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

different types of terrain conditions.
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Fig. 1 Test miner model by using Commercial software
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Axep, 22g, olojEd, AA g 3 HAE)E(revolute
joint) 2 x}pdll(chassis)9} QA= Ak F 4719 FHHRAE
7} AHEEITE EYYIER ¥4S ANt dFEsAT &
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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, 2.3¢5, 9.5e4
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Fig. 2 Pressure-sinkage model
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Fig. 3 Shear stress vs. displacement

Y EY9 Hul AEEHL ol #o] #IET
(Baladi and Rohani, 1978).

tw= C+CA1—e #¥)+ptan¢g (3)

o714, C¥ H&(cohesion)o]n, C, 9 pv FAZS

B, gt U vhEZolR, s& AUSEolh B EFolM A
8 334 EF 2de] A5E Table 10] LiehALAC

Table 1. Data of soil model

. Ki K2 [2.0 [m"}, 47.0 [m”]

Pressure-sinkage model o 10 kPa
C 4 kPa
E 27

Shear stress model kw 004 m
] 0 deg
Cq 0.0

L Peit 6.5 kPa
Dynamic sinkage model Co Ci Col017, 10, 10
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o Hehgh A4k ( Flat ground )

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

o EgX] A Trench ground : 750 mm, 1000 mm, 1600
mm )

o Zol & AWK Obstacle ground : 250 mm, 375 mm, 500
mm, 750 mm )
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(EYY £5(V) : 12m/s)9] ZEEE 7] 2702 FQoh
k9] At digk FX14-& FP3Y). Fig 4= NP3
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(a) flat ground

() 10> slope ground

(c) 500mm height obstacle ground

Fig 4. Trace curves of vehicle’'s CM on four terrains
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Fig. 5. Displacement of Vehicle's CM on flat ground in
Y-direction
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Fig 6 Velocity of Vehicle’'s CM on flat ground in X-direction
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Figure 7. Displacement of vehicle’s CM on slope 10° ground
in Y-direction
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Figure 8. Velocity of vehicle’s CM on slope 10° ground in
-X-direction
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Fig 9. Displacement of vehicle’'s CM on slope 30° ground in

Y-direction
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Fig 10. Displacement of vehicle's' CM on slope 30° ground in
X-direction
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1600mm Trench Ground
Displacement of Vehicle's CM in Y Direction
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Fig 11. Displacement of vehicle’s CM on 1600mm trench
ground in Y-direction
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Fig 12. Velocity of vehicle’'s CM on 1600mm trench ground in
X-direction
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Fig 13. Displacement of vehicle’s CM on 500mm obstacle in
Y-direction
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Fig 14. Velocity of vehicle'’s CM on 500mm obstacle in
X-direction

6. CONCLUSIONS
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