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  A Message From Sreenivas Alampalli, Editor-in-Chief 

  
  

Dear Colleagues and Friends, 
  

 In the last six months, significant progressive changes in the organizational 

structure of ISHMII have strengthened our society.  Three Vice Presidents will 

now assist the President and the Council now includes a good representation of 

young professionals active in structural health monitoring (SHM).  These changes 

ensure continuity in leadership and prepare ISHMII for future growth as our field 

is continually evolving and is taking center stage in infrastructure management. 

 

Following in this direction, we are pleased to announce additions to our Monitor team. Five Associate 

Editors are on-board to serve you better. Please join Nancy Cohen and me in welcoming them.  If you 

are interested in submitting an article for The Monitor, please feel free to contact the Associate Editor 

from your geographic region and he or she will be glad to work with you.  Of course, you can always 

contact any one of us.  Articles may be abstracts of longer technical case studies to be posted on 

ISHMII.org. 

 

This issue of The Monitor presents interesting applications of SHM for infrastructure management that 

come from authors around the world. From China, we learn that the SHM system installed on Aizhai 

Across-Gorge Suspension Bridge demonstrates you do not need thousands of sensors to monitor a 

suspension bridge as long as you have clearly defined objectives and a carefully designed 

system.  SHM solutions with a limited number of sensors can be implemented on new, complex 

bridges to cost-effectively manage the infrastructure. 

 

Every sinkhole presents a unique challenge. “Remote Monitoring of Sinkhole Formation” shows the 

flexibility with which fiber optic sensors can be used to suit difficult and large terrain to inform the 

owner of possible failures or immediately after the failure to improve safety. 

 

“Structural Seismic Monitoring in New Zealand” shows the progressiveness of the researchers in 

utilizing resources for understanding the behavior of buildings to improve their resiliency through 

better designs and standards as well as their willingness to share the data with researchers worldwide 

to improve standards everywhere. I applaud their pro-active outlook. 

 

“Asset Management of the Burlington County Bridge Commission‟s Toll Bridges” illustrates the 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwL1rq4o_KMqc&w=3&destination=http%3A%2F%2FISHMII.org


cooperation between owners, industry, and academia to solve future infrastructure problems.  I wish 

them success and invite the authors to report in the future how the system they are designing is 

working to solve the issues that they identify. 

 

“Investigation of Low‐cost Accelerometer, Terrestrial Laser Scanner and Ground‐based Radar 

Interferometer for Vibration Monitoring of Bridges” explores the use of a low-cost sensor system with 

other systems. This article reminds us that the functionality and desired accuracy should govern the 

SHM system selection, not the most expensive or the latest innovation.   

 

In the last issue, I challenged readers to submit articles on benefit-cost analyses of the SHM 

applications that they are familiar with and applications of remote sensing for managing large systems 

or networks.  To that end, we are pleased to present an article from the US DOT that addresses 

research in remote sensing to solve infrastructure management issues and data-driven decision-making 

tools.  There is such great promise in the use of remote sensing for SHM.  At the same time, if we 

cannot justify what we do based on benefit-cost analyses, progress in SHM is going to be relatively 

limited.  Hence, I encourage all of you to help the field we all love by documenting the benefit-costs 

of the projects you are involved with and invite you to share this documentation with others through 

articles in The Monitor. 

 

Sreenivas Alampalli 
  

Sreenivas.Alampalli@dot.ny.gov 
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Building The Monitor 

  

A New Editorial Board is Formed 

 

Sharing knowledge is a foundation of 

ISHMII.  Joining in this task as Associate Editors 

are five ISHMII members who are committed to 

building the base of contributors to The Monitor. 
  

Dr. Xin Feng is an Associate Professor on the 

Faculty of Infrastructure Engineering at 

Dalian University of Technology, Dalian, China. 
  

Dr. Branko Glisic is an Assistant Professor in 

the Department of Civil and Environmental 

Engineering at Princeton University, USA. 
  

Dr. Werner Lienhart heads the Institute of 

Engineering Geodesy and Measurement Systems 

at the Graz University of Technology, Austria.  
  

 

 

 
  
  

Dr. Juan Antonio Quintana Rodriguez is a 

Research Specialist with expertise in non-

destructive testing with the Instituto Mexicano 

del Transporte, Mexico.   
 

Dr. Yong Xia is an Assistant Professor in the 

Department of Civil and Structural Engineering, 

The Hong Kong Polytechnic University. 
 

ISHMII members are encouraged to submit 

short technical articles to any Editorial Board 

member, including Dr. Sreenivas Alampalli.   
  

 

 

 

  

USA 
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Asset Management of 
Burlington County Bridge Commission’s Toll Bridges 

 

Dr. A. E. Aktan and Dr. Franklin L. Moon 

Intelligent Infrastructure Systems, a Division of Pennoni Associates 

Philadelphia, Pennsylvania USA 

 

In collaboration with Dr. N. Dubbs, Dr. E. Minaie, Dr. J. Prader, Dr. J. Weidner, Dr. M. Yarnold 
Intelligent Infrastructure Systems, a Division of Pennoni Associates 

  
 

Revisiting How We Define Bridge Performance 
 

Performance of infrastructures and their elements is a complex, multi-dimensional concept requiring the 

description of various limit-states and metrics at multiple resolutions. A bridge is expected to be 

functional every day throughout its lifecycle and at the same time should be designed to remain safe 

during a 500-year earthquake, while limiting casualties in very rare extreme events which may have 

return periods of 1,000-2,500 years. 

 

Bridge performance needs to be assured not for each bridge separately, but by a properly integrated and 

holistic approach to operations, inspection and maintenance, risk and security, and multi-hazards 

emergency management of an entire regional infrastructure system. These management responsibilities 

are currently allocated to the oversight of multiple agencies and bureaus at the federal, state, county, and 

local jurisdictions. Since any element of any infrastructure system may have a significant impact on the 

performance of the entire system, we should refrain from describing the performance of a bridge in 

isolation, without recognizing its impacts on the entire system of roads, signals, ITS, traffic, and other 

bridges within the same regional road network.   
  

Burlington County Bridge Commission 
 

Burlington County Bridge Commission (the Commission) maintains and operates two major moveable-

span bridge crossings connecting New Jersey and Pennsylvania, the Tacony-Palmyra Bridge (pictured 

above) and Burlington-Bristol Bridge, as well as six minor bridges.   

 

Following the collapse of the I-35 Bridge in 2007, Drexel University, Pennoni Associates, and the 

Commission formed an “intelligent infrastructure alliance” for integrating and leveraging technology 

that may offer more objective and reliable preservation and management of the Commissions‟ assets. 

The alliance agreed to leverage the Commission assets and the technology demonstrations as a means of 

educating a new breed of civil engineers, and received support from the NSF for this purpose. 

Researchers and engineers have been engaged in the demonstration and leveraging of structural 

identification, performance and health monitoring, and asset management of these major long-span 

bridges. 
  



 
  

 
Burlington-Bristol Bridge with FE Model 

  

Planning and Designing an Asset Management System for the Commissions’ Assets 
 

While recognizing the need for a systemic and transparent approach to infrastructure decision making, 

major challenges exist before we can formulate a set of universal principles for applying asset 

management. Asset management is a complex paradigm, requiring stakeholder consensus on the values, 

policies, strategies, and tactics related to infrastructure services, performance metrics and associated 

management trade-offs. Knowledge from a multi-discipline and multi-cultural group of engineers, 

scientists, and stakeholder representatives from academia, government, and industry are needed to 

develop consensus definitions and principles for infrastructure asset management. 

 

Fundamental Questions for Planning Infrastructure Asset Management 
 

Given the drivers for asset management, the Commission decided to explore how it may transform and 

integrate its engineering and management decisions and actions into an asset management platform. To 

plan for infrastructure asset management a number of fundamental questions need to be answered by 

collecting data and information.  The most important question is “What are the assets, their current 

states and their replacement value?” 

 

Once above questions are posed, deliberated and a consensus is reached on the answers, the next step 

becomes a careful identification of the hazards, vulnerability and risks associated with the desired 

lifecycle performance of the assets. 

 

Following the risk and options analysis discussed above, one arrives at a conceptual design for an asset 

management system that will integrate the best options for minimizing the risk of non-performance at 

any limit-state and any limit-event. 
  



     
Sensor installation on the Burlington-Bristol Bridge 

  

Design of the Asset Management System and Technology Tools 
 

Given the fundamental planning steps for asset management discussed above, an asset management 

system that will leverage the technology tools described earlier in addition to leveraging information 

technology and wireless communication capabilities was designed. The system features an interoperable 

digital data and information repository/warehouse which will give access to all legacy plans, photos, 

reports and documents and will be searchable by voice command. Additionally, 3D CAD Flythrough, 

field-calibrated FE Models and scenario analysis results will be available. 
  

Obviously, it will take some time to develop and implement the system. Work has started with the Data 

and Information Warehouse and Inspection Management and Maintenance Management Systems. The 

purpose of this article has been to illustrate progress towards a holistic and best practices approach to 

leveraging technology for bridge management. Detailed descriptions of various modules will follow as 

these modules are further developed and integrated into the Asset Management System. 

 

The complete article is available at Pennoni Associates or through ISHMII.Org Knowledge and 
Education Center under Case Studies (USA).  
  

Please address questions to Dr. A. E. Aktan and Dr. Franklin L. Moon. 
  
  
  

  

NEW ZEALAND 

  

Structural Seismic Monitoring in New Zealand  

 

Dr. Mostafa Nayyerloo, Dr. SR Uma, Dr. Jim Cousins, and Dr. John Young 
GNS Science, Lower Hutt, New Zealand 

 

Seismicity in New Zealand varies regionally from moderate to very high on a global scale. The building 

instrumentation program of the GeoNet project funded by EQC (New Zealand Earthquake Commission) 

aims to install multiple seismic instruments in about 30 representative buildings and bridges throughout 

New Zealand to gain insights into the earthquake engineering performance of structures. One of the 

main objectives of the program is to mitigate seismic risk by ensuring „safer‟ performance of structures 

through evaluation of design and construction standards and more appropriately aligning them to public 

expectations. Apart from considerable gains in knowledge by the engineering community, there are 
other long-term benefits. These include reduced disruption and downtime following an earthquake and 

assurances on building safety for owners and tenants. 
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The extent and type of instrumentation planned is expected to provide an optimum balance between the 

cost and technical utility of the recorded data. In any building seismic array, a combination of different 

types of instruments including tri-axial accelerometers, LVDT displacement sensors, a weather station 

to monitor operational conditions, a GPS unit for time stamping, and deep-borehole accelerometers are 

used.  The choice of instruments depends on the structure under consideration. 
  

 
 

The figure above shows a typical schematic representation of the components of the seismic 

instrumentation deployed within a building. The CUSP-M tri-axial accelerometers are distributed at 

various levels of the building and connected through ethernet cables to the CUSP-M central recording 

unit. The GPS receiver provides accurate timing for synchronization of the recorded data. Often one of 

the sensors is mounted in an enclosure at a short distance from the building so as to record free-field 

motions. More information on the sensors can be found at www.csi.net.nz. 
  

 
Thorndon Flyover Bridge, Bridge, Wellington, instrumented by GeoNet 

 

The program considers the distribution of seismic hazard and structural types in New Zealand to 

identify typical and representative samples of structures to instrument and monitor their response. 

Installations have been completed for ten structures: GNS Science Avalon Building, BNZ Centre Port 

Building, Victoria University Student Accommodation Building, Majestic Centre Tower, the base-

isolated Wellington Hospital Building, and the Thorndon Flyover Bridge, all in Wellington, the 

Canterbury University Physics Building in Christchurch, the Te Toro House in Levin, the Hawke‟s Bay 

Regional Council Building in Napier, and the Nelson Marlborough Institute of Technology Building in 



Nelson. More buildings will be identified and instrumented in areas with moderate to high seismicity 

hazard in New Zealand including structures in Christchurch, Gisborne, Palmerston North, Auckland, 

Westport and Greymouth. 
  

              

Left to right: Wellington Hospital New Building, a 6-story base-isolated reinforced concrete structure, Victoria 
University student accommodation building, a 10-story steel structure, and Majestic Tower, a reinforced 

concrete high-rise structure. 
 

Data from the project are made freely available to scientists and engineers. Users can apply to the 

GeoNet Data Centre Manager in writing with a request to use building array data and should include a 

short outline of the purpose of their research. Authors who use the data will be asked to agree to terms 

related to the use of the material.  More information about the instrumented structures, type, number, 

and location of sensors used can be found on the GeoNet website. 

 

The authors invite your to contact project team leader SR Uma if you believe a particular structure or a 

specific structural type should be considered within the program.  Questions and comments may also be 
directed to Jim Cousins, Mostafa Nayyerloo and John Young. 
 
  

  

  
  

USA 

Remote Monitoring of Sinkhole Formation 

 

    Dr. Riccardo Belli and Dr. Daniele Inaudi 

SMARTEC SA / Roctest Group 

Manno, Switzerland 
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A stabilized 300 foot diameter sinkhole at a salt 

processing company, with 18 feet water depth, in 
southeast Hutchinson, circa 1974. 

  
 

The city of Hutchinson, Reno County, Kansas, 

USA, is on the route of the trans-continental, 

high-speed mainline of one of the nation‟s largest 

railroads.  The railway passes near a former salt 

mine well field where mining was carried out in 

the early part of the twentieth century.  The salt 

mining was performed at depths of over 400 feet 

by drilling wells through the shale bedrock into 

the thick underground salt beds and then pumping 

fresh water into the salt, dissolving the salt to be 

brought back to the surface as brine for 

processing and sale.  This solution mining process 

resulted in the presence of multiple, large 

underground voids and caverns.  Some have been 

reported to be up to 300 feet tall and over 100 feet 

in diameter.  In places, the shale roof rock over 

some of these old mine voids has collapsed, 

forming crater-like sinkholes that can be over 100 

feet in diameter and 50 feet deep at the 

surface.  Since sinkhole formation resulting from 

mine cavern collapse can occur very rapidly and 

possibly with little or no prior warning, a 

monitoring system that can run virtually 

continuously is essential if an effective, earliest 

possible warning is to be provided. 

 

An area on the site containing old, potentially 

unstable salt caverns adjacent to sensitive surface 

infrastructure was identified with the aim of 

establishing an effective monitoring system in 

order to provide early stage detection, continuous 

monitoring, and automatic 

telemetry.  Arrangements were made for alerts via 

cell phone and email in case of ground 

 
The sensing cable was easily installed, buried at a 
depth of approximately 1.4 meters (4 ft.) over a 

potential sinkhole area above and around the known 
salt caverns over a path that is 4 km (13,000 ft.) in 

total length. 
  

One of the biggest challenges in the development 

of a FO-distributed project is the sensing cable 

installation. Despite the relative ease of the 

installation, unexpected inconveniences over such 

a wide area with 4 km perimeter must be 

considered.  These include unforeseen buried 

obstacles, the need to modify the cable path or not 

dig on third party properties, and the need to cross 

roads and rivers, or the presence of rodents. Most 

of these issues can be overcome with a flexible 

installation technique that allows easy and quick 

changes as any issues arise. 
  

The final step for achieving a fully automatic 

surveillance system is the Distributed Data 

Management and Analysis Software, designed for 

data storage, processing, representation, and 

analysis, as well as for the control of single or 

multiple reading units. 
  

The main functions of the software are automatic 

data acquisition, map and graphical visualization 

of the real-time strain data along the entire cable 

length, and triggering of warnings of significant 

ground displacement on the display.  The software 

stores all of the information related to a sensor in 

a single data-base structure. Multiple users can 

access the software simultaneously from different 

PCs (locally or remotely over a modem or LAN) 

and receive alert notifications by email and text 

messages. 

 

The algorithm that supports the software is 

particularly robust against false alarms caused by 



deformation or strain, an early sign of sinkhole 

formation. 
  

The distributed 

fiber-optic (FO) 

monitoring 

system was 

selected in large 

part because it 

provides 

thousands of 

monitored points 

using a single 

fiber-optic 

sensing cable, all 

measured at the 

same time, in a 

single scan.  This 

is well-suited to 

defining a 

monitored 

perimeter where 

the exact 

location where a 

sinkhole might 

form is not 

known precisely.   
  

Continued, adjacent column 

  
  
  
  
  
  

GERMANY 

  

Investigation of Low‐cost 
Accelerometer, Terrestrial 
Laser Scanner and Ground‐

based Radar 
Interferometer for 

Vibration Monitoring of 
Bridges 

 
 

Prof. Dr. Frank Neitzel, University of Technology 

Berlin, Prof. Dr. Wolfgang Niemeier, University 

of Technology Braunschweig, Dipl.-Ing. Sven 

outlier values or noisy measurements. Moreover, 

it allows the whole system, reading unit and 

distributed temperature sensing cable, to be 

insensitive to environmental influences and 

variations. Seasonal variations in temperature can 

be screened out, so that they do not impact the 

validity and reliability of the measurements.  The 

software structure offers a certain level of self-

diagnostic capability and provides data and 

information to the users in an easy and fully 

understandable format. 

 

Monitoring of the ground for the earliest possible 

warning of incipient or actual formation of a 

sinkhole due to collapse of underground mine 

caverns involves challenges that are uniquely 

addressed by a distributed fiber-optic system.  For 

the project discussed in this article, the caverns 

are widespread across a significant area, are near 

significant infrastructure (including rail), and will 

lead to sensitive ground strain variation if their 

collapse is imminent. A distributed FO system 

offers significant advantages compared to a 

possible monitoring approach in addressing all of 

these factors, and is very well suited to this 

complex task. 
  

Please contact the authors, Riccardo Belli and 
Daniele Inaudi, for further information. 

  
  

  

 
  

NEUBREX introduces its first ever 
hybrid Brillouin-Rayleigh distributed 

optical fiber sensing system. 

  

The main features include: strain-
temperature separation in single SM 
fiber, 1-cm sampling, and up to 550 

Hz measurement rate.  
Targeting concrete structures, 

mailto:riccardo.belli@smartec.ch%20?subject=Article%20in%20The%20Monitor%20%28ISHMII%29
mailto:daniele.inaudi@smartec.ch?subject=Article%20in%20The%20Monitor%20%28ISHMII%29


Weisbrich, University of Technology Berlin, and 
Dipl.-Ing. Martin Lehmann, University of 

Technology Braunschweig, Germany 

 

The potential and the limitations of a low-cost 

accelerometer sensor system, a terrestrial laser 

scanner (TLS) (specifically a Zoller+Froehlich 

Imager 5003) and a ground-based radar 

interferometer (IBIS-S) was investigated under 

real conditions to gain insight into their future use 

in the modal analysis of bridges.  The 

comparative measurements were carried out 

under real-time conditions on a bridge near 

Braunschweig, Germany that was chosen for its 

intense vibration characteristics. 
  
  

 
The sensors were placed close to the right side of the 

abutment. 
 

Besides the capability as an active 3D measuring 

system, the Z+F Imager 5003 is also able to scan 

in point mode, which enables the possibility to 

perform distance measurements to a single point 

of an object with an extremely high sampling rate 

up to 125 kHz. 
 

The measurements were carried out during traffic 

and included sufficient evaluable measurements 

for subsequent modal analysis. In particular, the 

sections of ambient vibrations known as ambient 

windows, which occur after excitation, proved 

relevant for the determination of natural 

frequencies, damping coefficients and mode 

shapes. 
  

To achieve a reasonable accuracy for the TLS 

measurements, distances were observed with a 

sampling rate of 7812 Hz and pre-processed using 

a moving average filter. Trend and offset were 

removed from the post-processed TLS data as 

well the raw displacements obtained from the 

NEUBREX also developed embedded 
sensing fiber module to  

detect cracks as small as 25 µm. 

  

www.neubrex.com 

  
  

  

CONFERENCES AND WORKSHOPS 

  

  

EMI/PMC 2012  
University of Notre 
Dame, Indiana, USA 

June 17-20, 2012 

  
2012 Joint Conference of the 
Engineering Mechanics 
Institute and 11th ASCE Joint Specialty Conference 
on Probabilistic Mechanics and Structural 
Reliability (EMI/PMC 2012).  

  

EMI/PMC 2012 On-Line Registration 

  
  
  

 
 

SMT 2012 New York City 

LaGuardia Marriott Hotel 

August 21-24, 2012 

  

SMT 2012 (Structural Materials 
Technology)  NDT/NDE for Highways and Bridges.   
  

SMT 2012 is co-sponsored by ISHMII.  This 
conferences promotes the exchange of 
information between national and 
international researchers, practitioners and 
infrastructure owners on the application of 
Nondestructive Evaluation (NDE) and 
Nondestructive Testing (NDT) technologies for 
the condition assessment of highway 
infrastructure. 
  

More than 75 papers will be presented in the 
area focused on field applications, case 
studies, technology implementation, applied 
research, and practical experience related to 
NDE/NDT of bridge and pavement 
infrastructure. 
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ground-based radar interferometer and 

acceleration measurements. 

 

The ambient window data from each sensor was 

used to determine the first natural frequency and 

damping coefficient using least squares 

adjustment. 

 

Significantly, the difference between the 

calculated first natural frequencies of all sensors 

was smaller than 0.6 mHz, and the damping 

coefficient derived from accelerometer and IBIS-

S proved to be nearly equal. The damping 

coefficient determined from TLS measurements 

differ by approximately 0.2 % from those derived 

via the accelerometer and IBIS-S measurements; 

those need to be clarified in future investigations. 
  

 
Low-cost accelerometer 

 

The high accuracy of the ground-based radar 

interferometer is also reflected in the standard 

deviations of the first natural frequency and 

damping coefficient, which are approximately 

five times smaller than the standard deviations 

reported using either the accelerometers or TLS. 

 

Of course, only a single point along the bridge 

was observed in this comparison of the three 

sensors. Thus, it was not possible to compare the 

mode shapes of each sensor directly. Instead, only 

displacements of this single point were compared, 

which provided fundamental information about 

the suitability of the applied sensors for mode 

shape analysis. 
  

TLS and IBIS-S directly provided displacements 

of the point whereas accelerations had to be 

double integrated and filtered.  In comparison to 

IBIS-S, displacements could be obtained with a 

  

On August 24, 2012, a workshop on “Remote 
Sensing for Infrastructure Management” will 
introduce infrastructure stakeholders to 
remote sensing.  
 

For more information, contact Conference 
Chair Dr. Sreenivas Alampalli. 
  

SMT 2012 Program    On-Line Registration 

  
  
  

OSMG 2012 

Nanjing University, 
China 

October 2012 

  
4th OSMG-2012: International 
Forum on Opto-electronic Sensor-based Monitoring 
in Geo-engineering.  
  

CALL for Papers:  Deadline is July 1, 2012 

  

OSMG 2012 On-Line Registration 

  
  

 
  

PLSE 2012 Hong Kong   
December 5-7, 2012 

  
First International Conference on Performance-based 
and Life-cycle Structural Engineering (PLSE 2012).  

  

PLSE 2012 On-Line Registration 

  
  
  

 
  

MoDeRn International Conference 
and Workshop, Luxembourg 

March 19-21, 2013 

 
The MoDeRn Project announces the International 
Conference and Workshop - Monitoring in Geological 
Disposal of Radioactive Waste. 
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standard deviation of σIA = 2.1 · 10
-2

 mm for 

accelerometer and σTLS = 4.8 · 10
-2

 mm for TLS 

measurements. 
 
 

This led to the 

conclusion that the 

applied low-cost 

accelerometer sensor 

system is suitable for 

the modal analysis of 

structures. Natural 

frequencies, damping 

coefficients as well as derived displacements 

could be determined with high accuracy. 

 

Setting aside the poor single point accuracy of the 

TLS measurements, such systems are revealing 

great potential for modal analysis of structures. 

Increasing the sampling rate will lead to a more 

precise determination of natural frequencies and 

displacements while different results for damping 

coefficient still need to be clarified in further 

investigations. 

 

The implementation of geodetic strategies for 

deformation analysis of a combined geometric 

and dynamic monitoring of structures will offer a 

much more significant and reliable tool for 

damage detection which will provide a substantial 

contribution to structural health monitoring. 
 
Lead author, Prof. Dr. Frank Neitzel, may be 

contacted at frank.neitzel@tu-berlin.de. 

 

The original report with charts and in-depth 

analysis is posted in the ISHMII.org Knowledge 

& Education Center under Case Studies, 
Germany. 
  
  
  

  

  
Abstracts for Papers now being considered. 

  
  

SMAR 2013  
Istanbul, Turkey 

September 9-11, 
2013 

  
Second Conference on 

Smart Monitoring, 
Assessment and Rehabilitation of Civil Structures. 

  
  
  

 
  

SHMII-6 Hong Kong  

December 2013 

  

ISHMII invites you to attend the 6th 
International Conference on Structural 

Health Monitoring of Intelligent 
Infrastructure, SHMII-6. 

  

SHMII-6 2013 is organized by the 
Department of Civil and Structural 

Engineering, The Hong Kong Polytechnic 
University.   

Details are available at 
shmii6.2013@polyu.edu.hk. 
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Journal of 

Civil 

Structural 

Health 

Monitoring 

  

  

  

Volume 2, Number 1  

(May 2012) 

is now available to members 

on-line through ISHMII.org 

Sign-up for the Free  
Table of Content Alert Service 

from Springer 

when a new issue is published  
  

Just click on the Journal’s homepage and 
enter your e-mail address in the box on 

the lower right side 

Submissions are accepted through  

the Journal’s Editorial Manager 
 

 

 

Come to CSHM-4  

  

Berlin, Germany 

  

November 6-8, 2012 

  

SHM Systems 
Supporting Extension 

of the Structure's 
Service Life 

  

Visit the CSHM-4 Site 

An Official ISHMII 
Workshop.  Members 

Receive Reduced 
Registration Fees 

  
  

  
  

Join ISHMII Today 

WWW.ISHMII.ORG 

  
  

  
  

 

 

 

  

  

CHINA 

  

The SHM for the Aizhai Across-Gorge Bridge 

Hunan Province, China 

  

Dr. Jinping Ou and Dr. Zhi Zhou, School of Civil Engineering, Dalian University of 
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Technology, Dalian, China 

Dr. Hongwei Li, Ningbo Shangong Structural Monitoring & Control Co., Ltd, Ningbo, China 

Dr. Baixue Hu, Hunan Communications Research Institute, Changsha, China 

  
  

 
 

The Aizhai Bridge, the highest and longest across-gorge bridge in the world, is a suspension bridge 

along Highway G65 close to Jishou City, Hunan Province, China. The bridge rises 355 meters above the 

Dehang Gorge, connecting two tunnels with suspension spanning 1,176 meters. The bridge was 

designed by Hunan Provincial Communication Planning, Survey and Designing Institute. The 

construction started in October 2007 and the bridge was placed into service in March 2012. 
  
  



 
View from the bridge 

  

Considering the complicated topography and geological conditions, a novel design featuring a floating 

suspension bridge with isolated tower and deck was adopted.  It is unique in that the deck girder does 

not connect the towers to the tunnels at both ends. Consequently, the length of the steel truss girder of 

the bridge is shorter than the distance between the towers. Construction of the bridge at this height 

presented a challenge: building it without disturbing the normal lives of the inhabitants of the Dehang 

village under the bridge. An innovative construction method was employed in which the steel trusses 

were erected with the aid of the suspension cables and slide-guiding rails. 

   



 
 

A comprehensive SHM system was established to ensure the long-term safety and functionality of the 

bridge under the critical wind and traffic loading. The SHM system consists of sensing, data acquisition 

and transmission and condition evaluation modules. A total of 113 transducers of six different types 

have been installed, including FBG strain/ temperature sensors (FS/FT), cable force sensors (CF), 

displacement meters (DM), accelerometers (AC), GPS, and meteorological sensors (MS, i.e., wind and 

humidity sensors). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



Sensors Installed on the Aizhai Bridge and Locations 

 

   Members/Objects           Monitoring Parameters    Sensor Type and Number  
 

            Cable                             Cable force                            Cable force sensor (CF) - 8 
                                                  Clamp displacement              Displacement meter (DM) - 
4 

  

       Steel Truss                         Spatial movement                  GPS - 6 
                                                  Strain                                      FBG strain sensor (FS) - 40 
                                                  Temperature                          FBG temp. sensor (FT)-15 
                                                  Vibration performance          Accelerometers (AC) - 9 
                                                  Expansion joint width            Displacement meter (DM) - 
4 
               
           Tower                             Top spatial movement          GPS - 2 
                                                   Strain                                     FBG strain sensor (FS) - 8 
                                                   Temperature                         FBG temp. sensor (FT) - 8 
                                                   Vibration performance         Accelerometers (AC) - 7 

  

Meteorological Environment    Wind and humidity              Wind/humidity sensor (MS) - 2 

  
  

The main objectives of the SHM system are: 

 To monitor the behavior of the bridge in real-time so that the structural damage and degradation 

can be observed for preventing the potential catastrophic failures; 

 To understand the behavior of the bridge under various environments and loading, e.g. the 

wind- and earthquake-induced vibration of the tower, beam, and cable; and 

 To assess the bridge safety and provide maintenance guidelines at a reasonable cost. 

The lead authors, Dr. Jinping Ou and Dr. Zhi Zhou,may be contacted for more information. 
 
  
  

  
  

USA 

  

Commercial Remote Sensing and Spatial Information 
Technologies in Transportation 

 

Dr. Caesar Singh, P.E., U.S. Department of Transportation, Research and Innovative Technology 

Administration, Washington, D.C., USA 

  

The concept of remote sensing generally refers to instrument–based techniques adopted in the 

acquisition and measurement of spatial information of the specific attributes of target related to classes, 

features, objects, or materials.  Civil engineering applications of remote sensing and spatial information 

technologies specific to transportation include diverse disciplines such as regional planning, site 
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investigations, topographical studies, terrain mapping and analysis, water resources engineering, 

infrastructure development and planning, transportation network analysis and operations, and landslide 

analysis, to name a few.  The U.S. Department of Transportation initiated a program within the 

Research and Innovative Technology Administration, in 2006, to conduct applied research investigation 

of commercial remote sensing and spatial information technologies for use in infrastructure planning, 

development and construction, and operations and maintenance inspections by applying these emerging 

advances in products and systems.  The objective of the program is to validate new applications that 

offer smarter, safer, more efficient and cost competitive transportation services, methods, and processes 

to enhance conventional approaches and trends. 

 

A competitive process was adopted to solicit proposals and select projects for the conduct of applied 

research in transportation applications that ranged from pavement structures, bridges to freight 

movement and corridor planning.  Four of the representative projects illustrated here highlight the use of 

remote sensing applications in transportation. All were undertaken at US universities. 
  

 
IRSV system architecture overview 

 The Integrated Remote Sensing and Visualization (IRSV) System for Transportation 

Infrastructure Operations and Management project at the University of North Carolina explored 

and developed innovative remote sensing methods for bridge management systems.  The 

project targeted the application and validation of new remote sensing technologies for use in 

bridge management systems at the state and local levels and the application of remote sensing 

methods and technologies to existing structure condition assessment protocols. The system, 

built on a large GIS platform, utilizes Light Detection and Ranging scans, visual inspection and 

large-scale data visualization methods. It provides information for the validation of remote 

sensing applications for infrastructure asset management and construction delivery by 

generating meaningful structural information including post-construction deliverables and real-

time structural loss estimations based on daily operations. 

 Bridge Condition Assessment Using Remote Sensors, conducted at Michigan Technological 

University, explored the correlations among in-situ, stand-off and remote sensor systems. A 

decision support system was developed to combine inputs from multiple data sources to create 

a unique bridge signature.  That signature could be tracked over time to assess changes in 
bridge condition and provide the bridge engineer with the up-to-date status on the health of 



each bridge. 

 
Bridge health monitoring concept 

 Enhancing Monitoring and Planning of Network Infrastructure with Remote Data Collection, 

conducted at the University of Arizona, investigated the enhanced use of traffic flow data from 

remote sensors for the better monitoring of traffic and transportation infrastructure.  It focused 

on the infusion of simultaneous data collected from airborne and ground sensors for 

infrastructure monitoring, the use of remotely collected data for developing better models for 

network planning, emergency operation, and the development of tools and enhancement or 

“enabling” technologies for airborne data collections. 

 The Integrative Freight Demand Management in the New York City Metropolitan Area project 

from Rensselaer Polytechnic University developed a self-sustaining urban freight traffic 

management system for the New York urban area that integrates state-of-the-art remote sensing 

technologies, cutting-edge freight demand management, traffic simulation, and policy. The 

project combined the concept of revenue generation, power of time of day pricing, with tax 

deductions to receivers willing to accept off-hour deliveries, and GPS based traffic monitoring, 

to induce a shift of truck traffic to off-hours of the day. 

 

Detailed information will be found in a paper to be published in the Proceedings of the Fifth 

International Conference on Structural Health Monitoring of Intelligent Infrastructure (SHMII-5), 

Cancún, México, 2011 (forthcoming).  Please address comments and questions to Dr. Caesar Singh. 
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AWARDS AND RECOGNITION 
 

 

Aftab Mufti 
Receives Diamond 

Jubilee Medal 

  

 
  

Past-president Aftab Mufti, 

C.M., PhD, FCAE, P.Eng, was 

presented with the Queen 

Elizabeth II Diamond Jubilee 

Medal for his efforts in 

promoting Civil Engineering in 

April 2012. The Medal honors 

significant contributions and 

achievements by Canadians and 

honors the 60th anniversary of 

Queen Elizabeth II‟s accession 

to the Throne as Queen of 

Canada. 
  

Dr. Mufti previously received 

the prestigious Order of 

Canada. 
 

 

  
 

 

Branko Glisic Wins 
2012 Princeton 
Innovation Prize 
for Paper-thin 

Sensors 

 

 
Princeton University Keller Center 

associate director Cornelia 
Huellstrunk presents award to 

Branko Glisic 
  

Branko Glisic, an assistant 

professor of civil and 

environmental engineering at 

Princeton University, won the 

top prize at its 2012 Innovation 

Forum for his presentation on 

paper-thin sensors to detect 

faults in large structures.  This 

competition focuses on 

bringing University research to 

the marketplace. The sheets of 

sensors have the potential to be 

applied to structures as if they 

were wallpaper.  The next 

challenge is to scale up 

the  millimeter prototype to a 

meter prototype for field 

studies. 
  

Read more about this 

achievement. 
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Is The Monitor forwarded to you by a colleague or 
conference organizer?   

  

You can register to receive The Monitor twice a year and 
Membership Notes, a newsletter from ISHMII, for free. 

  

Simply send your request to Managing Editor Nancy Cohen 
at NancyC@ishmii.org. 
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