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Abstract: This paper analyzed a drainage tower used to drain water in flooded areas. Multi-body dynamics
simulation was used to analyze the dynamic behavior of the drainage tower. Structural analysis, flexible-body
dynamic analysis, and rigid body dynamic analysis were done to study the maximum Von-Mises stress of the
drainage tower. The results showed that the maximum Von-Mises stress occurs at the turn table, and it decreases
when the angle of the boom is increased. Also, the rate of the change of angle affects the maximum stress so that
the maximum stress changes more when the angular velocity of the boom increases. Based on the rigid body
dynamic analysis and the theoretical analysis results, the centrifugal force from the angular velocity makes the
difference in the maximum stress at the turn table because of the difference in their direction. Consequently, it was

concluded that the centrifugal force should be considered when designing construction machinerythat can rotate.
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: area moment of inertia of booms, mm
L : total length of booms, mm
¢ : distance from center to end of cross-section of W, : weight of booms and rest parts, N

boom, mm W, : weight of drainage pump, N

g : gravitational acceleration, m/s” § : deformation of the end of booms, mm

t : time, sec 6 : angle of booms,

my, My, mg, my © mass of n_th boom, kg o, : bending stress from bending moment, MPa
m,, : mass of drainage pump, kg o, : tensile stress from centrifugal force, MPa

m, : mass of turn table, kg o5 : compressive stress from weight, MPa

m, : mass of rest parts of drainage tower, kg w : angular velocity of booms, rad/s

F, : centrifugal force, N
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Drainage tower with booms and pump

Drainage tower vehicle

Fig. 1 Drainage tower installed in a vehicle.
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Fig. 2 3D model of the drainage tower.
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Fig. 3 Simulation model of the drainage tower.



Table 1 Mass information of components of the
drainage tower.
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Fig. 4 Result of structural analysis (Von—-Mises stress).
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Fig. 5 Result of flexible body dynamic analysis
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Table 2 Result of the flexible body dynamics

simulation.
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Fig. 6 Result of rigid body dynamic analysis

about the revolute joint of the turn table:

(@) Forces; (b) Moments; (c) Sum of
forces and moments.
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