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Examination of Modeling Methods for Tower Crane Transportation using
Multibody Dynamics

A-Ra Jo*Kwang—Phil Park ' -Chul—Woo Lee
Daewoo Shipbuilding & Marine Engineering Co., LTD,

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons.org/licenses/by—nc/3,0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

When a tower crane is carried by a transporter in shipyard, the height and length of the tower crane should be adjusted to meet the
safety guidelines, Since the guidelines came from the field experience, the safety limitation needs to be analyzed by a computer
simulation, In this paper, modeling methods are addressed to implement the appropriate transportation simulation of a tower crane, For
the relation between the tower crane and the transporter, normal contact force, friction force, and kinematic constraints are compared,
Assignment of relevant linear acceleration and angular velocity is considered for the transporter to start or move on an inclined ground
surface, By using the examined modeling methods, the dynamic motion of tower crane transportation is analyzed by a dynamic
simulation program, and comparison between the simulation result and analytic solution is made to verify the feasibility of the modeling
methods,

Keywords : Tower crane (EF38|Q)), Transporter(EZHAIIE]) Dynamic motion simulation(Ssh 4= sijAd)
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Fig. 11 Simulation of tower crane transportation with
linear velocity change

Table 1 Simulation results for linear velocity change

Trans— | Longi— Results

Linear | verse |tudinal |, . . Max.
Case . Linear | Duration o
Velocity | Slope | Slope Ace. | of Ace Inclinatio
(roll) | (pitch) : " | n Angle

1 0° 1.848| 0.540 8.953
m/s? | sec | *107%7°

o . |1.331] 0.750 7.249

2 0 3 m/s? | sec |*107%°
3 5° 0.986| 1.014 | 2.100
| Om/s m/s® | sec | *107%°

4 ’ 0° 1.846| 0.541 4.880
m/s® | sec | *107%°°

o . |1.330| 0.751 3.137
5 2 3 m/s® | sec | *107%°
6 5° 0.984| 1.015 3.356
m/s? | sec |*107%°
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Table 2 Simulation results for linear angle change
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Table 3 Analytic results for linear velocity change

Trans—v |Longi-t Results
Case Llnegr erse | udinal Linear Duration of
Velocity | Slope | Slope . .
: Acceleration Acceleration
(roll) | (pitch)
1 0° 1.847207 m/s2 | 0.541358 sec
2 0° 3° 1.331354 m/s2| 0.751115 sec
3 5° 10.985246 m/s2 | 1.014974 sec
— 1.0m/s
4 0° [1.846045 m/s2 | 0.541699 sec
5 2° 3° 1.330507 m/s2 | 0.751593 sec
6 5° 10.984610 m/s2 | 1.015630 sec
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