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Abstract: The passenger boarding bridge which provides a safe and comfort passenger pathway between an airplane
and airport terminal gate is one of the apron equipment. This study investigates the effect of the lift column layout
design on structural strength of the passenger boarding bridge by using finite element method, comparing deflection
and stress. The overlapped zone of the tunnel frame A and B occurred at the maximum stress. The results of this
research show that the lift column layout design is closely the value of the maximum stress.
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Fig. 1 Configuration for Passenger Boarding Bridge
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Table 1 Definition of Lift Column Layout Design

Model no. L (mm) Position Remarks
1 35,000 +2 space
2 33,500 +1 space
3 32,000 - benchmark
4 30,500 -1 space
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Table 2 Degree of Freedom

Position DX | DY | DZ | RX | RY | RZ | Remark
Ground - Rotunda Column X X X X X X Al
R. Column - Rotunda Frame X X X X X (0] B1
Rotunda Frame - A-Tunnel X X X X (0] X C1-~-2
X X X X (0] X | D1,2,7,8
A-B Tunnel
0] X 0] (0] (0] 0] D3~6
B-Tunnel - Lift Column X X X X X X E1~4
Lift Column - Wheel Carriage X X X o] X X F1
X (0] X (0] (0] 0] G1
Wheel Carriage - Ground
X X X (0] (0] o] G2

* Fix = “X” | Free = “0”

Table 3 Maximum Stress

Model no. Max Stress (MPa) vs Model 3 (ratio) Remarks
1 216.9 2.00
2 165.2 1.52
3 108.3 - benchmark
4 101.6 0.94

max, Stress = [08.3 MPa
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Fig. 4 Beam Stress in Model
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Table 4 Maximum Deflection

Model no. Max Def (mm) vs Model 3 (ratio) Remarks
1 60.4 2.36
2 42.5 1.66
3 25.6 - benchmark
4 22.4 0.88
(MPa) Max. Stress
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Fig. 5 Maximum Stress
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Fig. 6 Beam Deflection in Model 3 & Maximum Deflection
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