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- ALIGNMENT Model AC102-1A

GUIDE (PIN)

() Sensitivity (£10%) 100 mV/g

Frequency Response (+3dB)  0,5-15000 Hz
e
|
T- - 087in

Frequency Response (£10%)  2.0-10000 Hz
207in
[52mmy 40in 122 mm)
196 mm] T, ~78in HEX
|} ' r: [22 mm HEX]

Dynamic Range +50 g, peak

Settling Time <2.5 seconds
e Voltage Source 18-30 VDC
g083in MOUNTING e
21 mm] HOLE Constant Current Excitation 2-10mA

Spectral Noise @ 10 Hz 14 ng/NHz
Spectral Noise @ 100 Hz 2.3 ug/vHz
Spectral Noise @ 1000 Hz 2 ng/NHz

Output Impedance <100 ohm
Bias Output Voltage 10-14 VDC
Case Isolation >10%hm
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Vibrations Summary

Urban transportation One of the environmental effects of urban transportation systems like metro is
Elastic pads the generation of unwanted vibrations. These vibrations are disturbing due to
Energy absorbing pads the high frequency of train crossings and the location of residential structures
Underground space in the vicinity of inner-city railways. Any solutions to reduce vibrations due
Tehran Metro Line 7 to the movement of urban trains should take into account the nature of the

desired vibration frequency. There are several ways to isolate and control
these vibrations. Using elastic pads along the rail line is a new way of reduction of the vibrations. In this research, the
vibration transmitted to the ground in the vicinity of Tehran Metro Line number 7 has been measured, calculated and
compared with the permissible values. Moreover, by examining energy absorbing pads as an effective method in
reducing the hazards caused by vibrations, their role in reducing the vibrations of the transportation system in Tehran
Metro Line 7 has been studied. For this study, 4 types of pads have been employed. The results of field measurements
confirm the effect of the introduced pad in reducing vibrations to an acceptable level.

Introduction

There are various standard tests to determine the dynamic hardness of pads in the laboratory. However, determining the
type of train loading due to its high frequency range will ultimately require a field test. The test to measure the amount
of vibration transmitted from the pads was designed and implemented in order to determine the efficiency and select
the final candidate for the vibration test of the buildings adjacent to the subway. According to the mentioned cases and
the high level of vibration in these pads, it is necessary to use piezoelectric accelerometers with high natural frequency.
An accelerometer is placed on the heel of the rail and an accelerometer on the traverse to evaluate only the vibration
transmission effect of the pads. To obtain reliable results, this instrumentation is also placed on the adjacent traverse.
Finally, in order to further ensure the accuracy of the results, more than one pass has been made for each speed. The
process of conducting the test is such that once the existing line is tested at speeds of 40, 50, 60 and 70 km, then using
the installed vibration absorbing pads, re-implantation is done on the line.

Methodology and Approaches

By using field data analysis and examining the results of recorded speed in the frequency domain, we check the
intensity of vibration in each frequency and determine the effect of speed on the vibration amplitude in each frequency.
In this case, the performance of the pads is evaluated for all frequencies and speeds, and based on the results, the best
option is selected. Using the pad with the code or type N1, in the frequency range below 30 Hz, a very high amplitude
vibration of the rail is observed, indicating that the resonance of this pad is at a speed of 40 kilometers per hour.
Furthermore, increasing the speed has a non-linear effect on the vibration speed recorded on the traverse. With the help
of presented diagrams and vibration measurements, we can choose the right type of pad.
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Results and Conclusions

In this research, a criterion for choosing the pad type under the rail to perform vibrometric test of buildings adjacent to
subway lines was examined. Acceleration of rail and traverse at the tunnel location of line 7 of Tehran metro in the
area of Basij was analyzed and evaluated by passing train at different speeds. In general, the objectives of measuring
the acceleration on both sides of the pad under the rail were to determine the vibrations caused by the passage of the
train on the track, and to investigate the effect of under-rail pads on reducing or amplifying vibrations.

By examining the recorded vibrations before and after using the pad, its performance can be evaluated in the real
conditions of the field. The measured acceleration was converted to velocity by integration and the results were
analyzed in time and frequency space. In this experiment, two adjacent traverses were selected and instrumented. A
total of 4 types of under-rail pads, including pads with codes or types N1 to N4, were tested in the field. The results of
the analysis are summarized as follows:

- The N1 type pad experiences unnatural vibrations (resonance) due to the passing of a train, especially at a speed of 40
km/h, and hence, it is not recommended to use it for this line and speed due to possible damage to the welds and rails.

- The N2 (composite) type pad has an almost speed-independent performance.

- The N3 and N4 type pads have relatively favorable performance.

Considering the results of the analysis in the frequency domain, the performance of each pad is calculated for each
frequency and speed, and according to the vibration frequency of the adjacent buildings, the appropriate pad is
selected.




