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Abstract

sually occur during the operation of urban rail transit,
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[ Objective] A large number of tunnel diseases u-
and the
main cause of the diseases is the wheel-rail force. Therefore, it
is necessary to study the method of measuring the wheel-rail
vertical force without affecting the normal train operation.
[ Method] With the descending section between Chadianzi Sta-
tion and Yipintianxia Station of Chengdu Metro Line 7 as the
research object and based on the moment difference theory, a

finite element model of steel rail under static load and dynamic
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load is established by using ANSYS software, and a numerical
simulation analysis is conducted on it. The calibration test on a
[ Re-

sult & Conclusion] The numerical simulation analysis of the

2-meter-long, 3-span rail is carried out in the laboratory.

static load shows that the rail measuring points can be chosen
on both sides of the upper surface edge of the rail bottom in the
middle of the rail span. When the vertical load is applied to the
middle of the span, the strain at the measuring points along the
rail direction is the largest, and the strain increases linearly
with the vertical load. The calibration coefficient measured by
calibration test is 0. 626 0 x 10° kN, while that obtained by nu-
merical simulation is 0. 644 1 x 10° kN. The deviation between
the two is only 2. 8% . Therefore, the calibration coefficient
can be determined by static load calibration test. The measure-
ment method of the wheel-rail vertical force can better evaluate
the safety of track structure and train operation. The hidden
hazards can be timely detected and corresponding measures be
taken for repair and improvement.
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URBAN MASS TRANSIT
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Fig.1 Schematic diagram of rail vertical load measurement

based on moment difference method
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Fig.2 Rail finite element model
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under 200 kN static load

P4 LS T Y R S s 1A
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the middle of the rail span
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Fig.5 Strain curve in the z direction at each section node in

the middle of the rail span under 200 kN static load
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Fig.6 Graph of strain-vetical load in the z direction at node 2
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Fig.8 Graph of strain-vetical load in the z direction at node 2
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Fig.9 Measurement system components
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Tab.1 Main parameters of the resistive surface strain gauge
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Fig. 10 Test rail and strain gauge arrangement
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