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A Study of Dynamic Analysis of a Tracked Vehicle
for Mining on Deep-Sea Bed

Hyung Suk Han", Sup Hong’

ABSTRACT

A study on the dynamic analysis of a tracked vehicle for mining on deep-sea bed with very soft soil is presented. An
equation for the interaction between track and soft soil is employed to develop a track/soil interaction module called
TVAS. The vehicle is modeled as a multi-body dynamic system using a multi-body dynamic analysis program. The
developed module is incorporated into the multi-body dynamic analysis program with a user subroutine. The dynamic
behavior and design of the mining vehicle on deep-sea bed is investigated.
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715AMY M : system mass
g :position

p :normal pressure, N/m? q : velocity

n  : exponent of soil deformation g : acceleration

k,, : shear displacement at Tp,, , m Q : applied force

b :track length, m d)q : Jacobian

k, :slope at elastic region, Pa/m 4 : Lagrange multiplier

k, :slope at yielding region, Pa/m y :right side of acceleration

D, : limit pressure, N/m?

Z :sinkage, m 1. MB8

§ : shear displacement, m

T, :Tesidual shear stress, N/m’ 4 3000~5000m o] EAEYF AHA Wele T

T ., - maximum shear stress, N/m’ ko] F¥Poz Sm¥ o] Eolx o] AA 47

¢ : internal friction angle, rad et e olE AFsr] 3 dFE FYstn

¢ : cohesion of ground, N/m? At Yamazaki' 9 Amann® o] WEW AHAHL
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Fig. 2 Multi-body dynamic system
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Table 2 Design cases
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Design 2 289 utAHS 2082 F51
2= A9 A
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Fig. 17 Horizontal Velocity of Chassis
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Fig. 18 Pitch angle of design 1
Table 3 Results of driving on a flat bed
A A} Slip &&= | 7% | HXZ
Z 7 (%) | EFHA | EF | (degree)
Design 0 1.1 0.014 -47 -0.39
Design | 1.02 0.019 -64 -0.38
Design 2 0.89 0.010 -37 -0.38
Design 3 0.97 0.013 -78 -033
Design 4 0.94 0.017 -48 -0.43
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Pitch Angle (deg)

Pitch Angle (deg)

Design 0
4 - Design 3

Time (sec)

Fig. 19 Pitch angle of design 3

6
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LY Design 4
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Fig. 20 Pitch angle of design 4

Fig. 21 Obstacle simulation (Time=11.5 sec)
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Fig. 22 Obstacle simulation (Time=13.2 sec)
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Fig. 23 Profile of deep-sea bed with trenches
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Fig. 24 Passing over a trench (1.5m)
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Fig. 25 Passing over a trench (2.0m)
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