
Accepted Manuscript

Experimental assessment of high sampling-rate robotic total station for moni-

toring bridge dynamic responses

Jiayong Yu, Ping Zhu, Bin Xu, Xiaolin Meng

PII: S0263-2241(17)30171-9

DOI: http://dx.doi.org/10.1016/j.measurement.2017.03.014

Reference: MEASUR 4651

To appear in: Measurement

Received Date: 15 September 2016

Revised Date: 18 February 2017

Accepted Date: 6 March 2017

Please cite this article as: J. Yu, P. Zhu, B. Xu, X. Meng, Experimental assessment of high sampling-rate robotic

total station for monitoring bridge dynamic responses, Measurement (2017), doi: http://dx.doi.org/10.1016/

j.measurement.2017.03.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.measurement.2017.03.014
http://dx.doi.org/10.1016/j.measurement.2017.03.014
http://dx.doi.org/10.1016/j.measurement.2017.03.014


  

1 

Experimental assessment of high sampling-rate robotic total station 

for monitoring bridge dynamic responses 

Jiayong Yu
a, b

, Ping Zhu
a,b,*

, Bin Xu
c
, Xiaolin Meng

d
 

a 
College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China 

b
 Key Laboratory for Wind and Bridge Engineering of Hunan Province, Changsha 410082, Hunan, China 

c 
College of Civil Engineering, Huaqiao University, Xiamen 361021, Fujian, China 

d 
Nottingham Geospatial Institute, University of Nottingham, Nottingham NG7 2TU, UK 

 

Abstract: High sampling-rate robotic total stations (RTS) are emerging tools for monitoring both 

semi-static and dynamic displacement responses of bridge structures, due to rapid advancements in data 

sampling rates and tracking speeds. However, the dynamic measurement accuracy of the RTS needs to be 

fully assessed, especially for different sighting distances. To this end, groups of static and dynamic 

evaluating tests were carried out on university campuses, and a further in-situ performance assessment 

with RTS was performed for monitoring dynamic responses of a long suspension bridge in Changsha, 

China, with a central span of 328 m. A standardized procedure was developed to process these RTS 

measurements. The background noise in RTS measurements for sighting-distances varying from 25 m to 

400 m only results in minor errors which mainly distribute in a frequency range of less than 0.1 Hz. The 

vibration displacements of an oscillating platform between the RTS and an accelerometer are compared in 

both horizontal and vertical directions to demonstrate the sufficient accuracy of the RTS measurements. 

The in-situ experiment also leads to a similar conclusion. This study confirms that the feasibility of using 

high sampling-rate RTS for monitoring dynamic responses of bridges. 
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