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Abstract : This paper concerns about a study on dynamic responses of tracked vehicle on soft cohesive soil.
For dynamic analyses of tracked vehicle, two different models were adopted, i.e. asingle-body model and a
multi-body model. The single-body vehicle model was assumed as arigid body with 6-dof. The multi-body
vehicle was modeled by using a commercia software, RecurDyn-LM. For the both models properties of
cohesive soft soil were modeled by means of three relationships: pressure to sinkage, shear displacement to
shear stress, and shear displacement to dynamic sinkage. Traveling performances of the two tracked vehicle
models were compared through dynamic analyses in time domain.
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Fig. 1. Sequential rotation of Tait-Bryan angles.
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Fig. 2. Rigid-body vehicle model.
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Table 1. Data of tracked vehicle modd.

Mass m 5Ton
Longitudinal position of masscenter L1 1.5 mfrom
mid-point
Width of track belt D Im
Contact length of track belt L 3m
Centerline distance of tracks B 2m
Height of mass center H 15m
e—>
m
N J
Y
n

Fig. 3. Track mesh for estimation of shear displacements
and soil reactions.
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Fig. 7. Shear sress vs. displacement.
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Table 2. Material properties.

Body Mass(kg) Moment of inertia (kg mm?)
Chassis 3044.87 2.0e10, 4.5e10, 4.5e10
Sprocket 1 1.0e6, 1.0e6, 1.0e6
Road wheel 1 1.0e6, 1.0e6, 1.0e6
Idier 1 1.0e6, 1.0e6, 1.0e6
Tracklink 20.11 1.7€5, 2.3¢5, 9.2e4
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Table 3. Comparison of computation times.

Velocity  Single Body model Multi-body model

05 mls 5.2 sec(h=0.01 sec) 1305 sec
' 149 sec(h=0.0002 sec) (h=0.0002 sec)
5.3 sec(h=0.01
1.0ms sec( Sec) 1812sec
151 sec(h=0.0002 sec) (h=0.0002 sec)

Vg=0.5m/s
———&—— Multi-Body
———=—— Single-Body

-2
| | ' | |
0 5 10 15 20
Time(sec)

Fig. 10. Surge responses of vehicles at Vi = 0.5 m/s.
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Fig. 11. Surge responses of vehicles at V¢ = 1.0 m/s.
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Fig. 12. Heave responses of vehicles at Vi = 0.5 m/s.
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Fig. 13. Longitudinal velocities of vehicles at V¢ =0.5 m/s.

Xoo(m/s)

Vg=10m/s
———6—— Multi-Body
—&—— Single-Body

\ ' | ' | ' \ ' |
0 5 10 15 20
Time(sec)

Fig. 14. Longitudinal velocities of vehicles at V¢ = 1.0 m/s.
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Fig. 15. Slips of track at Vi = 0.5 m/s.
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Fig. 16. Slips of track at Vi = 1.0 m/s.
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