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Vibration Measurements of Footbridges Using Wireless MEMS Sensor
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Abstract

Recently, measuring instruments for SHM of structures has been developed. In general, the wireless transmission of
sensor signals, compared to its wired counterpart, is preferable due to the absence of triboelectric noise and elimination of
the requirement of a cumbersome cable. However, the low-cost wireless MEMS sensor has high noise density and transmits
the signal wirelessly, so data transmission delay occurs during measurement. Therefore, the footbridges that was previously
measured by a mobile phone in 2014 was remeasured using G-Link-200, iPad and iPhone to compare their performance.
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(Table 1) Overview of footbridges”

No. Width  Len Ar%a Structure Span

m ) () type m)
S1 30 385 1155  Steel beam 353
S2 50 70.2 351.0 Steel rahmen 404
S3 40 28.0 1120  Steel beam 324
S4 28 20.0 56.0  Steel beam 174
S5 40 24.6 984  Steel beam 222
S6 40 275 1100  Steel beam 194
S7 30 204 612  Steel rahmen 22.8
S8 40 26.0 1040  Steel beam  23.8
S9 36 481 1730  Steel beam 320
510 32 50.0 1600  Steel beam  46.8
S11 38 30.0 1140 Steel rahmen 205
S12 35 29.8 1043  Steel rahmen 228
S13 40 39.0 1560  Steel beam  37.7
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(Table 2) Specifications of accelerometer'”

Accelerometer channels
Integrated sensors 3 channels (X, Y, Z)

Measurement range 2~8¢
Accelerometer bandwidth DC to 1kHz
Resolution 20-bit
Noise density (+2 g) 5ug/y Hz
Norlinearity 0.1% full-scale

Og offset (12 g)
Operating temperature

+25mg (typ), +75mg (max)
40°C to +85°C
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(Table 3) Maximum range of data Iogger”)

Setting  Power output (dBm) Max. range (Km)
Extended 16 2
Standard 10 1

Low 0 0.07
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(Table 4) Result of measurement

B =ollAe A8 Al AR-E FoE MEMS
FEEE dotry] fJste] 13704 B
MEMS 414 3%(G-Link-200, iPad,

Span Natural Difference
No. (m) Sensors frequency %)
(Hz)
G-Link-200 3.00 Reference
S1 353 iPad 292 2,67
iPhone 311 3.67
G-Link-200 352 Reference
S2 404 iPad 342 284
iPhone 3.64 341
G-Link-200 350 Reference
S3 324 iPad 341 257
iPhone 3.63 3.71
G-Link-200 7.16 Reference
S4 174 iPad 6.92 3.35
iPhone 741 349
G-Link-200 447 Reference
S5 22 iPad 434 291
iPhone 461 313
G-Link-200 7.08 Reference
S6 194 iPad 6.89 268
iPhone 733 3.53
G-Link-200 5.27 Reference
S7 228 iPad 511 3.4
iPhone 545 3.4
G-Link-200 6.33 Reference
S8 238 iPad 6.23 1.58
iPhone 6.45 1.89
G-Link-200 3.63 Reference
S9 320 iPad 350 358
iPhone 3.70 1.93
G-Link-200 1.77 Reference
S10 468 iPad 1.72 282
iPhone 1.83 3.39
G-Link-200 6.52 Reference
S11 205 iPad 6.38 215
iPhone 6.77 3.83
G-Link-200 5.06 Reference
S12 28 iPad 492 277
iPhone 523 3.36
G-Link-200 222 Reference
S13 377 iPad 216 270
iPhone 230 3.60
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