





The upper computer of the bridge bearing monitoring system

This paper, usesthe virtual instrument technology combined with hardware modules. The systemis
developed by using visual graphics programming language, based on the LABVIEW development
platform. On this development platform, program runs as the form of data flow. The system design
begins with the program flow chart as shown in Fig. 5, and then makes system development combined
with the division of function modules and software hierarchy.
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Fig. 5 the program flow chart

The LABVIEW program is shown in Fig. 6. The program mainly realizes the following functions:

1. Parameter setting: sampling device selecting, sampling voltage settings, channel settings, sample
frequency settings.

2. Data collection and processing: drive sampling control, multi-channel signals extraction,
decomposition of multi-channel voltage, voltage signals conversion.

3. Results analyzing: real-time display, voltage data storage, pressure values storage.
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Fig. 6 The LABVIEW program
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The loading experiment of the model bridge bearing

In the Loading process, sensors are placed among rubber and steel sandwich, as shown in Fig.7.
Before the sensor arrangement, drawing points in the rubber sheet, sensor number on each position is
shown in Fig.8. Sensor 1, 5, 7, 8 four peripheral points are used to measure the eccentric load of the
bearing under the axial compression. Sensor 1, 2, 3, 4, 6, 7 are used to measure the stress distribution
on the same straight line.
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Fig.? Sensor locations Fig. 8 Sensor number

The loading experiment of model bridge bearing smulates axial compression and eccentric
compression (The loading symmetric with respect to the line sensorl to sensor7). Two kind of
operating conditions are conducted, as shown in Fig. 9 and Fig. 10.

Fig. 9 Axia compression

In the axial compression loading test, the input load and measured load curve are shown in Fig. 11.

By analyzing the data, following conclusions are drawn :

1. The input/output curve of the measuring points has good linearity, in line with the law of stress
under axial compression.

2. Thedata about sensor 2, 3, 4, 6 show the low discrete degree, and the fitting degree of trend lines
isgood. Thedataabout sensorsl, 3, 5, 7 on marginal area, with high discrete degree and the trend lines
is dispersive.

3. The data have some discrepancy between measured points and the actual input load, the inner
part area points show the higher measured value before 7 MPa and lower measured value after 9 M Pa.
The marginal area points measured value is always lower than the input load, and with the increase of
loading level the difference is more and more obvious.

The analysis of the above error: the rubber in the simple bearing model is not absolutely closed in
the space. It has a deformation in the whole loading process.The deformation will cause the uneven
stress distribution between the rubber and the bearing steel plates (main reflect in the marginal area of
the rubber).

In the eccentric compression loading test, the input load and measured load curve are shown in Fig.
12. By analyzing the data, the following conclusions are drawn: under the condition of eccentric
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compression loading, the data about sensors 1, 2, 3, 4, 6, 7 are reduced in turn, conformed to the
distribution of internal stress of bias case.
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Fig. 11 Theinput load and measured load curve(Axial compression)
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Fig. 12 Theinput load and measured load curve (Eccentric compression)

Conclusions

The experiments show that the proposed monitoring method for bridge bearing has promising
feasibility and efficiency. This method offers an extremely high accuracy. The change trend of the
monitoring data and the trend of loading under different stress state are almost the same, In a real
application, the rubber is in a sealed environment, and it can reduce the error caused by the
deformation of rubber. Besides, in order to achieve the higher accuracy, the secondary calibration can
be applied to actual bridge bearings.
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