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 Letter From the Editor-in-Chief 
  
  

Dear ISHMII Members, Friends and Colleagues, 
 

Welcome to the Fall-Winter 2015 issue of The Monitor! 

 

A big “Thank You” is extended to all of the contributors who make this 

issue of The Monitor possible, and to the Editorial Team whose help was 

invaluable in its realization. 

 

Like many of you, I attended a large number of conferences in 2015 and 

read many journal publications, in particular those articles published in 

our Journal of Civil Structural Health Monitoring (JCSHM).  I came to 

conclusion that SHM had an impressive year 2015, in all fields – research 

and publications, industry and manufacturing, and applications. The 

articles presented in this issue of The Monitor reflect just a fractal of a small number of the 

many great success stories that happened through this year! 

 

I used the word “fractal” purposefully, and there is a double sense to it. Of course, on one hand 

I want to highlight overwhelming expansion of SHM in the 2015. But, on the other hand, the 

number of the contributions in The Monitor is not proportional to the general success of the 

SHM. It is just a glimpse into directions we are taking in the development of SHM. 

 

This year we have published only one issue of The Monitor, instead of the usual two 

issues.  Somehow, in this industrious and productive year, it was difficult for our editorial team 

to attract contributors, which was not the case in 2014. I believe that the main reason was a 

truly busy and successful year that kept potential contributors (yes, all of us) from allocating 

the time to prepare reports.   

 

I fully understand the challenge of setting aside time. We all face it. Nevertheless, I invite all of 

us to meet the challenge to share the successful SHM stories with the ISHMII community and 

beyond through The Monitor in 2016.   
  

Please consider these options as you consider what you wish to share with the SHM 

community.  
 

Researchers: Brief articles and reports of 600-800 words provide a well-paid effort for 

an effective outreach as you already have much of this material prepared for 

publications. 

 

Practitioners: Reports of 250-500 seems to be an acceptable effort; the time needed to 



write it will increase corporate visibility. 

 

Industry: Reports of 150-250 words that illustrate your new product or service provides 

almost free marketing of your product (you already made the datasheet!). 
 

There are additional features that we all can provide. 
 

Have you written, edited or read a new book on SHM? Share a review in 250-500 

words.   

 

We also publish short news, reminders of events (conferences, workshops, roundtables, 

meetings, etc.) and calls for papers, and information that attract particular attention such 

as best papers in journals or conferences, the most downloaded papers, etc. 

 

Celebrate the special recognition and honors achieved by your students and ISHMII 

member colleagues with an announcement in The Monitor. 
 

Dear ISHMII Members, Friends and Colleagues, you made SHM shine in 2015 through your 

work and passion, and I congratulate you all for your achievements this year. 

 

I am taking this opportunity to wish you all a healthy, happy, prosperous, and “ISHMII” New 

Year 2016! 

With warm regards, 

 

Branko Glisic 

bglisic@princeton.edu 

  

  

Articles published in The Monitor may be cited as follows:  Name(s) of the authors, 
(Year), “title of the article,” The ISHMII Monitor, Vol. No., Issue No., pp. 
  

A pdf version of this and past issues of The Monitor can be found at 
www.ishmii.org/the-monitor/newsletter/  
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Disasters such as the fires in the Tauern tunnel (2000), St. Gotthard tunnel (2001) and Wuxi Lihu 

tunnel (2010) show the importance and necessity of monitoring structures that are vulnerable to fire. 

Through the strategy proposed here, the assessment of fire damaged structures would be possible and, if 

necessary, the demolition operation would be guided. In these cases, it is vital to detect the fire in an 

early stage and to have available the temperature profile history, which means the exposition time and 

maximum temperatures as a function of time, to evaluate the structural damage, reduce the time the 

tunnel is closed and assess the economic losses associated with this time. 

The success of a monitoring strategy depends on two aspects. On one hand, it is critical to have sensor 

systems that are able to resist the harsh conditions present in a fire and, at the same time, are reliable, 

easy to install and inexpensive. On the other hand, it is necessary to develop monitoring strategies to 

design a sensor network, accomplish data management and facilitate the decision-making process. 
 

Within this general context, this investigation has two main aims. The first is to develop fiber optic 

sensors to measure high temperatures on structures vulnerable to fire. The behavior and properties of 

the sensors are evaluated through experimental tests using both electrical and fire test furnaces. The 

second is to establish monitoring guidelines for tunnels under fire loads. These guidelines would 

provide a methodology to design a sensor network including the number, type and positions of the 

sensors that would be installed. 
 

The development of the sensors had a strong experimental component in which the different packaging 

and the properties of the resulting sensors were studied. The behavior of the sensors under harsh 

environments and high temperatures was tested in a fire test where the sensors were subjected to direct 

flames and temperature increments of the order of 200ºC/min, similar to those present in real fires. 

Figure 1 shows one of the fire tests conducted. 
  

    

Figure 1: Concrete specimens fire test. a) Test layout; b) Sensors on Specimen 1 

  

A methodology to design an optimal temperature sensor network to monitor tunnels under fire 

conditions was also developed. This methodology is based on the results obtained from computational 

fluid dynamics models in which the temperatures reached along the tunnel in several fire scenarios are 

calculated. Figure 2 shows the results of the model for a case study (the Virgolo tunnel) and the case of 

a petrol tanker fire located in the middle of the length of the tunnel centered in a lane. Temperature is 

plotted along the longitudinal and middle tunnel cross section of a tunnel 300, 450, 600, 750, 900, and 

1200 seconds after the beginning of the fire. 
  



 
 

Figure 2: Computational fluid dynamic temperature results for a petrol tanker fire on the middle of the 
tunnel longitudinal axes 

  

Then, several possible sensors configurations are proposed and their performances are evaluated trough 

error indexes. Finally, statistics tools and comparison techniques are used to define the optimal 

solutions of the sensor network design problem. The study also considered two objectives: how to 

minimize the errors indexes and the cost of the monitoring system. Consequently, there is no a unique 

solution that simultaneously optimizes each objective. However, a set of optimal solutions (Pareto 

optimal solutions) can be defined. As an example, Figure 3 shows the Pareto front optimal solution for 

the case of a petrol tanker fire in the middle of the case study tunnel when 20 different sensor 

configurations were considered. 
 

 
Figure 3: Example of plot of Error index vs. Number of sensors for 20 configurations for the case of a 

petrol tanker fire. The dashed line represents the Pareto Front. Each point represents a sensor 
configuration  

  
 

In conclusion, this investigation researched a fiber optic high temperature sensor and a method for the 

optimal placement of the sensors in a tunnel that makes it possible to obtain temperature evolution with 

time at any point of the tunnel lining. 

 

For additional information, please contact Paula Rinaudo (pauri@posgrado.upv.es), Ignacio Paya-

Zaforteza (igpaza@upvnet.upv.es) or Pedro A. Calderon (pcaldero@upv.es). 
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Thesis Summary: Performance Assessment and Prognosis for Civil Infrastructure Based on 

Model Falsification Reasoning 
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Swiss Federal Institute of Technology (EPFL), CH-1015 Lausanne, Switzerland 
 
 

Infrastructure facilities are important to the economic growth and quality of life of modern societies. 

Much infrastructure has been built principally in the second half of the 20th century and several 

thousand structures are now attaining their design lives in Switzerland alone. Due to limited funds 

available for replacing all infrastructure that may have become weak, evaluating and maintaining 

existing infrastructure are inevitable tasks for structural engineers. Evaluation of infrastructure is often 

based on conservative models and simple code guidelines due to the lack of understanding of real 

behavior. When conservative provisions require either strengthening or replacement, less costly actions 

may be justified when measurements are performed. However, even if assessments are accurate at 

measured locations, this information cannot generally be extrapolated to predict, for example, outcomes 

at other locations and for other loads. Structural mechanics models are required to predict at locations 

where measurements are not available. In order to provide reliable performance assessment and 

prognosis, model-based data-interpretation techniques that include modeling and measurement 

uncertainties are needed to link structural response to properties using information acquired through 

measurement. This activity is called structural identification. 
 

Model-based data interpretation for complex structures is an ill-defined inverse task that is carried out 

in open-world conditions. Performance assessments in these contexts lead to multiple possibilities for 

models of real behavior. The number of possibilities may be reduced by acquiring additional 

knowledge of the structural behavior. Knowledge is acquired gradually from new information obtained 

using data-interpretation methods. Through these methods, engineers test their hypotheses with in-situ 

observations, including measurement data. The experience and heuristics of engineers are of utmost 

importance. 
 

This thesis proposes an iterative structural identification framework that guides engineers in the process 

of knowledge acquisition and data interpretation in order to provide good performance assessments and 

prognoses. Six tasks are necessary for supporting engineers as shown in Figure 1; modeling, in-situ 

inspection, monitoring, model falsify cation, performance assessment and prognosis. Such tasks are 

carried out through a process of model-class and model-instance population generation and 

falsification. Engineers start with any task and at any stage, and might go back to previous stages. 

Tasks are performed iteratively and the direction taken for the next stage is based on either the 

information available at the current stage or engineering knowledge. 
 



 
Figure 1: Iterative structural identification framework showing tasks in circles and data-interpretation 
tools in rectangles. Finite-element model (FEM), sensitivity analysis (SA), measurement-system design 

(MSD) and nondestructive testing (NDT). Adapted from Pasquier and Smith [2]. 
 

Data-interpretation tools are available to help engineers solve each task. Error-domain model 

falsification (EDMF) is an approach that is suitable when little is known about PDFs that describe 

modeling errors [1]. This approach combines PDFs of each source of modeling and measurement errors 

and determines conservative probabilistic threshold bounds that are used to falsify inadequate models. 

This leads to the determination of a conservative rectangular coverage region over the combined 

uncertainties for each measurement location regardless of the values of correlations between 

uncertainties. EDMF provides robust identification and accurate predictions in the presence of 

systematic errors [3]. Since this approach is insensitive to changes in correlations, the correlations 

induced by systematic errors have no consequence. 
 

In order to support the iterative structural identification framework, two complementary population-

based prognosis methodologies [4, 5] for the evaluation of fatigue reserve capacity are proposed that 

outperform current conservative estimations. Figure 2 illustrates the benefits of such methodologies 

based on a full-scale case study. 
 
 



 
 

Figure 2: Comparison of remaining-fatigue-life predictions between the initial model set (IMS) and the 
candidate model set (CMS), as well as predictions made using a design model for two critical connections 

using the population-based constant stress-range methodology. 
 
 

In this figure, the comparison of IMS-predictions (prior to having measurements) with CMS-

predictions (including data interpretation) reveals a great reduction of uncertainty for the remaining-

fatigue-life estimations. The relative reduction with respect to their standard deviations is up to 86% for 

connection 2. This figure also presents the CMS-prediction lower bound values corresponding to 

conservative values for the remaining-fatigue-life predictions. Lower bounds for prediction values are 

calculated by determining the shortest confidence intervals that includes at least a probability content of 

0.90 for each prediction location. Compared with the predictions based on the population-based 

prognosis methodology, this leads to a prediction improvement of 108% for connection 1. 
 

Finally, a new metric based on expected utility that assists measurement-system design is proposed. 

Combined with a measurement-system optimization algorithm, this metric is able to quantify the 

usefulness of monitoring actions and estimate points where over instrumentation is likely. In Figure 3, 

it is shown that monitoring may be useful and profitable. Indeed, for load test cost lesser than $15,600, 

the expected utility is larger than the utility without monitoring such that most measurement systems 

are in the profitable region. For load test costs higher than $15,600, monitoring interventions are 

unprofitable. In addition, the methodology is able to identify an optimum measurement system for a 

cost of $5 400. This measurement system leads to the best expected utility. 
  



 
 

Figure 3: Expected utility in relation with load test costs for an illustrative example. An optimum 
measurement system is found for $5 400. For lesser costs than this optimum, measurements are useful and 

profitable. For larger costs, additional measurements would reduce the efficiency of monitoring 
interventions even if the monitoring is profitable. For load test costs larger than $15,600, monitoring 

becomes unprofitable. 
  

In addition, it is shown that, beyond this optimum, adding more expensive measurement systems 

including more sensors will lead to overinstrumentation as represented by the performance decrease. 

Indeed, for higher investments in monitoring, the utility is equivalent to lower monitoring investment. 

The optimum means that a present investment of $5 400 for a monitoring system will lead to profitable 

reparation in the future since the money saved by avoiding an early reparation can be invested with 

return of interest. 
 

These proposals are tested and verified on five cases, four full-scale structures and one simple beam. 

The framework is robust to systematic modeling uncertainties and incomplete knowledge of error 

interdependencies between measurement locations. Comparison with standard applications of Bayesian 

inference showed greater robustness with EDMF [3]. Multi-path iterations of activities are compatible 

with the way knowledge evolves as evaluation proceeds. This leads to good support for decision-

making related to many aspects of structural health management.  
  

For additional information, please contact Romain Pasquier (rpasquie@gmail.com) or refer to the full 

Ph.D. thesis. 
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Bridge monitoring studies indicate that the quasi-static response of a bridge, while dependent on 

various input forces, is affected predominantly by variations in temperature (see Figure 1). In many 

structures, the quasi-static response can even be approximated as equal to its thermal response. 

Consequently, the interpretation of measurements from quasi-static monitoring requires accounting for 

the thermal response in measurements. Developing solutions to this challenge, which is critical to relate 

measurements to decision-making and thereby realize the full potential of structural health monitoring 

for bridge management, is the main focus of this research. 
  

 
Figure 1: The River Trent Bridge: time-series of measured temperatures (left) and strains (right) 

  

This research proposes a data-driven approach referred to as temperature-based measurement 

interpretation (TB-MI) approach for structural performance evaluation of bridges based on continuous 

bridge monitoring (Kromanis, 2015). The approach characterizes and predicts thermal response of 

structures by exploiting the relationship between temperature distributions across a bridge and 

measured bridge response. The TB-MI approach has two components - (i) a regression-based thermal 

response prediction (RBTRP) methodology (Kromanis and Kripakaran, 2014) and (ii) an anomaly 

detection methodology. The RBTRP methodology generates models to predict real-time structural 

response from distributed temperature measurements. The anomaly detection methodology analyses 
prediction error signals, which are the differences between predicted and real-time response to detect 

the onset of anomaly events (Kromanis and Kripakaran, 2013). In order to generate realistic data-sets 

for evaluating the proposed TB-MI approach, this research built a small-scale truss structure in the 

laboratory as a test-bed. The truss is subject to accelerated diurnal temperature cycles using a system of 



heating lamps. Temperature distribution is captured with a thermal imaging camera (see Figure 2).  
  

 
  

Figure 2: Temperature distribution captured with thermal imaging camera 

  

Response measurements are collected continuously with strain gages. Various loading (temperature) 

and damage scenarios are also simulated on this structure. Time-histories of measured temperature and 

strain are illustrated in Figure 3.   
 

 
Figure 3: Time-histories of temperatures at the bottom chord (top) and strains (bottom) measured at the 
middle of the bottom chord with a zoomed-in views for a simulated diurnal cycle (right) around the time 

of a damage event #1   
  

Results illustrate that the TB-MI approach accurately predicts thermal response, and that anomaly 

events are detectable using signal processing techniques such as signal subtraction method and co-

integration. The prediction error (PE) signal, which is the difference between predicted and measured 

response, is shown in Figure 4 (top). The interpretation of PE signals with the co-integration approach 

detecting changes in the trend can be seen in Figure 4 (bottom). The study also demonstrates that the 

proposed TB-MI approach is applicable for interpreting measurements from full-scale bridges and can 

be integrated within a measurement interpretation platform for continuous bridge monitoring. 



 
Figure 4:  Error (PE) signal (top) and co-integrated signal generated from PE signals (bottom). Numbers in 

boxes represent damage events 
  

For additional information, please contact Dr. Rolands Kromanis (Rolands.Kromanis@ntu.ac.uk) or Dr. 

Prakash Kripakaran (P.Kripakaran@exeter.ac.uk).  
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Incoming ISHMII Vice President George Akhras, his colleagues and the students at the 
Centre for Smart Materials and Structures, Royal Military College of Canada, 
Kingston, Ontario, Canada, describe SHM for Municipal Buildings & Infrastructures in 
a paper now posted on www.ISHMII.org.  We invite you to read their abstract, below, 

and then visit ISHMII.org to read and download SHM for Municipal Buildings & 

Infrastructures. 

  

SHM for Municipal Buildings & Infrastructures 
 

George Akhras, Ph.D., Professor of Civil/Mechanical Engineering 

Director, Centre for Smart Materials and Structures 

Royal Military College of Canada, Kingston, Ontario, Canada 
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Abstract 
 

Knowing the health condition of structures is imperative to preserve their integrity and functionality 

during their service life. Structural Health Monitoring (SHM) is the interdisciplinary engineering field 

dedicated to monitoring the health of the structure and assessing its durability. By incorporating smart 

materials, remote sensing, and computer based knowledge systems, SHM provides engineers with 

information on how structures are performing over time. This is particularly useful for monitoring large 

infrastructure systems, such as dams, bridges, and historical buildings as well as important mechanical 

systems such as spacecraft, aircraft, ships, offshore structures and pipelines where the control of the 

performance is crucial but onsite monitoring could be difficult if not impossible. 
 

The field of SHM continues to see advancements in research although its application in civil 

infrastructures remains largely done by research organizations and for multi-million dollar 

projects.  The most frequently thought of use for monitoring systems is in bridges, especially with the 

media attention regarding the recent bridge collapse in Minneapolis, Minnesota; testing has largely 

been centered around bridges as well.  Recent growth in the industry of fibre optics, combined with 

ongoing research in the field of health monitoring has enabled more widespread use of these sensing 

systems. However, there are still many challenges in bringing structural health monitoring into common 

practice.  This paper attempts to provide an overview of structural health monitoring for use in civil 

infrastructures, while describing the necessary steps, difficulties, and further research that is required to 

incorporate these monitoring techniques specifically into buildings. Similar short reports on SHM 

applications of other engineering disciplines such as mechanical, electrical, bio, etc. are in preparation.   
  

For more information, please contact Dr. George Akhras (Akhras@rmc.ca). 
  

Read  and Download the Full Paper 
 
 
  

  

SHORT NOTES ON SHM RESEARCH & APPLICATIONS 
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Professors Jun Teng, Professor Yiqing Xiao and Dr. Wei Lu from the Department of Civil and 

Environmental Engineering at the Harbin Institute of Technology Shenzhen Graduate School, China 

present two reports on SHM system applications.  The first is for the Shenzhen Vanke Center and the 

second is for the Shenzhen Bay Stadium.    
 
  

 
  

The SHM System for Shenzhen Vanke Center, China 
 

The Shenzhen Vanke Center is located at the Shenzhen Dameisha Beach with a total land area 

61730m2, total construction area 137116m2 and horizontal length 500m. The structure is designed by 

Steven Holl Architects, and the concept of a floating ground line is used that results in a horizontal 

skyscraper, as shown in Figure 1, the architectural drawing, above. 
  

The Shenzhen Vanke Center is designed as a composite frames and cables system. The upper four and 

five floors of the structure are supported by giant tubes, solid web thick walls and columns, giving the 

entire superstructure a ground clearance of 10-15 m. For the composite frame, the bottom floor and the 

rest of the floors are constructed as a steel structure and concrete frame with wide beams and flat 

columns, respectively. One hundred and twenty cables connect the bottom floor and giant tubes or solid 

web thick walls.  
  
  

 
Figure 2: The cable construction on site  



  

To guide the construction process and evaluate the structural safety in its service phase, a SHM system 

was established. In construction phase, the measurands were cable forces, stresses of the key members 

and displacement of the structure. In service phase, the measurands were cable forces, stresses of the 

key members and structural vibration. There were 145 sensors of 3 types, including FBG sensors, 

accelerometers and intelligent cables. The distribution of measuring points is shown in Figure 3, below.  
  
  

 
Figure 3. The distribution of measuring points of Shenzhen Vanke Center 

  

In addition, there were 120 prisms located on two ends of cables, which were used to monitor the 

displacements in construction phase.  
  

    

Figure 4. The installation of intelligent cables on site    

     

The two main purposes of the structural health monitoring on this structure are to guide the 

construction process and to evaluate the safety of structure in its working status. Due to the complexity 

and novel structure of Shenzhen Vanke Center, the owners wanted to make sure the structure would be 

constructed safely and that the structure would continue to be safe and comfortable during its working 

period; while the designers wanted to make sure that the structural behaviors in real world would be in 

accordance with the simulation results using finite element model. Based on these requirements, the 

stresses for the main elements and the deformation of the structure were applied in the structural 

construction period, and the stresses for the main elements and the vibration of the structure were 

applied in the structural working period. 



  

  

The SHM System for Shenzhen Bay Stadium, China 
 

 
  

The Shenzhen Bay Stadium, shown above in Figure 1, the architectural drawing, was constructed for 

the 26th world university summer games. Located at the Shenzhen Bay coastal recreation zone, the 

construction area is 307700m2. The flat shape of the structure is approximately rectangular, where the 

east-west length is about 730m and the north-south length is about 480m. 
  

The Stadium consists of a stadium, gymnasium and swimming pool. The steel roof of it looks like “the 

spring cocoon,” which is composed with a single shell, double-layer space trusses (gymnasium, 

swimming pool) and the vertical support system. 

  

Due to its structural complexity and wind sensitive characteristics, a SHM system was established to 

ensure the structural safety during the construction and service phase. In construction phase, the 

measurands were stresses of the key members, displacements of the structure and structural temperature 

field. In service phase, the measurands were stresses of the key members, displacements of the 

structure, accelerations and wind speed. The sensing system has 23 sensors of 4 types that include 

digital thermal sensor, prisms, vibrating wire extensometer, accelerometer.  
  

 
Figure 2: The measuring point distributions 

  

In addition, there are 2 anemometers located around and near to the structure that are used to monitor 

the wind environment.  
  
  



    

Figure 3: The installation of extensometer   
  

The main purposes of the SHM on this structure are to provide a measure of the temperature of the 

different parts of the structure and to choose a proper time to gather up the substructure. Due to its 

structural complexity and wind sensitive characteristic, the vibration of the structure induced by wind 

load was a concerned of this SHM system. In addition, the stress of the important elements and the 

deformation of the important structural part should be a concern in order to develop the estimation of 

the safety of the structure and guide the construction. 
 

For additional information, please contact Prof. Jun Teng (tengj@hit.edu.cn), Prof. Y.Q. Xiao 

(xiaoyq@hit.edu.cn) or Dr. Wei Lu (lu.wei@hit.edu.cn). 
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ITER Awards Sensing Contract to SMARTEC 
 

The ITER (International Thermonuclear Experimental Reactor) fusion reactor currently under 

construction in southern France is funded and run 

by seven member entities - the European Union, 

India, Japan, People's Republic of China, Russia, 

South Korea and United States. It is a large-scale 

scientific experiment that aims at developing a new, 

cleaner, sustainable source of energy produced from 

fusion, the process that occurs at the core of the 

Sun. To contain the extremely hot fusion plasma, 

ITER will employ giant superconducting coils that 

require cooling to cryogenic temperature to operate 

and will be subject to enormous electromagnetic 

forces. These magnets require monitoring to insure 

their correct and safe operation and to gather 

information useful for future projects. 

 

After an exhaustive 3-years qualification phase, 

SMARTEC, in a consortium with HBM 

FiberSensing, has been awarded a contract to 

provide all fiber optic sensors and accessories to monitor ITER superconductive magnets.  
  

The order includes approximately 700 strain, 

displacement and temperature sensors as well as the 

corresponding readout units, radiation and cryogenic 

resistant cables and vacuum feedthroughs. The sensors 

are based on a combination of Fabry-Perot and Fiber 

Bragg Grating technologies and will operate at cryogenic 

temperatures of -270 °C, in high magnetic fields and in 

strong radiation. 

 

This project consolidates SMARTEC leadership in 

sensing for cryogenic and high-radiation environments. 

In the last 10 years, SMARTEC has provided sensors for numerous other suppliers of superconducting 

magnets for scientific, testing and industrial applications. 
  

For additional information, please contact Dr. Daniele Inaudi (daniele.inaudi@smartec.ch) or Mr. 

Roberto Walder (roberto.walder@smartec.ch). 
  
  

  

New SMARTEC Pipeline Monitoring Projects 
 
 

SMARTEC has recently delivered and commissioned a 

leakage detection system for pipeline health assessment 

based on distributed fiber optic temperature sensing to 

monitor a 20km brine pipeline used for mining activities 

in North America. The leak detection DTS analyzer is 

installed in the operational control room, continuously 

monitors the temperature along fiber cables installed 

under the pipelines and looks for local changes of 

temperature that are telltale of a brine leak. A real-time 

notification and alert system ensure that any leakages are 

immediately reported to the plant operator who can close the appropriate valves to stop the flow of 

brine water. With the location of any leaks pinpointed with one meter of accuracy, corrective measures 

can be undertaken within a minimal time frame and at a much lower expense. 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwA1k9DkXzmrx&w=3&destination=https%3A%2F%2Fwww.iter.org%2F
mailto:daniele.inaudi@smartec.ch?subject=SMARTEC%20Article%20in%20ISHMII%20Monitor
mailto:roberto.walder@smartec.ch?subject=SMARTEC%20Article%20in%20ISHMII%20Monitor
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwA1k9DkXzmrx&w=3&destination=http%3A%2F%2Fwww.smartec.ch%2FApplications%2FPipelines


 

A similar system is also being deployed in an Asian urban environment to identify gas leak and third 

party intrusion. This project concerns the monitoring of a 3km test section of pipeline in a major Asian 

city. Through automatic detection of temperature anomalies, the system is able to detect and localize 

gas leaks as well as accidental intrusions that could affect the safety of the pipeline. 
  

For additional information, please contact Dr. Daniele Inaudi (daniele.inaudi@smartec.ch) and Mr. 

Roberto Walder (roberto.walder@smartec.ch). 
  
  
  

NEW PRODUCT & SERVICE ANNOUNCEMENTS 

  

New SOFO Interrogator and Free SDB Software 
 

The SOFO system has been the reference in long-gauge fiber optic sensors since its introduction in 

1996. More than 15'000 sensors have been installed in 1'000+ structures worldwide. SOFO sensors 

provide very accurate elongation measurements over measurement base between 25cm and 10m, with 

no cross-sensitivity to temperature and excellent long-term stability. They have become the sensors of 

choice to monitor concrete structures, historic buildings, piles and tunnels. Thanks to their long 

measurement base, SOFO sensors allow a complete coverage of the structure and are not influenced by 

the local inhomogeneity typical of concrete or rock. 

 

SMARTEC has now introduced a new generation of SOFO 

interrogators: the SOFO VII Reading Unitsto replace the mechanical 

movable mirror of earlier models with a solid-state tunable laser 

without movable parts. This allows the same unit to measure both 

SOFO and Fiber Bragg Grating (FBG) sensors. Using splitters, it is now 

possible to multiplex SOFO sensors to the same channel, reducing the 

number of cables that need to be installed. SOFO VII reading units are 

available in fixed and portable forms and with different channels 

counts, and the advanced data management software SDB View/Pro is 

offered free of charge to SMARTEC customers. 
  

For additional information, please contact Mr. Roberto Walder (roberto.walder@smartec.ch). 
  
  

BOOK REVIEWS 

  
  

Inspection, Evaluation and Maintenance of Suspension Bridges 
 

    Sreenivas Alampalli, William J. Moreau (Editors)   
 

Suspension bridges are graceful, aesthetic and iconic structures. Due to their 

attractiveness and visibility, they are well-known symbols of major cities and 

countries in the world. They are also an essential form of transportation infrastructure 

built across large bodies of water. Bridge owners spend a considerable amount of 

time and resources to ensure uninterrupted service, safety and security for users. 

Inspection, evaluation, maintenance, and rehabilitation of these bridges have evolved 

significantly.  Inspection, Evaluation and Maintenance of Suspension Bridges captures the experience 

of suspension bridge owners and operators from around the world as they strive to cost-effectively 

manage these bridges.  They discuss state-of-the-art practice in suspension bridge inspection, 

evaluation, and rehabilitation methods used worldwide, and describe the evolution and trends in the 

operation and maintenance of cable supported bridges.  This book contains the latest methods for 
evaluating cable supported bridge capacities and durability, and presents suspension bridge risk 

evaluation and risk management aspects. 
 

Its upcoming companion volume will present detailed case studies of specific bridges to give a 

comprehensive picture of how suspension bridges are maintained around the world. 
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Inspection, Evaluation and Maintenance of Suspension Bridges (ISBN 9781466596863) was published 

by the CRC Press in August 2015 and is edited by Dr. Sreenivas Alampalli (Fellow of ISHMII) and 

William J. Moreau. More information on the book can be accessed at 

www.crcpress.com/product/isbn/9781466596863. 
  

  

Bridges: Analysis, Design, Structural Health Monitoring, and Rehabilitation 
 

    Baidar Bakht and Aftab Mufti (Authors) 
 

This book offers a valuable guide for practicing bridge engineers and graduate students 

in structural engineering. Its main purpose is to present the latest concepts in bridge 

engineering in fairly easy-to-follow terms, and it features details on many innovations 

not yet reported in any other book. 
 

The book provides details of easy-to-use computer programs for analyzing slab-on-

girder bridges for live load distribution and slab and other solid bridge components for 

live load distribution, and analyzing and designing concrete deck slab overhangs of 

girder bridges under vehicular loads as well as determining the failure loads of concrete 

deck slabs of girder bridges under concentrated wheel loads. 
 

In addition, Bridges: Analysis, Design, Structural Health Monitoring, and Rehabilitation includes 

extensive chapters dealing with the design of wood bridges and soil-steel bridges. A unique chapter on 

structural health monitoring (SHM) will help bridge engineers determine the actual load carrying 

capacities of bridges, as opposed to their perceived analytical capacities, important as SHM evaluation 

has already saved hundreds of bridges that were declared unsafe on the basis of analytical evaluation. 
 

The chapter addressing structures made with fibre-reinforced polymers will allow engineers to design 

highly durable, economical and sustainable structures. This chapter also provides guidance on 

rehabilitating deteriorated structures with these new materials. 
 

The book also deals with the philosophy of bridge design without resorting to complex equations.  It 

includes five ready-to-use computer programs. The authors have hands-on experience in all of the 

topics covered, and are actively involved in establishing bridge design codes. 
 

Additional material to this book can be downloaded from the publisher, Springer, at 

http://extras.springer.com.  Read more about this book. 
  
  
  

AWARDS & NEWS 
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Congratulations to ISHMII members and their teams who have during the past year achieved 

recognition for their institutions and themselves through their scientific and engineering 

contributions.  We are pleased to acknowledge these members, and invite you to send 

announcements and news to ISHMII. 
  
  

Dr. Farhad Ansari, a Founder and immediate Past President of ISHMII and UIC 

Distinguished Professor, is now an Associate Vice Chancellor for Research at the 

University of Illinois at Chicago. Dr. Ansari served as Head of the Department of Civil 

and Materials Engineering from August 1999 to August 2014 and continues as a 

professor of structural engineering.  Read more about Dr. Ansari's research. 
  

Professor Dan Frangopol was honored by American 

Society of Civil Engineering (ASCE) with its prestigious Outstanding 

Projects and Leaders (OPAL) Lifetime Achievement Award in civil 

engineering education. Its recipients must be professors or deans who have 

demonstrated excellence and have directed or changed the course of 

engineering education. Of the recipients of the OPAL award ASCE 

indicates "These individuals crafted engineering wonders that have contributed to the creation of 

thriving businesses and the local economies of the communities they serve. Lifetime recipients 

represent a model of achievement to which future generations of engineers aspire to match or exceed." 

Dr. Frangopol (left) is the Fazlur R. Khan Chair of Structural Engineering and Architecture at Lehigh 

University.  He is pictured with Dr. Mohamed Soliman, previously his Ph.D. student and post-doctoral 

researcher, with whom he shared the ASCE 2015 Alfred Noble Prize, a cross-disciplinary prize 

awarded by members of five professional U.S. societies. The award for their paper on "Life-Cycle 

Management of Fatigue-Sensitive Structures Integrating Inspection Information." Read a profile of Dr. 

Frangopol. 
  

Dr. Daniele Inaudi (right), ISHMII Council member and Fellow and CTO of 

SMARTEC, was named as a member of the Swiss Academy of Engineering Sciences 

(SATW). Founded by the Swiss Federal government, SATW has a bridging function 

between science and society and promotes public understanding of scientific issues, 

fostering international cooperation, conducting studies on science and science policy 

and providing scientific assistance to Swiss authorities. 
  

Professor Hui Li received the 2015 Person of the Year Award from the 10th 

International Workshop on SHM (IWSHM), held at Standford University. She is the 

first recipient of this award from Mainland China and the first female recipient. Dr. Li, 

Changjiang Scholars Professor at Harbin Institute of Technology, is the Director of the 

Centre of Structural Monitoring and Control at that University. Dr. Li is also a member 

of the ISHMII Council. 

     
Dr. Sayed Saeed Mahini, a member of the ISHMII Council and a lecturer in Civil 

Engineering at The University of New England (Australia), received the 2104 RW Chapman 

Medal from the College of Structural Engineers for his paper Structural Health Monitoring 
of Old Timber Bridge Girders Using Laser-based Techniques. Read the full story. 
  
  

Student Members 
  

Ms. Hiba Abdel-Jaber, a graduate student in the SHMlab of Princeton University received 

the 3rd place award by American Society of Mechanical Engineers (ASME) for the 

SPIE/ASME Best Student Paper Award at SPIE Smart Structures/NDE 2015 conference. 

The title of her paper is “Monitoring of pre-release cracks in prestressed concrete using fiber 

optic sensors” and her co-author is her Ph.D. adviser Prof. Branko Glisic. 
  

Mr. Carlo Cappello (pictured below), a graduate student from Prof. Daniele Zonta’s group at 

University of Trento, Italy and Visiting Student Research Collaborator at SHMlab of Princeton 

University, received Special Mention by ASME for the SPIE/ASME Best Student Paper Award, at 
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the SPIE Smart Structures/NDE 2015 conference. Title of his paper is “On predicting monitoring 

system effectiveness.” The co-authors are his adviser Prof. Daniele Zonta, Dr. Dorotea Sigurdrardottir, 

Prof. Matteo Pozzi and Prof. Branko Glisic. He also was a member of the team that won 3rd place in 

the students’ competition at Asia-Pacific Summer School on Smart Structures Technology (APSS) 

held at University of Illinois at Urbana-Champaign.  
  

Ms. Kaitlyn Kliewer, a graduate student at SHMlab of Princeton University was a 

member of the team that won 2nd place in student competition at the 2015 Asia-

Pacific Summer School on Smart Structures Technology (APSS) held at 

University of Illinois at Urbana-Champaign. The competition consisted of structural 

control and structural health monitoring components. In addition, her team won the 

Scavenger Hunt – a non-technical game where each group attempted to locate and 

photograph Chicago landmarks. 
  

  

SHMII-7 BEST PAPER AWARDS 

  

ISHMII and the Organizing Committee for SHMII-7, Torino, Italy, July 2015, are pleased to 

announce the winners and competitors in the Conference Best Paper competitions for Senior 

Authors and Students as First Authors. 
  
  

Senior Authors 

 

"Vibration-based Structural Health Monitoring of a Highway Bridge based on 
Continuous Dynamic Measurements during 14 years" by W-H. Hu1

2
, S. Said

1
, R. G. 

Rohrmann
1
, W. Rücker

1
, A. Cunha

2
, and A. Rogge

1
. 

(1) Federal Institute of Material Research and Testing - Germany, (2) Faculty of Engineering, University of Porto-Portugal 
 

"Condition Monitoring of Truss Bridges with Relative Displacement Sensors" by J. Li
1
, H. 

Hao
1
, B. Inman

2
. 

(1) Curtin University - Australia, (2) University of Western Australia - Australia 
 

"Model Updating of Real Structures with Ambient Vibration Data" by K. A. T. L. Kodikara
1
, 

T. H. T. Chan
1
, T. Nguyen

1
, D. P. Thambiratnam

1
. 

(1) Queensland University of Technology, Brisbane - Australia 
 

"Influence of measurement and model errors in optimal sensor placement for SHM purposes" 

by L. Simonini
1
, L. Vincenzi

1
. 

(1) DIEF - University of Modena and Reggio Emilia - Italy 
 

"SHM and evaluation of a continuous reinforced concrete pavement" by J. Quintana
1
, F. 

Carriòn
1
, S. Crespo

1
, V. Bonilla

2
, P. Garnica

1
, A. Pérez

1
. 

(1) Instituto Mexicano del Transporte - México, (2) Universidad Autónoma de QuerÃ©taro - México 
 
 

"Traffic and Temperature Monitoring for Structural Health Monitoring of Bridges" by I. 

Farreras-Alcover
1
, J. Egede Andersen

1
, M. K. Chryssanthopoulos

2
. 

(1) COWI A/S - Denmark, (2) University of Surrey - United Kingdom 
  

"Research on Cloud-SHM and its applications" by X. F. Zhao
1
, Y. Yu

1
, M. C. Li

1
, J. P. Ou

1,2
. 

(1) Dalian University of Technology - China, (2) Harbin Institute of Technology - China 
 
  

Students as First Authors 
   

"Mechanical equivalent of logical inference from correlated uncertain information" by 
C. Cappello

1,2
, D. Bolognani

1
, D. Zonta

1,3
. 

(1) University of Trento - Italy, (2) Princeton University - USA, (3) National Research Council - Italy 
  

"Numerical simulation research for concrete seismic stress monitoring by using smart 

aggregates" by H. B. Zhang1, S. Hou
2
, J. P. Ou

1,3
. 



(1) Dalian University of Technology - China, (2) South China University of Technology - China, (3) Harbin Institute of 
Technology - China 

 

"A hydraulic monitoring system on a bridge over river Esino, Italy" by G. Crotti1, A. Cigada
2
, 

F. Ballio
1
, F. Inzoli

3
, D. Isidori

4
, E. Concettoni

4
, C. Cristalli

4
. 

(1) Politecnico di Milano, Dept. Civil and Environmental Engineering - Italy, (2) Politecnico di Milano, Dept. Mechanical 

Engineering - Italy, (3) Politecnico di Milano, Dept. of Energy - Italy, (4) Loccioni Group - Italy 
 

"Long term monitoring of reinforced earth structures using distributed fiber optic sensing" by F. 

Moser
1
, W. Lienhart

1
, H. Woschitz

1
, H. Schuller

2
. 

(1) Graz University of Technology, Institute of Engineering Geodesy and Measurement Systems - Austria, (2) INSITU 

Geotechnik ZT GmbH, Graz - Austria 
  

  
  

With great pleasure, ISHMII President Wolfgang Habel and Journal of Civil Structural Health 

Monitoring (JCSHM) Editor-in-Chief Farhad Ansari congratulate the recipients of the 2013 and 

2014 Aftab Mufti Medals for Best Papers published in the JCSHM. The Aftab Mufti Medals for 

Best Papers were presented at SHMII-7, Turin, Italy in July 2015. 
 

2013 Best Paper 
  

“Structural health monitoring of the Roman Arena of Verona, Italy” by F. Lorenzoni
1
, F. 

Casarin
1
, C. Modena

1
, M. Caldon

1
, K. Islami

1
, F. da Porto

1
. Published in volume 3, issue 4, 

December 2013, pages 227-246.   
(1) Department of Civil, Architectural and Environmental Engineering (DICEA), University of Padova, Padua, Italy 

 

2014 Best Paper 
  

“Reliability of long-term monitoring data” by P. Anderegg
1
, R. Brönnimann

1
, U. 

Meier
1
.  Published in volume 4 issue 1, February 2014, pages 69-75.   
(1) EMPA, Swiss Federal Laboratories for Materials Science and Technology, Dübendorf, Switzerland 

 

More information about the Aftab Mufti Medal, criteria and past recipients can be found at 

www.ishmii.org/aftab-mufti-medal/. 
  

  
Conference papers considered meritorious for publication in the Journal of Civil Structural Health 
Monitoring are selected by a specially appointed committee and are subject to final peer review by 
external reviewers. 
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More Information on CSHM-6 and SHMII-8 

  

CSHM-6 - The website with the program 
and registration information for CSHM-6 is 
under construction and will be 
forthcoming. The Workshop site is 
Queen's University, Belfast, Northern 
Ireland. Look for it to be posted under 
Upcoming Conferences and Workshops. 
Professor Su Taylor, organizer, can be 
reached at S.E.Taylor@qub.ac.uk. 

  

SHMII-8 - Details are available at 
www.shmii8.org.  The Conference will 
convene at Queensland University of 
Technology.  The Chair is Professor 
Tommy Chan and the Co-chair is Dr. Saeed 
Mahini.  The conference secretariat can 
be reached at shmii2017@qut.edu.au. 
  

  

International Course on Geotechnical and 
Structural Monitoring  

  

Poppi, Tuscany, Italy 

June 7-9, 2016 

 

www.geotechnicalmonitoring.com/en/ 

  

  

CALL FOR PAPERS 

  

Abstracts Accepted Beginning  

 

Receive Your 2016 On-line Access to the 
Journal of Civil Structural Health 

Monitoring when you  
JOIN ISHMII OR RENEW YOUR MEMBERSHIP 

  

2016 Membership Fees 

  

$150 Full Individual  
$500 Corporate (1-4 people) 
$50   Student  
  

$35   Student Group (2 or more 
students working under the direction 
of a Full or Corporate member) 
  

  

Journal of Civil Structural 
Health Monitoring 

  

Volume 5, Issue 5 
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January 15, 2016 

  

GeoMEast 2017 International 
Conference 

 
Sustainable Civil Infrastructures: 

Innovative Infrastructure 
Geotechnology 

  

Sharm Elsheikh, Egypt 
July 15 - 19, 2017 

  
Read about the technical themes and instructions for 

submitting abstracts.   
Visit www.GeoMEast 2017.org 

  

  
 

 

Special Issue on Monitoring Geo-
Infrastructure 

is now available to members on-line 

  

The JCSHM increases the awareness of 
information about structural health 

monitoring research and applications 
through peer-reviewed papers 

  

Structural Health Monitoring is of growing 
concern for infrastructure investments 

worldwide 

  

Sign up for Table of Contents Alerts 

  

  

CREDITS & RECOGNITION 

  

The Monitor thanks the authors of articles 

and their institutions for providing 

photographs to accompany the articles.   
  

  

WWW.ISHMII.ORG  

  
 

 

 

Submit information on conferences and workshops, new products and applications, and 
research reports or briefs. 

  
  

 >  Submit articles and information on new products and applications by email to the Editorial Board of 
The Monitor. Their contact information is listed at the top.  
  

> Submit information on conferences and workshops, including calls for papers by email to 
NancyC@ishmii.org. ISHMII partners with other societies and institutions to promote sponsored events. 
  

Each contribution should be accompanied by 2 to 4 high resolution figures, tables or photographs with 
captions - those used will vary with the length of the article, research report, product announcement, 
book review, etc. Text must be submitted in Microsoft Word, not as a pdf. All material is subject to 
editorial checks.  The Editorial Board and staff will be glad to assist you with any questions. 
  

 

 

CONTACT ISHMII 
 

www.ishmii.org 

  

President  
Dr. Wolfgang Habel 
  
  
 

 

  

Wolfgang Habel, Ph.D. 
  

ISHMII Offices are closed for the 

Winter Holidays from December 

23, 2015 through January 3, 

2016.  We reopen on Monday, 

January 4, 2016. 
  

Best wishes for a Happy and 

Prosperous 2016 
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