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Fatigue Life Evaluation for Railway Turnout Crossing using the Field Test
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Abstract

The major objective of this study is to investigate the fatigue life evaluation of immovability crossing for railway
turnout by the field test. In railway engineering, an appliance is necessary to allow a vehicle to move from one track
to another. This appliance came to be known technically as turnout. So, turnout is required very complex railway
technologies such as rolling stock, track. Due to the plan under the application of high speed train, tumout are needed
more stable for fatigue behaviors. It analyzed the mechanical behaviors of turnout crossing with propose its advanced
technical type on the field test and fatigue evaluation for the dynamic fatigue characteristics. As a result, the advanced
type crossing are obviously effective for the fatigue damage ratio and dynamic response which is non-modified type.
The analytical and experimental study are carried out to investigate the passing path of contact surface and fatigue
damage trend decrease dynamic stresses and deflections on advanced crossing type. And the advanced type reduce
dynamic fatigue damage ratio and increase fatigue life(about each 38%) more than non-modified type. From the field
test results of the servicing turnout crossing, it is evaluated that the modification of contact angle, weight, material
and sectional properties is very effective for ensure against fatigue risks.
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Table 1. Aliowable stress of casting materials(MPa)
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Table 2. Section and material properties

28 aABA A AZA B
34 #10 T7F 224 #10 W7k 224
=T S0kg . 60kg

ol& .

i 1:25 1:75

o
ga:s

S

0 4 I
g I s N P s

¢ N
H1 of

1980 2004

Table 3. Counts of passing by trains
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Fig. 1. Attachment of strain gauges
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Fig. 2. Measured

sections(see Fig. 1)
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Fig. 3. Test results of dynamic stresses(strain)
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Fig. 4. Test results of dynamic displacements
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Fig. 5. Stress frequency histograms
Table 5. Results of fatigue evaluation
2 WRZEAE | SEHEAHE | 4 12 2
- (Di) (MPa) (§) 2
AYx | 0.00452 122.58 221 d
agd | 2AY 0.00912 122.58 109 B
A Egls | 0.00481 122.58 207
= 3% 0.00615 122.58 162
ZAQE 0.00327 122.58 305
L= =
gy | 2A¥ | 000512 12258 195 i_APE 0.00327 0.00512 0.00318
B ETE 0.00318 122.58 314 =0
%= 3% 0.00385 122.58 259 Fig. 6. Test results of crossing contact surface
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