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Multibody Dynamic Analysis of a Tracked Vehicle on Soft
Cohesive Soil
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ABSTRACT: This paper is concerned about the dynamic analysis of an underwater test miner, which operates on cohesive soil. The test miner
consists of tracked vehicles and a pick-up device. The motion of the pick-up device, relative to the vehicle chassis,is controlled by two pairs of
hydraulic cylinders. The test miner is modeled by means of commercial software. A terramechanics model of cohesive soft soil is implemented
with the software and applied to a dynamic analysis of the test miner model. The dynamic responses of the test miner are studied with respect

to four different types of terrain conditions.
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3. Fig. 29+ Fig. 3 44 14 T2 I33(RecurDyn,
2002)2 ©}8% A} MBI AFAE wiwd Azjo|h
Fig. 2= 89%] MIEE AF &£E 10km/hZ FYPE o) ARA)9)
7HEEE R glon, $X)84 Axe A4t & o
AL ¢ 4 Ak Fig 3 BAE A% £ 10km/hE F
PG dojRl= AR LR TR GRS e, o
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T8, 2z A=t HE, AUy A=eke] FHd) 9
3 oF 14Hz &0l AWiFoz YEES ¢ F AT (734,
2004).

Fig. 4= FRA=AF 238 vehha Yot FIA=F
< FRFAT JPRAZ 7S Ak FPFAE 1709

Fig. 2 Vertical acceleration of chassis on 8 inch symmetric bump
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Fig. 3 FFT of the vertical acceleration 10 km/h straight motion
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Fig, 4 Test miner model by using commercial software

Table 1 Mass distribution of multi-body vehicle model

Moment of inertia

Body Mass(kg) (kg - mm?)

Chassis 3044.87 2.0e10, 4.5¢10, 4.5¢10
Sprocket 1 1.0e6, 1.0e6, 1.0e6
Idler 1 1.0e6, 1.0e6, 1.0e6
Roadwheel 1 1.0e6, 1.0e6, 1.0e6
Support roller 1 1.0e6, 1.0e6, 1.0e6
Tracklink 2011 1.7e5, 2.3e5, 9.5e4
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Fig. 5 Pressure-sinkage model
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Fig. 6 Shear stress vs. displacement
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FRAERFY THAE NS A FAHNE FY5
Aok FRS Aol 471R9] AkzAE ARSI

o Heksk X9k (Flat ground)

o 7} AHk (Slope ground : 10°, 20°, 30°)

o EdX A¥KTrench ground : 750, 1000, 1600mm)

o AofE KuHObstacle ground : 250, 375, 500, 750rmm)

AR 2z drad/sec(BEHS]  HE(Vo):
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At} Fig. 149} Fig. 15€ 16me| EAAE T3 FIA%=
ko] Ane JepALh Fig 167 Fig 172 F3HAE o
05me] &S Avks 234E Yehia 3tk

Table 2 Data of soil model

K, K 20 [m'] , 47.0 [m"]
Pressure-sinkage model

p* 10 kPa

C 4 kPa

27

Shear stress model Jowr 0.4 m

[ 0 deg

Ca 00

Perit 6.5 kPa
Dynamic sinkage model

G, G, G 011,10, 10
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~ (a) Flat ground

(b) 10° slope ground

(c) 1600mm trench ground

(d) 500mm height obstacle ground
Fig. 7 Trace curves of vehicle’s CM on four terrains
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Fig. 8 Displacement of vehicle’'s CM in Y-direction
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Fig. 9 Velocity of vehicle’s CM on flat ground in X-direction
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Fig. 10 Displacement of vehicle's CM in Y-direction
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Fig. 11 Velocity of vehicle’s CM in X-direction
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Fig. 12 Displacement of vehicle’s CM in Y-direction
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Fig. 13 Displacement of vehicle's CM on slope 30° ground in
X-direction
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Fig. 14 Displacement of vehicle’s CM in Y-direction
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Fig. 15 Velocity of vehicle's CM in X-direction
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500mm Bump Ground
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Fig. 16 Displacement of vehicle’s CM on 500mm obstacle in
Y-direction
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Fig. 17 Velocity of vehide’s CM on 500mm obstacle in
X-direction
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