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Evaluation of the Structural Stability of Platform Screen Door(PSD)
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ABSTRACT

We have evaluated the structural stability of a platform screen door due to train wind
pressure. The platform screen door was installed at the ground and underground station and
had 65 meters in length. Also, the platform screen door was a safety device because it was
placed between the train and the platform. The finite element analysis was used to calculate
the stresses and deflections of platform screen door caused by wind pressure using ANSYS
10.0. Quasi-static analysis was introduced to save the calculating time and check quickly
structural performances when compared to those of transient analysis. The results show that
structural stability of the platform screen door under train wind pressure is proven and
quasi-static analysis can quickly check the structural integrity of platform screen door.

Keywords : Platform Screen Door(%77¢ 237 %o]; PSD), Transient Analysis(%l ©]34]),
Quasi-static Analysis(=73 2 31 4])
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Fig. 3 The 2D drawing of platform screen door.
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Fig. 4 The area section for

moving mesh method. Fig. 5 The moving mesh of train. Fig. 6 The full model for wind pressure analysis.
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Fig. 7 The wind pressure when train pass the platform. Fig. 8 The wind pressure when train is stoped at the platform.
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Fig. 9 The FE model of platform screen door. Fig. 10 The boundary conditions.
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Table 3 The analysis

results of quasi-static analysis.

Quasi-Static Analysis
Type (Train positi%isein platform) Displacement Position Stress Position
(mm) (MPa)
Approach position 4.09 No. 3 Unit(Fix door) 42.35 No. 1 Unit(Bracket)
Train stop condition 7.16 No. 13 Unit(Fix door) 58.27 No. 15 Unit(Bracket)
Train pass Maximum (-)pressure position 5.75 No. 14 Unit(Fix door) 58.81 No. 15 Unit(Bracket)
condition Departure position 2.47 No. 4 Unit(Fix door) 20.22 No. 1 Unit(Bracket)
Maximum displacement position 7.16 No. 13 Unit(Fix door) 58.27 No. 15 Unit(Bracket)
Maximum stress position 5.75 No. 14 Unit(Fix door) 58.81 No. 15 Unit(Bracket)
Approach position 4.09 No. 3 Unit(Fix door) 42.35 No. 1 Unit(Bracket)
Maximum (+)pressure position 6.78 No. 13 Unit(Fix door) 59.22 No. 15 Unit(Bracket)
Train stop Maximum (-)pressure position 5.41 No. 15 Unit(Fix door) 68.58 No. 15 Unit(Bracket)
condition Departure position 2.22 No. 3 Unit(Fix door) 20.61 No. 1 Unit(Bracket)
Maximum displacement position 6.78 No. 13 Unit(Fix door) 59.22 No. 15 Unit(Bracket)
Maximum stress position 5.41 No. 15 Unit(Fix door) 68.58 No. 15 Unit(Bracket)

Table 4 The analysis

results of transient analysis.

Case . Transient Analysis
e (Train position in platform) Dlsg)(ﬁc;s;nent Position (S'\t/'l'gzsi Position

Approach position 4.40 No. 14 Unit(Fix door) 39.48 No. 15 Unit(Bracket)

Maximum (+)pressure position 6.93 No. 3 Unit(Fix door) 55.30 No. 8 Unit(Bracket)

Train pass Maximum (-)pressure position 5.44 No. 2 Unit(Fix door) 55.01 No. 1 Unit(Bracket)

condition Departure position 4.02 No. 9 Unit(Fix door) 37.28 No. 14 Unit(Bracket)

Maximum displacement position 7.30 No. 4 Unit(Fix door) 58.87 No. 15 Unit(Bracket)

Maximum stress position 3.73 No. 3 Unit(Fix door) 67.35 No. 1 Unit(Bracket)

Approach position 4.40 No. 14 Unit(Fix door) 39.48 No. 15 Unit(Bracket)

Maximum (+)pressure position 7.41 No. 12 Unit(Fix door) 60.32 No. 15 Unit(Bracket)

Train stop Maximum (-)pressure position 6.02 No. 1 Unit(Fix door) 57.47 No. 1 Unit(Bracket)

condition Stop position 2.59 No. 15 Unit(Fix door) 30.22 No. 15 Unit(Bracket)

Maximum displacement position 7.41 No. 12 Unit(Fix door) 60.34 No. 15 Unit(Bracket)

Maximum stress position 4.36 No. 9 Unit(Fix door) 78.46 No. 12 Unit(Bracket)
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Mo, of Doors (E&)

Fig. 11 The transient analysis results of maximum Fig. 12 The transient analysis results of maximum
displacement(7.30mm, Train pass condition). Von-Mises stress(67.35MPa, Train pass condition).

Fig. 13 The transient analysis results of maximum Fig. 14 The transient analysis results of maximum
displacement(7.41mm, Train stop condition). Von-Mises stress(78.46MPa, Train stop condition).
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