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A study of piezometer real-time measurement of the riverbed scour

CHEN Po-lin, GUO Li-lun, DAVE CHANG Ta-teh
(Department of Civil Engineering, Chung Yuan University, Chung Li, Taiwan 32023, China)

Abstract: The middle stream and upstream of main rivers in western Taiwan exists serious subsidence situation. The changes in the
real-time water level and scour depth during flood and typhoon seasons influence the safety of bridges significantly. Bridge
management unit often use water level elevation as a bridge closure decision basis. Although simple, but this is lack of a strong
technical support. Therefore, scour depth monitoring system capable of functioning in the floods impact is very important. Among
existing automatic observation methods for scour, the instruments and equipments are limited to the river course silting form, high
sand content, high salinity, difficult device installation and conflict between onsite laying and construction. They may not reflect local
scour behavior of submerged bridge foundation in a timely manner. Therefore, this study cited the Sutong Bridge scour monitoring
technology, through the sunk piezometer under riverbed and water level real-time measurement to comparison of the head difference
to find the scour depth. However, the Sutong Bridge is a sandy riverbed. In this study, the bridge is a gravel riverbed. Due to the long
and narrow terrain of Taiwan, the river is steep and fast. For the construction and preservation of monitoring equipment is more
difficult to measure than the Sutong Bridge. This study has considered the safety monitoring of civil engineering suitable for the harsh
environment. The use of a sturdy and sealed steel hoop helped the piezometer not only maintain a high degree of reliability and
stability in the long-term monitoring process, but also can be operation in the harsh environment.
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Fig.3 Sutong Bridge scour monitoring installation
on the pier of diagram
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Fig.6 Schematic of piezometer
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319.6-1.8=3178,
AS;=318.36 - 317.8 = 0.56
318.55 - 0.9 = 317.65,
AS, =318.36 - 317.65=0.71
318.4 - 0.85=317.55,
AS;=318.36 — 317.55 = 0.81
317.8-0.30 = 317.5,
AS;=318.36 - 317.5 = 0.86
317.7 - 0.24 = 317.46,
ASs=318.36 — 317.46=0.9
318.08 — 0.63 = 317.45,
ASg=318.36 — 317.45=0.91
317.6 - 0.11 = 317.49,
AS7=1318.36 - 317.49 = 0.87
317.562 — 0.165 = 317.397,
ASg =318.36 — 317.397 = 0.963
317.7-0.22 = 317.48,
ASe=318.36 — 317.48 = 0.88
317.4-0.1=3173,
ASy0=318.36 - 317.3 = 1.06
317.5-0.19 = 317.31,
ASy; = 318.36 — 317.31=1.05
317.426 — 0.131 = 317.295,
ASy, = 318.36 — 317.295 = 1.065
317.4-0.17 = 317.23,
AS13=318.36 - 317.23 = 1.13
317.426 — 0.131 = 317.295,
ASy4 =318.36 — 317.295 = 1.065
317.289 - 0.115 = 317.174,
AS35=1318.36 - 317.174 =1.186
317.221 - 0.148 = 317.073,
ASy6=318.36 — 317.073 = 1.287
317.26 - 0.131 = 317.129,
AS17=318.36 - 317.129 = 1.231
317.277 - 0.198 = 317.079,
AS1s=318.36 — 317.079 = 1.281
317.243 - 0.182 = 317.061,
AS1e=318.36 — 317.061 = 1.299
317.26 — 0.188 = 317.072,
ASp =318.36 — 317.072 = 1.288
317.259 - 0.131 = 317.128,
AS = 318.36 - 317.128 = 1.232
317.285 - 0.148 = 317.137,
ASp =318.36 — 317.137 = 1.223
317.444 — 0.265 = 317.179,
ASy =318.36 - 317.179=1.181
317.43 - 0.249 = 317.181,
ASps =318.36 — 317.181 = 1.179
317.377 - 0.198 = 317.179,
ASps =318.36 - 317.179 = 1.181
317.411 - 0.232 = 317.179,
ASp = 318.36 — 317.179 = 1.181
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1 2010.07.28 14:01

2 2010.08.02 02:39

3 2010.08.03 15:49

4 2010.08.11 03:29

5 2010.08.25 02:02

6 2010.09.11 09:08

7  2010.09.15 06:04

8 2010.09.26 02:16

9 2010.09.29 10:49

10 2010.10.80 05:27

11 2010.10.15 17:07

12 2010.10.25 0:09

13 2010.11.03 01:00

14 2010.11.11 01:03

15 2010.11.24 01:49

16 2010.12.02 21:34

17 2010.12.14 10:55

18 2011.01.03 01:27

19 2011.01.18 11:03

20 2011.02.02 01:50

21 2011.02.10 13:10

22 2011.02.22 02:01

23 2011.03.04 17:35

24 2011.03.14 16:01

25 2011.03.21 15:05

26 2011.04.03 00:12
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Table 3 Typhoons during the monitoring
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