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Evaluation of the Structural Stability of
Platform Screen Door (PSD) due to Train Wind Pressure

Jae-Youl Lee -

R g

Z0{(PSD)AI2HEIS] 3= 21y I}

- ABET . RRBET . YU ol

T o

Kwang-Bok Shin - Bong-Jo Ryu - Dong-Hyun Kim - Eun-Kyu Lee

Abstract

In this study, transient and quasi-static analysis were done for the evaluation of structural integrity of the platform
screen door due to train wind pressure. Fluent 6.0 was used to calculate the train wind pressure, and Ansys 10.0 was
used to evaluate the structural stability of platform screen door due to train wind pressure. Transient analysis was used
to check the design requirements of platform screen door, and 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.
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Fig. 2. The 2D plan drawing of the Dong-Re station
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Fig. 1. The types of platform screen door Fig. 3. The 2D drawing of platform screen door
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Table 1. The design requirements of platform screen door

Horizontal distribution load Minimum 981N
Platform . Maximum 2700Pa
Screen Wind pressure G )
Door (Gauge pressure
(PSD) 0<0y
Stress (y : yield stress)
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Fig. 7. The wind pressure when train pass the platform
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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
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Table 2. The case of structural analysis of platform screen door

Type Type of pressure value
‘» Train pass condition(70km/h)
Transient » Total time : 7.3sec
Analysis » Train stop condltlon(70km/hﬁ0km/h))

» Total time : 5.9sec

» Train approach position
“Train location : 9.12m(0.5sec)

» Max. (+)pressure position
“Train location : 36.26m(1.4sec)

» Max. (-)pressure position
-Train location : 58.78m(3.0sec)

» Train departure position
“Train location : 139.3m(7.2sec)

» Train approach position
“Train location : 9.12m(0.5sec)

» Max. (+)pressure position
‘Train location : 3.686m(1.4sec)

» Max. (-)pressure position
‘Train location : 58.78m(3.0scc)

Quasi-static Analysis
(Train pass
condition)

Quasi-static Analysis
(Train stop
condition)

» Train Stop position
‘Train location : 77m(5.9sec)

Table 3. The results of quasi-static analysis
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Tyoe Case (Train position in Quasi-Static Analysis
» platform) Displacement (mm) Position Stress (MPa) Position
No. 3 Unit No. 1 Unit
Al h itt 4. . 42.35
pproach position 09 (Fix door) (Bracket)
- " 4 - . .
Maximum .(. )pressure 716 No. 13 Unit 5827 No. 15 Unit
position (Fix door) (Bracket)
Max1mum.(.-)pressure 575 No.. 14 Unit 5841 No. 15 Unit
. = position (Fix door) (Bracket)
Train pass condition D No. 4 Uni No. 1 Uni
eparture 0. nit 0. mt
. 247 . 20.22
position (Fix door) 0 (Bracket)
. Maximum N 716 No.' 13 Unit 5827 No. 15 Unit
displacement position (Fix door) (Bracket)
Maxlmu.rr.) 5.75 No.. 14 Unit 5881 No. 15 Unit
stress position (Fix door) (Bracket)
No. 3 Unit No. 1 Unit
A h it 4. . 42.35
pproach position 09 (Fix door) (Bracket)
Maximum (+)pressure No. 13 Unit No. 15 Unit
L 6.78 . 22
position (Fix door) 59 (Bracket)
Maxnmum.(.-)pressure 541 No.. 15 Unit 68.58 No. 15 Unit
. . position (Fix door) (Bracket)
Train stop condition ; B
Departure 292 No. 3 Unit 20.61 No. 1 Unit
position ’ (Fix door) ) (Bracket)
Maximum No. 13 Unit No. 15 Unit
displacement position 678 (Fix door) 39.22 (Bracket)
Maximum No. 15 Unit No. 15 Unit
stress position 541 (Fix door) 68.58 (Bracket)




Table 4. The results of transient analysis
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Type

Case (Train position in

Transient Analysis

platform) Displacement (mm) Position Stress (MPa) Position
No. 14 Unit No. 15 Unit
iti 4.4 . .
Approach position 0 (Fix door) 39.48 (Bracket)
- + . ] . i
Maximum A(. )pressure 6.93 No. 3 Unit 5530 No. 8 Unit
position (Fix door) (Bracket)
i - . i . 1 Unit
Max1mum.(. )pressure 5.44 No. 2 Unit 55.01 No. 1 Uni
Train pass position (Fix door) (Bracket)
condition . i No. 14 Unit
Depzilr‘ture 402 Nq 9 Unit 3798 [ Uni
position (Fix door) (Bracket)
' Maximum N 730 Ng. 4 Unit 53.87 No. 15 Unit
displacement position (Fix door) (Bracket)
Maximum No. 3 Unit No. I Unit
73 . .
stress position 3 (Fix door) 67.35 (Bracket)
No. 14 Unit No. 15 Unit
iti 44 \ .
Approach position 0 (Fix door) 39.48 (Bracket)
Maximum (+)pressure No. 12 Unit No. 15 Unit
. . . .32
position 741 (Fix door) 60.3 (Bracket)
Maxi - . i . i
ax1mum.(.)pressure 6.02 No. 1 Unit 5747 No. I Unit
Train stop position (Fix door) (Bracket)
condition 1 1 i ) i
Sgp )59 No. 5 Unit 30.22 No. 15 Unit
position (Fix door) (Bracket)
Maxi ) : . .
‘ aximum N 741 No. 12 Unit 60.34 No. 15 Unit
displacement position (Fix door) (Bracket)
Maximum No. 9 Unit No. 12 Unit
stress position 4.36 (Fix door) 7846 (Bracket)
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Fig. 11. The transient analysis results of maximum displacement
(7.30mm, Train pass condition)
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Fig. 14. The transient analysis results of maximum Von-Mises
stress(78.46MPa, Train stop condition)
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