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Abstract. At present, subway platform doors have become the standard configuration of
Chinese subways due to the advantages of energy saving, environmental protection, passenger
safety, and improvement of the waiting environment. In order to solve the problem of
insulation failure of traditional platform door thresholds, threshold manufacturers use
composite materials with their own insulating properties to manufacture composite thresholds.
Instead of the aluminium alloy and stainless steel structures commonly used in the industry, the
composite threshold uses polymer composite as the basic carrier, and then covers the
aluminium alloy panel on the surface of the basic carrier. The non-metallic material of the
composite threshold has a unique advantage in insulation, but its mechanical properties still
need to be verified by experiments. In view of the lack of test method for the compound
threshold of subway platform doors, this paper formulates the method for the composite
threshold of platform door based on the test method of escalator steps. PWS-20 electro-
hydraulic servo cascade fatigue testing machine was used as the test equipment. The static load
test and dynamic load test were carried out on the composite threshold samples respectively.
When a force of 1000N is applied for the static load test, the maximum deflection value is
0.919mm. After 1 million cycles of dynamic load test with a non-interfering resonance force
wave with a frequency of 5 Hz and a pulsating load between 50N and 1000N, no cracks were
observed in the sample. For the composite threshold made of other materials, this test method
can also be used to carry out static load test and dynamic load test.

1. Introduction

At present, the subway has become an important means of transportation in the city, and thousands of
people take the subway every day. At the same time, subway platform doors have become the standard
configuration of Chinese subways due to the advantages of energy saving, environmental protection,
passenger safety, and improvement of the waiting environment. The platform door is installed at the
edge of the platform, very close to the train car body, and the door column and threshold are usually
made of aluminium and stainless steel [1]. In order to solve the problem of insulation failure of
traditional platform door thresholds, threshold manufacturers use composite materials with their own
insulating properties to manufacture composite thresholds [2-3]. Instead of the aluminium alloy and
stainless steel structures commonly used in the industry, the composite threshold uses polymer
composite as the basic carrier, and then covers the aluminium alloy panel on the surface of the basic
carrier [4]. The composite threshold consists of a basic carrier of non-metallic material and a panel of

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1



ACCESE 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 526 (2020) 012228  doi:10.1088/1755-1315/526/1/012228

aluminium alloy material. The non-metallic material of the composite threshold has a unique
advantage in insulation, but its mechanical properties still need to be verified by experiments.

2. Test requirements

The length of the composite threshold is about 2m, and there are three support points: the left end, the
middle, and the right end, as shown in figure 1. The test commissioner provided samples with a length
of 1004mm, a width of 132mm, and a thickness of 28mm. The following two tests are required: (1)
Static test for bending deformation: under the condition of 1000N static load test on the composite
threshold, the surface of the threshold The deflection should not be greater than 1/1000; (2) Dynamic
test: apply a pulsating load between 50N and 1000N on the composite threshold. After 1 million
cycles of testing, there should be no cracks.

|
f! Im 1m

Figure 1. Schematic diagram of composite threshold force
3. Test methods

3.1. Test basis

There are no any relevant reports and research by conducted a domestic and international investigation
on the test methods of the platform door threshold. The force of the platform door threshold and
escalator step is very similar. There are detailed regulations about the static test and dynamic test of
escalators on the GB16899-2011 Safety rules for the construction and installation of escalators and
moving walk ways specifies. Therefore, the test method for the composite threshold of platform doors
is formulated according to this standard [5].

3.2. Static test
The composite threshold shall be tested for bending deformation. The sample of the composite
threshold shall be tested for deflection with a single force of 1000N (including weight of the plate)
applied perpendicular to the tread surface on a steel plate 0.2mx0.3m in size and at least 25mmthick,
in the centerof the tread surface.

During the test, the deflection measured on the surface of the composite threshold shall not be
greater than 1/1000.

3.3. Dynamic test

The composite threshold shall be subjected to a load pulsating between 50N and 1000N at one
frequency SHZ for at least 1 million cycles whereby an undisturbed sinusoidal force flow shall be
achieved. The load shall be applied perpendicular to the composite threshold surface on a steel plate
0.2mX0.3m in size and at least 25mm thick, the plate should be placed in the center of the sample
tread.
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3.4. Test equipment

PWS-20 electro-hydraulic servo cascade fatigue testing machine was used as the test equipment. The
equipment is mainly used for static loading test, torsion test, fatigue life test, etc. It can meet the test
requirements of elevator steps in the GB16899-2011 Safety rules for the construction and installation
of escalators and moving walkways specifies. Therefore, PWS-20 electro-hydraulic servo cascade
fatigue testing machine can also meet the test requirements of the composite threshold.

4. Test process and results

The static load test and dynamic load test were carried out on the composite threshold samples
respectively. Figure 2 shows the schematic diagram of the sample support point. Figure 3 shows the
sample clamping and loading methods. According to the static load test, the deflection table (see table
1) and deflection curve (see figure 4) are obtained.

Test results: When a force of 1000N is applied for the static load test, the maximum deflection
value is 0.919mm. After 1 million cycles of dynamic load test with a non-interfering resonance force
wave with a frequency of 5 Hz and a pulsating load between 50N and 1000N, no cracks were observed
in the sample.

1004

il
.

Figure 2. Schematic diagram of sample support points
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Figure 3. Sample clamping and loading method
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Table 1. Static load deflection table

Serial number  Applied force (N) Deflection before dynamic load test (mm)
1 16 0
2 100 0.107
3 133 0.199
4 275 0.399
5 403 0.511
6 564 0.611
7 686 0.711
8 829 0.811
9 988 0911
10 1000 0919
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Figure 4. Curve of deflection change under static load

5. Conclusion

In view of the lack of test method for the compound threshold of subway platform doors, this paper
formulates the method for the composite threshold of platform door based on the test method of
escalator steps and carries out the field test. For the composite threshold made of other materials, this
test method can also be used to carry out static load test and dynamic load test.
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