
Track width

Rear 1476 m

Wheelbase 2578 m

C.G. height 0.682 m

. Front 0.462 m

Roll center height

Rear 0.480 m

C.G. from front axle 1.147m
Roll moment of inertia, Ix 653kg-m*
Pitch moment of inertia, Iy 2498 kg m*
Yaw moment of inertia, Iz 2704 kg m°
Product moment of inertia, Ixz 85 kg -m*
Front 25,687 N/m

Suspension rate

Rear 22,648 N/m
Shock absorber Front 2295 N-s/m
Damping coefficient Rear 2,107 N-s/m
Tire stiffness 224,639 N/m

Front 0332m

Axle height
Rear 0.342m
Roof height 1.664m
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Fig. 1 Quasi~static vehicle roll model
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Fig. 2 Suspended vehicle roll model
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Fig. 3 Two degrees of freedom roll dynamics
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Fig. 4 Impulse response
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