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 Letter From the Editor-in-Chief 

  
  

Dear ISHMII Members, Friends and Colleagues, 

 

Welcome to the first issue of The Monitor in 2014! 

 

I would like to open this issue with a grand “Thank You” to former Editor-

in-Chief of The Monitor, Dr. Sreenivas Alampalli and his Editorial Board 

Team, who revamped our newsletter three years ago, gave it new look and 

established it as a regular electronic means of circulating the news in the 

society. During Dr. Alampalli’s term, The Monitor attracted many members 

to send their outstanding contributions, it became well accepted in the 

Society, and it achieved a very high level of quality.     

 

It is about one year since Dr. Alampalli nominated me for position of Editor-

in Chief of The Monitor. I felt much honored, but also I felt a great responsibility in accepting the 

duty. Dr. Alampalli talked to me about his experience during his term and let me know the 

challenges that I might (and did) meet. He also encouraged me to upgrade The Monitor with new 

ideas and new contents. 

 

At the Council Meeting held at the SHMII-6 in Hong Kong, I proposed to upgrade The Monitor so 

it would have the following contents: 

 

- SHM research and applications reports of about 600-800 words with 2-4 figures and/or tables 

with captions. 
 

- Short notes on SHM research or applications of 250-500 words and 1-2 figures and/or tables 

with captions. 

  

- Short notes that describe a new product or service in the SHM market from industry 

representatives of about 150-250 and 2-3 figures. 

 

- Reviews of a new SHM-related books written by the author or a reader of about 250-500 words 

in length. 
 

- Updates of interest to ISHMII members, such as short news (from newspapers), events 

(conferences, workshops, etc.), articles or books in SHM that attract particular attention (best 



2 
 

papers in journals or conferences, the most downloaded papers, etc.). 

 

- Information on any award won by an ISHMII member. 

 

We received eleven remarkable contributions in the first three categories, one update of interest 

and surprisingly long list of awards, including those attained by our youngest members! I hope 

that you will like them. I am looking forward to receiving your feedback on the contents – please 

let me know your thoughts and recommendations for the future issues. 
 

I feel privileged to “inherit” the great Editorial Board Team: Ms. Nancy Cohen (Editorial 

Manager), Dr. Xin Feng (Associate Editor – Asia), Dr. Werner Lienhart (Associate Editor – 

Europe), Dr. Juan Antonio Quintana Rodriguez (Associate Editor – The Americas), and Dr. Yong 

Xia (Associate Editor – Asia), whose help was invaluable and work was hard, fervent and 

exceptional. They unselfishly helped this new issue of The Monitor be rich with great 

contributions, its publication smooth and straightforward, and my transition to position of Editor-

in-Chief seamless. 

 

I would like to thank all contributors for their professionalism, passion and patience, in sharing 

their experience and achievements, and for promoting our quintessence – the structural health 

monitoring. 

 

Enjoy the summer with new The Monitor! 
  

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. 

 

 

  
 

 

  
 

 

 

SHM RESEARCH AND APPLICATIONS REPORTS 

  
  

Case Study: Health Monitoring of a GFRP Soil Nail  

Reinforced Slope in Hong Kong 

 
 

Dong-Sheng Xu, Ph.D., Department of Civil Engineering, Chu Hai College of Higher Education, Hong 
Kong, China 

Jian-Hua Yin, Ph.D., Department of Civil and Environmental Engineering,  

The Hong Kong Polytechnic University, Hong Kong, China 

 

This research project focused on the integration of distributed optic fibers into Glass Fiber Reinforced 

Polymer (GFRP) soil nails to measure the distributed strains of soil nails during the excavation of a site 

located at Ho Man Tin (HOM) in Hong Kong, where a subway interchange station will eventually be 

constructed. 
  

mailto:bglisic@princeton.edu?subject=The%20Monitor
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.chuhai.edu.hk%2Findex.php
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.polyu.edu.hk%2F
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View of the excavated slope (Figure 1) 

  

The geology of the site consists of a valley back-filled with soil (Figure 1). The slope was to be cut in the 

stratum of fill, completely decomposed granite (CDG) and highly decomposed granite (HDG), while the 

excavation progressed downwards. During the staged excavation, the slope was strengthened with GFRP 

soil nails. Then, the slope surface was protected by shotcrete, 200 mm thick, supported by wire meshes. 

 

As part of the research project, the novel Brillouin Optic Time Domain Analysis (BOTDA) sensing 

technology was used to measure the distributed strains along the GFRP soil nails. BOTDA sensing 

technology analyzes the backscattered signal generated at different positions along the fiber. The 

frequency of Brillouin backscattered light is related to the local strain and temperature changes and the 

backscattering signal can be detected when optical pulses are launched into an optical fiber. Therefore, the 

Brillouin effect can be used for sensing strain and temperature variations along the optical fiber. 
 

Due to the challenges of a harsh field environment that include 

complex geological conditions, manpower interference and the 

long length of GFRP bars, careful and detailed laboratory tests 

were needed to calibrate the distributed sensors and fixing 

techniques prior to its installation in the field. In this study, after 

the calibration and verification in the laboratory, effective 

installation and protection methods were designed for the field 

applications. Figure 2 shows snapshots of installation and 

protection techniques for the optical fiber sensors, which were 

attached to the surface of the GFRP bar with steel clamps fixed at 

2 m intervals. Figure 2 (right) shows the installation of the optic 

fibers. The effectiveness and efficiency of fixing measures by 

steel clamps were evaluated and confirmed in laboratory tests. At 

the soil nail end, an unstrained optical fiber (around 2 m in 

length) was used as a loop. At the soil nail head, the armored 
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cables were used to extend the strain optical fibers for long-distance monitoring (as shown in Figures 2b - 

c). 
  

     

Protection at the GFRP soil nail head (Figure 2 b - left). Data acquisition system of fiber optic 
sensors (Figure 2 c - right) 

  

GFRP soil nail EE9 was instrumented with distributed BOTDA optical fibers and installed on 26 April 

2012. The length of soil nail was 16m with the angle of 20 degrees to the horizontal. The initial set of data 

was collected on 12 May 2012 with subsequent readings taken during the major excavations of the slope. 

Figure 3 shows the distributed strains along the soil nail EE9 at different stages of construction. The axial 

strains were approximately zero at the end of the soil nail as expected, while the maximum strain in the 

soil nail was measured at a distance from the soil nail head. The soil nail deformed as it was subjected to 

the excavation, while the bond strength between grouting and surrounding soil was mobilized 

progressively along the nail. The tensile forces are transferred through friction, adhesion and bearing. This 

is important as insufficient bond strength and tensile strength can result in internal failure of the soil nail 

system. 
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Measured distributed strains along soil nail EE9 adopting BOTDA sensors (Figure 3) 

 

As shown in Figure 3, the maximum strain was measured approximately 4.5m away from the soil nail 

head. Field observations were consistent with the research findings of Jewell and Pedley (1992) based on 

theoretical analysis showing that the maximum axial stress (and consequently strain) occurs at one-quarter 

length from the soil nail head. 

 

There are two main factors that should be considered in order to achieve a successful implementation of 

the application of fiber optic sensors in the field situation. First, the fiber optic sensors should be protected 

against possible damages due to construction works. Indeed, effective protection arrangements should be 

designed and implemented for the monitoring system. Second, the temperature compensation sensors, 

especially for the long-term monitoring system, should be carefully implemented. In fact, temperature 

effects should be captured accurately during data analysis. A continuation of this research may include 

pullout test analysis adopting optical fibers, shear stress distribution and numerical analysis. Results of this 

research demonstrate that the optic fiber sensors have a great potential to be integrated in health motoring 

systems for geotechnical structures. 

 

For additional information, please contact Professor Yin J.H. at jian-hua.yin@polyu.edu.hk or Dr. Xu D.S. 

at xuds@chuhai.edu.hk. 
  
  
  

mailto:jian-hua.yin@polyu.edu.hk?subject=ISHMII%20Monitor%20Article
mailto:xuds@chuhai.edu.hk?subject=ISHMII%20Monitor%20Article
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Front view of the studied wall at the Chokepukio archaeological site (Figure 1a) 
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Structural Evaluation of Archaeological Heritage through Experimental 
Modal Analysis 

 

Rafael Aguilar, Ph.D., Department of Civil Engineering, Pontificia Universidad Católica del Perú PUCP, 

Lima, Peru 
Ruben Boroschek, Ph.D., Department of Civil Engineering, Universidad de Chile,  

Santiago, Chile 

 

The application of experimental modal identification tests in civil engineering structures has gained 

interest for various purposes such as model calibration, quality control during the construction process, 

damage detection, and structural health monitoring, etc. Its use for the structural evaluation of 

archaeological sites is a novel area of application. 

 

The Chokepukio archaeological site, located 30 km from the city of Cusco, Peru, dates from 900 AD to 

1300 AD. Unfortunately, this complex is severely damaged due to regional seismic activity and the lack 

of suitable maintenance activities. The damage consists of the partial or total destruction of most of the 

complex, loss of supporting elements and presence of vegetation. The remaining structures are perimeter 

walls made of stone masonry formed by semi-rounded units with irregular mud mortar. 
 

Dynamic tests were carried out on one of the vestiges of the site, which consist of 

two walls that support each other by means of wooden struts. As shown in Figures 

1a (top) and Figure 1b (right), the instrumented wall (only the front one was 

selected) has an irregular geometry with an average length and height of 20 m and 

9 m, respectively, and a thickness that varies from 1.20 m to 1.80 m at the bottom 

and from 0.60 m to 0.80 m at the top of the wall. The different arrangement of the 

stone units may indicate two types of masonry at the lower and upper part of the 

wall. The lower part of the wall presents a more consolidated structure with bigger 

stones and smaller mud mortar joints, whereas the upper one is constructed of 

smaller stones and thicker joints. 

 

Aiming at characterizing the dynamic response of the wall, an experimental 

campaign was designed that consisted of operational modal analysis tests. Sixteen 

measurement points were established throughout the wall. The transducers used 

consisted of four piezoelectric accelerometers with a sensitivity of 10 V/g and a 

dynamic range of 0.5 g (Figure 1c) together with an USB-powered 24 bits resolution data acquisition 

system. The identification of the dynamic response was carried out using signal processing methodologies 

in frequency (Peak Picking or PP method) and time domain (SSI method). The results in the frequency 

domain show that the first seven natural frequencies range between 2Hz and 10 Hz. The results of 

frequencies from the SSI methodology are in good agreement with the ones obtained by the PP method. 
  

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.pucp.edu.pe%2Fen%2F
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.uchile.cl%2F


8 
 

 
Sensor node in the wall (Figure 1c) 

  

Next, a numerical analysis was carried out using DIANA TNO. For this, a Finite Element (FE) model was 

implemented considering the material as homogenous material. The values used for the material in this 

model were of 0.50 GPa and 2.350E-5 N/mm3 for the elasticity modulus and specific weight, 

respectively. The results of the initial model showed discrepancies between the numerical and the 

experimental results, so a FE model updating process was performed using the first four vibration modes. 

The optimization was developed through the implementation of an objective function, whose purpose was 

to establish a difference between the experimental and numerical results. The objective function was 

created according to the Douglas-Reid method for which the upper and lower boundary values were 

defined for the varying parameters. The selection of these parameters was carried out based on a 

sensibility analysis in order to assess the influence of the material (modulus of elasticity and specific 

weight) and the structural conditions (boundary conditions and changes in geometry). The results of the 

sensitivity analysis showed that the most influential parameters for optimization purposes are the 

geometry, E modulus and specific weight of the material. To accomplish more accurate results, a new 

model was built that considers two materials in height and small geometry changes in length according to 

information obtained in a topographic survey. The final values obtained evidenced differences in the 

quality of the lower and upper masonry, which is in good agreement to what was actually found in the 

field. The final comparison of experimental and updated vibration modes (Figure 2) highlights the high 

reliability of the ultimate FE model. 
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Experimental and numerical results after the numerical calibration process (Figure 2) 

  

In-situ experimental modal analysis tests are a powerful tool for studying architectonical and 

archaeological heritage. This type of measurement is appropriate when assessing the behavior of 

historical monuments since it does not involve damage to or deterioration of the structure. These 

techniques can be applied to the study of its structural behavior, as well as used to assess the effect of 

vibrations from external factors such as buses, neighboring excavations, or tourism activity. In the 

specific case of the archaeological site of Chokepukio, use of the operational modal analysis is a good 

way to obtain a better understanding of the structural behavior of this monument. This has also allowed 

probing the importance of complementing the numerical modeling and seismic vulnerability studies with 

data collected in the field of the real structural response. 

 

For additional information, please contact Professor Rafael Aguilar at raguilar@pucp.pe or Professor 

Ruben Boroschek at rborosch@ing.uchile.cl.  
  

  
  

An Overview of 10-years of SHM Activities: Building a Company and a 
Wider Understanding of FBG-based Technology 

  
 
 

mailto:raguilar@pucp.pe?subject=ISHMII%20Monitor%20Article
mailto:rborosch@ing.uchile.cl?subject=ISHMII%20Monitor%20Article
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Market evolution on recent years and 2014 forecast 

  

 
  

Since its founding in 2004, FiberSensing has developed and produced in-house fiber optic sensor systems 

based on Fiber Bragg Grating (FBG) technology for advanced monitoring applications. Today, the 

company provides sensors, measurement units, software, and complete solutions, primarily on an OEM 

basis, for the construction, energy, aerospace, industry, and transportation markets. 

                                                                           

Over the past ten years, FiberSensing has deployed FBG systems in a wide variety of structures. Examples 

include tunnels, bridges, railways, wind farms, and nuclear power plants, among others, with many still 

being monitored worldwide, in countries as diverse as the USA, Russia, Brazil, China, Germany, Portugal, 

and Spain. 
  

    

Among the first FiberSensing applications were the Luíz I Bridge (Figure 1) and the SysTunnel  

Solution - the Rossio Tunnel (Figure 2) 
  

One of the first FBG applications was installed at a centenary steel bridge that was being reinforced in 

Porto, Portugal (Figure 1). A complete system with strain and temperature sensors was used to conduct 

load tests and, time-to-time, for inspections and assessments. 
  

In geotechnical engineering, the company’s most emblematic monitoring solution is the SysTunnel, a 

convergence monitoring system that measures deformation and temperature in different points of a tunnel 
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section, allowing the estimation of the shape and convergences of the tunnel section. The SysTunnel 

system, installed in large scale in Lisbon’s Rossio Tunnel, has been continuously running and collecting 

data since 2008 (Figure 2). In 2012, another system was installed in the Metrô de São Paulo, Brazil, to 

assess deformations and convergences in that tunnel during neighboring construction work. 
 

Other successful stories include experimental campaigns conducted in railways, with tests being 

performed at a railway line. Tests on a short span bridge and on the tracks of the busy northern rail line in 

Portugal served as the starting point for the development of different applications that are particularly 

valuable for infrastructure owners and operators. SISPEFE, a solution created for bridge weight-in-motion 

(WIM), is based entirely on a FBG sensing system and allows the determination of weight per axle, speed 

and acceleration of trains. Tests also sustained the feasibility of a system that automatically detects wheel 

defects simply by using a high speed measurement unit and strain sensors on the track. 
 

Though structural health monitoring in civil engineering applications, a significant branch of business 

activity, FiberSensing has found important application opportunities in sectors such as industry, energy 

and aerospace, where there is a growing tendency to exploit the benefits associated with monitoring using 

FBG-based systems. 
 

 
New markets: Wind blade strain measurement (Figure 3) 

  

A newsworthy example is the use of strain and temperature sensors on wind blades for the acquisition of 

accurate and valuable measurements. These feature the intrinsic advantages of FBG fiber optical sensors. 

FiberSensing’s blade monitoring system is composed of several Bragg strain sensors that can be embedded 

during blade manufacturing process or glued on the blade surface, and a dynamic interrogator that is 

usually installed on the hub (Figure 3). The sensors can be deployed in series, meaning that one optical 

fiber can allocate several measurement points. The interrogator is capable of measuring several sensors per 

channel simultaneously at 100 samples/sec and can withstand the severe conditions present in this 

environment. The continuous monitoring of strain on the blades is an advantage that aids the visual 

inspection and corrective maintenance and can be useful for downstream systems such as CMS – 

Condition Monitoring Systems or Control Systems and IPC Individual Pitch control. 
 

Interestingly enough, though the technology has been around for more than 20 years, high-level decision-

makers have only recently recognized the unique features of the technology, with conventional 

technologies still being the most common approaches to monitoring structural health. 
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Along with the contingencies of a demanding market, in order to reach the milestone of ten years of 

activity, FiberSensing had to overcome other obstacles to its growth. One was the lack of information on 

the advantages of the FBG sensor technology and another was the difficulty associated with breaking into 

more conservative markets. The company had to reinforce its efforts in order to gain access to the wider, 

global markets that it had sought since its beginning through participation in worldwide conferences 

devoted to monitoring and fiber optic sensing and the connections to some of the most important research 

groups in this area. 
 

Other difficulties included the lack of standards regarding FBG measurements, the costs of some 

components, as well as expensive and time-consuming certification requirements.   
 

But despite all hindrances, FiberSensing has managed to enlarge its business opportunities and create a 

successful brand throughout the years. This has only been possible through the ability to build customized 

monitoring solutions and a global positioning, which have allowed the company to achieve the level of 

recognition it is known for around the world.   
 

Soon after celebrating its 10th anniversary, the company can only convey that it has been a worthwhile 

journey and express its gratitude to all customers, partners and friends, who have been a part of 

it.  FiberSensing is proud to be a corporate member of ISHMII. 
  
  
  

Wireless Structural Monitoring System of the Historical 
Market Street Bridge 

 

Gergis W. William, Ph.D. and Samir N. Shoukry, Ph.D., Statler College of Engineering and Mineral 
Resources,West Virginia University, Morgantown, West Virginia  

 
 

This study describes the development of an innovative, cost-effective wireless monitoring system for real-

time condition assessment of the historical Market Street Bridge, West Virginia, USA after the completion 

of  its rehabilitation. Owned and managed by the West Virginia Department of Transportation (WVDOT), 

the Market Street Bridge is a suspension bridge 

over the Ohio River connecting Market Street in 

Steubenville, Ohio with West Virginia Route 2 in 

Follansbee, West Virginia (Figure 1, right).  The 

bridge was constructed in 1905 with an overall 

length of 1,794 feet (547 m) and a roadway width 

of approximately 22 feet (6.7 m).  The structure 

consists of three main spans across the Ohio River 

that are cable-suspended with a stiffening through 

Warren truss. The west approach consists of two 

deck girder spans and a four-span steel through 

432-ft (132 m) long truss that is a quadrangular 

Warren with verticals. The cables are suspended 

from two steel towers that rise approximately 210 

ft (63 m) from cut stone piers. The substructure 

consists of cut stone piers, concrete stub 

abutments and both concrete and steel bents. Not 

only was the bridge called ornamental on its 

opening, but also it was a utilitarian structure 

that provided an important transportation link 

between Ohio and West Virginia. Thus, the Market Street Bridge is eligible for the National 

Register of Historic Places. 

 

When the bridge was inspected in 2009, extensive deterioration, rust, section loss, and excessive 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fw3.fibersensing.com%2F
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.statler.wvu.edu%2F
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.statler.wvu.edu%2F
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deformation were observed in all bridge elements in addition to the restrained expansion of the 

span between the towers due to the broken rocker pin. As a consequence, the bridge was rated in 

poor condition and should be considered for replacement, closure or major rehabilitation.  Due to 

its historic nature, the WVDOT planned repairs to the bridge, begun in 2009, that include 

structural repairs to the truss and towers. Also, WVDOT wanted to install a system to monitor the 

bridge response that would be a tool for the real-life structural condition assessment of the 

repaired bridge and ensure that its deformations fell within the design limits. Due to its large size 

and the extensive, severe deterioration of all structural elements, WVDOT needed an innovative 

monitoring system that would provide a global detection of the overall response of the bridge 

structure.  This was achieved with a monitoring system that was developed and used for the first 

time to monitor the inclination of the Market Street Bridge towers.   
 

 
                                     Reflector                      Geokon Digital Inclinometer         Aktimon-X1                      

Measurement of tower inclination at the highest point (Figure 2) 

  

The instrumentation plan developed for the continuous monitoring of the bridge towers utilized 

Actimon-X1 sensors developed by Roctest that were installed side-by-side with digital tiltemetrs 

developed by Geokon, Inc., as shown in Figure 2, above. Additionally, a laser imaging station 

was utilized to measure the changes in the profile of each tower. For this purpose, a set of 

reflectors was installed on each tower.  Laser scans were performed periodically on both towers 

to monitor the changes in the alignment and the profile of each tower. The data from the 

Geokon’s inclinometer data loggers are manually collected together with the results of the laser 

scanning.   
 

The data acquisition system for the Actimon-X1 sensors was fitted with cellular modem to provide an 

internet-based monitoring system to remotely monitor the bridge structural response from anywhere in the 

world. A user-friendly software was developed  to communicate with the data acquisition system, update 

the data and display the full time histories of the measured bridge response on an internet website 

(http://marketstbridge.mae.wvu.edu), which aids bridge engineers in their analysis of the data and helps 

them to draw useful conclusions about the bridge condition. 

 

The sensor data was monitored for an initial twelve-month period to allow for the bridge to undergo 

expansion and contraction during a full seasonal temperature variation cycle.   

 

Both West Virginia and Ohio towers incline toward each other as the bridge contracts in winter and away 

from each other as the bridge expands in summer. Although both towers undergo the same amount of 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fmarketstbridge.mae.wvu.edu
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inclination due to seasonal temperature change, Ohio tower has a higher range of inclination as daily 

temperature changes between day and night, as reported in Figure 3. The data also indicated that the north 

side of the West Virginia tower accrued permanent inclinations of 0.025° and 0.02° in the longitudinal and 

transverse directions, respectively, after twelve months of monitoring.  However, due to the limited 

monitoring duration, it has not been possible to predict whether such a deformation would increase or 

decrease with time. 
  

    

Comparison of angular tilt for Ohio Tower (left) and West Virginia Tower (right) showing 
measurements taken on May 20, 2014 at 8:01 PM (Figure 3) 

  

For further information contact Dr. Gergis W. William, P.E. Gergis.William@mail.wvu.edu. 
  
  

SHORT NOTES ON SHM RESEARCH & APPLICATIONS 

  
  

 

South Perimeter Bridge, Bridge Weigh in Motion (BWIM) 

 

Karim Helmi, Ph.D., Aftab Mufti, Ph.D. and Baidar Bakht, Ph.D.  
ISIS Canada Resource Centre, University of Manitoba, Winnipeg, Manitoba, Canada 

 
 

Bridge Weigh in Motion (BWIM) uses the response of a bridge to gather information about passing 

vehicles like speed, configuration and Gross Vehicle Weight (GVW).  Data provided through BWIM 

could be used by bridge owners to access the actual loads to which a bridge is subjected that could result 

mailto:Gergis.William@mail.wvu.edu?subject=ISHMII%20Monitor%20Article
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.isiscanada.com%2F
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in more accurate fatigue analysis and remaining life predictions, as well as better planning for bridge 

maintenance and rehabilitation activities. 
 

BWIM has an advantage over pavement embedded Weigh in Motion sensors as it is non-intrusive, can be 

installed without disruption of traffic and can be added to a bridge where a structural health monitoring 

system exists or is planned, all with little extra cost. 
 

A BWIM system combined with an SHM system is a powerful tool that provides data about both the loads 

and the bridge response to them, information that could also be used to improve bridge codes. 
 

 
Detail of location of instrumented sections (Figure 1) 

  

A BWIM system was developed for the South Perimeter Bridge in Winnipeg, Manitoba, Canada. The 

bridge is a seven span, 250 m long steel girder bridge with a concrete deck slab that is externally restrained 

by steel straps. The South Perimeter Bridge is pictured above and Figure 1 shows the location of the 

sensors, while Figure 2 details the instrumented sections. 
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Instrumented sections (Figure 2) 

  

The GVW is calculated using the method developed by Ojio and Yamada (2003) in which the strain area 

of the sum of bottom strains at sections CC and DD that result from a passing vehicle is multiplied by a 

parameter beta that has been calibrated using trucks with known weights. The vehicle speeds are 

calculated using the time delay in peak responses of strap strains due to the passing of axle or axle groups 

at sections AA and CC. 
  

The data is collected through two acquisition units and stored on site (Figure 3) and then moved via 

internet to a data center. During data processing, only data from events that exceed a predetermined 

threshold is retained. This reduces the data from about 10 Gigabytes collected per day to about 1 Gigabyte 

per day. 
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Data acquisition and data processing systems (Figure 3) 
 

The data is then extracted and processed using MATLAB. That output includes the GVW, speeds and 

maximum strains for truck events, which are used to produce GVW histograms and fatigue analysis. 

Additionally, strain data and photographs of selected events can be extracted. Figures 4 a and b show 

sample data produced by the system. 
  

   

Samples of data output (Figures 4a and 4b) 
 

Currently, the data processing program can calculate the GVW for single truck events, i.e. one truck 

passing over the bridge at a time. Future development of this program will allow the calculation of 

individual axle weights and will be able to process multiple truck events. 
 

For additional information, please contact Dr. Aftab Mufti at muftia@cc.umanitoba.ca. 
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Integrating Contact and Remote Sensing Techniques For Quick 
Recognition Of Bridge Dynamic Behaviour 

 

Paolo Mazzanti, Ph.D. and Alessandro Brunetti, Ph.D.,  NHAZCA S.r.l., spin-off “Sapienza” University of 
Rome 

Eng. Giacomo Buffarini and Eng. Giovanni Bongiovanni, ENEA UTPRA Natural Risk Prevention and 
Effect Mitigation 

 

The application of remote sensing techniques for Structural Health Monitoring purposes is gaining more 

and more interest in the scientific community. Remote techniques allow undisputable advantages to be 

achieved with respect to conventional contact monitoring systems, such as operational safety and quick 

data collection. 

 

Here, we present the results achieved  through an experimental activity performed by NHAZCA S.r.l. 

(spin-off company of “Sapienza” University of Rome), in collaboration with ENEA (Italian National 

Agency for new technologies, energy and sustainable economic development) for the fast dynamic 

characterization of “Ponte della Musica,” a pedestrian bridge across the Tiber River in Rome. 

 

To this goal, the project used a coherent interferometric radar system (IBIS-S by IDS S.p.A.) that is able to 

collect high frequency (up to 200 Hz) and highly accurate (up to 0.01 mm) displacement data along the 

instrumental line of sight with a spatial resolution of 0.5 m and the SARA SS20 triaxial velocity sensor. 
 

The IBIS-S system was installed on a tripod beneath the deck of the bridge, allowing an overall view of 

the structure and the simultaneous monitoring of a large number of points. Figure 1 (photo above) shows 

the acquisition scheme of the interferometric radar system and the monitored deck, while the SARA 

SS220 system, installed above the bridge in the central part of the deck, is shown in Figure 2. The sensors 

simultaneously started collecting data at 100 Hz sampling frequency for 15 minutes. 
  

 
Survey configuration (Figure 2) 

 

By using suitable data processing, information on the frequency spectra of the bridge was collected from 

both systems. Specifically, 3 frequency spectra (along the x, y and z axis of the bridge) was achieved by 

the triaxial velocity sensor, while a single spectrum was collected by the interferometric radar system (as 

data were collected along the line of sight by a unique surveying position). 

 

By using the pick picking method (Peeters and Ventura, 2003), the resonance frequencies identified by the 

two techniques were compared (Figure 3).   
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Comparison between frequency spectra achieved by the interferometric radar system and the 

velocity sensor along the x direction (a), y direction (b) and z direction (c) (Figure 3). 

 

The main resonance frequencies were cross-checked using the two surveying techniques. However, the 

interferometric data do not discriminate between the three components of the vibration. At the same time, 

the high spatial resolution of the interferometric sensor allowed for accurate static and dynamic 

widespread information to be simultaneously achieved on a large number of points. 

 

By using a combination of the two techniques, the main resonance frequencies in the three spatial 

directions were identified in only 15 minutes, demonstrating the efficacy for quick dynamic inspections. 
  

For further information, please contact Dr. Paolo Mazzanti and Dr. Alessandro Brunetti 

at  info@nhazca.com or Mr. Giacomo Buffarini at giacomo.buffarini@enea.it or Mr. Giovanni 

Bongiovanni at giovanni.bongiovanni@enea.it. 
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Rural Pedestrian Footbridge Testing in 
Nicaragua 

 

Jesse D. Sipple, Ph.D., Bridge Diagnostics Inc., Boulder, 
Colorado 

Eric J. Stauffer, Ph.D., DYS Services, Denver, Colorado 

Maria M. Gibbs, Bridges to Prosperity, Denver, Colorado 

 

Bridge Diagnostics, Inc. (BDI) has supported the non-profit 

organization Bridges to Prosperity (B2P) by performing 

dynamic testing and analysis on six rural footbridges located 

near Estelí and Matagalpa, Nicaragua (Figure 1, right). BDI 

led the testing operations on the suspension footbridges that 

provide isolated communities access to health care, 

economic opportunities and education and are usually 

blocked by impassable rivers during the monsoon season. 

The purpose of the tests was to allow B2P to assess their 

standard suspension footbridge design and, ultimately, 

safely increase the span length, so to assist more 

communities. The results also allowed B2P engineers to 

characterize these unique structures, which are constructed 

using locally available materials and construction techniques. 

 

BDI’s Structural Testing System (STS3) along with ±5g accelerometers were used 

to instrument five cross sections on each bridge to measure vertical and lateral 

vibrations (Figure 2 - right). Loading consisted of free vibrations after being 

excited by plucks and human synchronous motion. Vertical and lateral pluck tests 

were executed by attaching a rope to accessible points along the span of the bridge 

and pulling vertically or laterally and then releasing quickly to set the bridge into 

free vibration. 
 

Post-processing of the data was performed using the Eigensystem Realization 

Algorithm (ERA) and several interesting mode shapes were obtained. A sample of 

the results shown for the San Jose de Pire (SJP) Bridge in Figure 3(a), illustrates 

the damped natural frequencies and damping ratios for the first 9 measured modes. 

Figure 3(b) shows a snap-shot of the ERA results for mode #3 on the SJP Bridge. 
  

       

Table of damped natural frequencies and damping ratios (Figure 3(a), left) and deflected shape 
for mode #3 (Figure 3(b), right) 

  

Additional research is being conducted at the University of Notre Dame and the University of Colorado 

Denver to correlate these measured modes and natural frequencies with finite element models to aid in the 

determination of structural properties to help characterize these unique structures. 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fbridgetest.com%2F
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.dysservices.com
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fbridgestoprosperity.org
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For further information, please contact Dr. Jesse Sipple at jesses@bridgetest.com. 

  

Learn More... 

  

Learn about San Jose de Pire, Nicaragua and the B2P project,including bridge 

construction photographs. 

  

  
  
  

Structural Health Monitoring of Road and Rail Bridges 

 

Professor Alan O’Connor, Director, Roughan & O’ Donovan Innovative Solutions (ROD-IS) 

Arena House, Arena Road, Sandyford, Dublin 18, Ireland. 
 

Many bridges that have deteriorated over the years have now reached the point where they no longer meet 

the standard specified in codes of practice while others have simply outlived their design lives. 

Nevertheless, these bridges are often safe, especially if they are monitored on a regular basis. This can 

provide engineers with reassurance on the level of safety, provided the monitoring system is reliable and 

accurate. Currently, ROD-IS participates in three EU-funded 7th Framework Programme for Research and 

Technological Development (FP7) research projects with the aim of improving SHM techniques and 

systems to prove the safety of existing bridges and optimize the life cycle maintenance costs of new and 

existing bridges. 
  

    
Long Life Bridges - Tuned mass damper (Figure 1) 

  

In the Long Life Bridges project, the goal is to extend the service lives of bridges through the development 

of advanced SHM methods that address the issues of rail bridge dynamics, fatigue evaluation and life 

cycle evaluation. In particular, ROD-IS has developed a semi-active control system (Figure 1) to create 

dynamic interference with train-bridge interaction that will provide a means of extending the fatigue life of 

elements of the bridge structure. The outputs from these dampers can be part of a more comprehensive 

SHM system to monitor bridge performance and have been tested on a rail bridge in Ange, Sweden. The 

fatigue evaluation considers a combination of both inspection data and numerical models to obtain more 

accurate models of bridge deterioration. In such a way, the potential for fatigue damage can be determined 

from measurements obtained from a SHM system. The framework under development by ROD-IS will 

incorporate the SHM data and provide a means of determining the optimal intervention strategies and 

timing of these interventions. 
 

mailto:jesses@bridgetest.com?subject=ISHMII%20Monitor%20Article
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fbridgestoprosperity.org%2Fwherewework%2Fcentral-america%2Fnicaragua%2Fsan-jose-de-pire
mailto:www.rodis.ie?subject=Article%20in%20ISHMII%20Monitor
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fec.europa.eu%2Fresearch%2Ffp7%2Findex_en.cfm
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fec.europa.eu%2Fresearch%2Ffp7%2Findex_en.cfm
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.rodis.ie%2Flong-life-bridges.asp
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In the BridgeMon project, new bridge 

monitoring technologies are being 

developed to: 1) improve the accuracy 

of current road bridge Weigh In Motion 

(WIM) systems and Bridge WIM 

systems, 2) improve methods for 

monitoring steel road bridges through 

the development of a 'virtual monitoring' 

system. This will provide stress histories 

at every point and the information 

necessary to calculate the remaining 

fatigue life for every element on the 

bridge, not just where there are sensors, 

3) improve methods for weighing trains 

in motion by extending the concepts of road bridge WIM to rail bridges, and 4) improve methods of 

monitoring railway bridges. Testing and demonstration of the methods developed are underway on the 

Harmsenbrug cable stayed bridge in Rotterdam, Netherlands (above) and on a steel trussed bridge 

in Nieporet, Poland (below). 
  

 
  

In the SMARTRAIL project, the vision is to provide a framework for rail infrastructure operators to ensure 

safe, reliable and efficient operation of aging European railway networks. This will be achieved by 

developing methods to efficiently and accurately monitor the current condition of railways, through the 

development of structural health monitoring procedures, remediation strategies and conducting a whole 

life cycle evaluation of existing rail network. ROD-IS is developing a probability based framework for the 

whole life management of the rail element and networks, that incorporate SHM information into structural 

safety models. 
  

For additional informationplease contact Professor O'Connor at Alan.O'Connor@rod.ie.   
  
  
  

NEW PRODUCT & SERVICE ANNOUNCEMENTS 

  
  

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.rodis.ie%2Fbridgemon.asp
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.rodis.ie%2Fsmart-rail.asp
mailto:Alan.O
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Micron Optics Introduces a New FBG 
Displacement Gage 

 

Micron Optics has developed a new optical fiber displacement gage for 

geotechnical and structural health monitoring applications.  The os5500 

is based on fiber Bragg grating (FBG) technology to measure 

displacement between two discrete locations or gauge points on a 

specimen surface.  The gage housing acts as one of the gage points, 

while the tip of a sliding wire rope that is part of a rolling mechanism, 

connects to the distal measuring gage point. The internal FBG sensors 

convert the displacement distance traveled by the measuring cable to an 

equivalent wavelength shift. Given its fiber optic construction, this 

displacement gage offers EM immunity, greater durability and reliability in harsh environments, an 

increased resolution of 0.02%FS compared to conventional devices. 

 

The os5500 is available in displacement ranges of 150, 300 and 450 mm and can be attached to concrete, 

metallic or composite surfaces. Common applications include monitoring of crack growth, joint 

expansions, and rock fissure behavior.  The device is fully temperature compensated (over the operating 

temperature range of -40° to + 80°C) and is IP65 rated to provide environmental protection against water 

ingress and dust.  Its rugged, hard-anodized aluminum enclosure makes the os5500 suitable for use in 

harsh environments and outdoor installations, and has been subjected to rigorous testing.   

 

The os5500 is one of a series of fiber optic strain and displacement gages. For details, please visit: 

www.micronoptics.com. 

  
  

Using a Fiber Optic Strain and Temperature Sensing 
System to Monitor Concrete Piles in 

China 

 

The fTB 2505, fibrisTerre’s latest distributed fiber optic 

strain and temperature sensing system, was used by NZ 

Sensing to monitor concrete piles of apartment blocks 

in northern China. Fiber optic cables were integrated 

into the rebar frames of the piles before the concrete was poured and the piles were 

subsequently subjected to vertical loads, while the system continuously monitored the strain profile. 
  

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.micronoptics.com
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Diagram of construction showing test pile and the fiber being tested 

  

Instead of using a number of individual sensors to monitor localized strain and temperature events, the fTB 

2505 system utilizes the entire fiber optic cable loops as sensors. The end-users can therefore obtain strain 

and temperature data from throughout the monitored structure, and not leave any risky locations 

unmonitored. 
 

Localized events, as small as 20 cm in size, can be reliably identified as the fTB 2505 system delivers 

measurements of better than 2 µƐ for strain and 0.1 °C for temperature with high accuracy. With a distance 

range of up to 50 km, the system is capable of covering large sized structures. 
 

The fTB 2505 system is compatible with a wide range of fiber optic cable solutions, allowing easy and 

reliable integration of the system with both new and existing soil, concrete and steel structures. 
 

Some other significant projects that use fibrisTerre technologies include concrete bridge monitoring 

(Princeton University), slope stability monitoring (ÖBB, IGMS TU Graz), reinforced concrete structure 

monitoring (Ed. Züblin AG), foundation pile monitoring (NZ Sensing), borehole monitoring  (GFZ 

Potsdam), and settlement measurements in geosynthetics  (BAM, Glötzl). 
 

For more information, please visit www.fibristerre.de or contact Dr. Nils Noether at 

nils.noether@fibristerre.de. 
  
  
  

 

BaySpec Introduces its Flexible Multi‐
Channel FBG Interrogation System 

 

BaySpec, Inc. introduces its new flexible multi‐channel 

option for its WaveCaptureTM FBG Interrogation product 

line. The SYS‐FBG line is available in standard 1, 2, 4, 8, or 

16 channel options extending the reach and flexibility of its 

FBG Interrogation Analyzers. 

 
The benefits of BaySpec’s patented design include 

ruggedness with no moving parts and hermetically sealed 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.fibristerre.de
mailto:nils.noether@fibristerre.de?subject=Announcement%20in%20ISHMII%20Monitor
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optics for excellent wavelength stability over temperature. With a broad wavelength range (1525‐1565m, 

1510‐1590nm, 1525‐1605nm, 1285‐1325nm, and others), it has a wide operating temperature range from ‐
5 to +70dC, with extended temperature options.  It also has Telcordia and MILSPEC‐810 qualified 

reliability, up to >5kHz response time per channel over USB2.0 or Ethernet interface, and low cost due to 

vertical integration and volume production.   

 

WaveCaptureTM is suitable for measuring all types of FBG temperature or strain sensors. LPG gratings 

are supported with an optional software upgrade. It is ideal for OEM Systems integrators. Full Software 

Development Kit with dll is available for a nominal charge.  Applications include SHM of buildings, 

bridges, roads, railroads, naval vessels, dams, mines, aircraft, wind turbines; perimeter sensing; oil/gas 

down hole drilling and pipeline monitoring; nuclear facilities; and, biomedical sensing; among others. 
  

For details, please contact: Eric Bergles at EBergles@bayspec.com or visit www.bayspec.com. 
  
  
  

ON THE MOVE 

  
 

Professor P.A. Muhammed Basheer, The Queen's University, Belfast, Northern 

Ireland has been appointed as Chair in Structural Engineering, University of 

Leeds. He take up this post on 1 September 2014. 

 

At Queen's, Dr. Basheer was instrumental in establishing a world leading research 

group in the field of concrete and concrete structures. He is recognized internationally 

for his original contributions to the field of testing and monitoring of durability of concrete structures. In 

this field, he has recently completed a higher research degree, Doctor of Science, based on a collection of 

his published work. 
 

At University of Leeds, he will join the School of Civil Engineering, which is synonymous with structures 

and, particularly, concrete structures. Leeds is the home of Portland cement and modern civil engineering. 

Professor Basheer considers it a great honour to accept this appointment and become part of a vibrant 

research group dealing with resilient infrastructure where there are a lot of synergies between his new 

team and ISHMII. 
  
  
  

AWARDS & NEWS 

  
 

Several ISHMII members were honored for their professional activities during the last six months. We 

would like to acknowledge each of them for these well-deserved awards, degrees and fellowships, thank 

and recognize them for representing ISHMII through their achievements and wish them even more success 

in the future. 
  

Aftab Mufti Best Paper Awards: Presented at SHMII-6 (2013), Hong Kong, the 

Aftab Mufti Medals for the best papers in the Journal of Civil Strucutural Health 

Monitoring were presented to the authors of two articles.  They are P. Rathish Kumar 

(National Institute of Technology, India) and Toshiyuki Oshima, Tomoyuki Yamazaki, 

Shuichi Mikami and Yasunori Miyamori (Kitami Institute of Technology, Japan) for 

“Detection and localization of small damages in a real bridge by local excitation using 

piezoelectric actuators” (September 2012 Volume 2, Issue 2, pp. 97-108) and K. 

Kobayashi (Gifu University, Japan) and Nemkumar Banthia (University of British 

Columbia) for “Corrosion detection in reinforced concrete using induction heating and infrared 

thermography" (June 2011, Volume 1, Issue 1-2, pp. 25-35). 
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Dr. Sreenivas Alampalli, Director of the Structures Evaluation Services Bureau for 

the New York State Department of Transportation, USA: 2014 Government Civil 

Engineer of the Year Award given by the Committee on Leadership and Management, 

American Society of Civil Engineers (ASCE) for “outstanding civil engineering 

performance in the public sector.”    
 

About the award: “This award was established by the (ASCE) Government 

Engineers Division to recognize distinguished civil engineers employed in public 

service for significant engineering contributions as a practitioner in public service.” 

 

Dr. Eugene O'Brien, Professor of Civil Engineering, University College Dublin, 

Ireland: The Cross-Modal Award in the EU Champions of Transport Research 

Competition awarded by TRA VISIONS for research on “road pavement and railway track 

deterioration models that can be used to predict the remaining service life of these 

infrastructures” 

 

About TRA VISIONS and the award: TRA VISIONS is an EU FP7 project that 

organized two competitions for transport research awards in the field of innovative transport 

concepts based on results exclusively from EU-funded projects.  “The EU Champions of Transport 

Research Competition is an excellence award for leading surface transport researchers in European 

projects. It helps us to show how important and impactful surface transport research is.” 

  

Dr. Branko Glisic, Assistant Professor of Civil and Environmental Engineering, 

Princeton University: Highly Commended Award, CIOB International Innovation and 

Research Awards 2013 in the Innovation Achiever’s Award category presented by the 

Chartered Institute of Building (CIOB) for research on Sensing Sheets for Structural 

Health Monitoring based on Large-Area Electronics and Integrated Circuits. 
  

About CIOB and the award: “The Chartered Institute of Building (CIOB) is the 

world's largest and most influential professional body for construction management and 

leadership.  It has a Royal Charter from Great Britain to promote the science and practice of 

building and construction for the benefit of society since 1934, and accredits university degrees, 

educational courses and training.”  “(CIOB) International Innovation and Research Awards, which 

have been running for over 10 years, celebrate the best in research and development, both in 

academic institutions and out in the industry. They are open worldwide to members and non-

members and all universities, accredited or not.” 

 

Dr. Branko Glisic, Assistant Professor of Civil and Environmental Engineering, Princeton 
University: E. Lawrence Keyes, Jr. / Emerson Electric Co. Faculty Advancement Award from the School 

of Engineering and Applied Science, Princeton University, in recognition of his excellence in teaching and 

scholarship. 
 

About the award: “The award is intended to recognize and assist promising junior faculty members 

and carries a certificate and unrestricted funding…” 

  

Dr. Didem Ozevin, Assistant Professor of Civil Engineering, University of 
Illinois at Chicago: Dr. Ozevin with Dr. EJ Ernesto Indacochea, Professor 

of Metallurgy, received the ASNT (American Society of Nondestructive 

Testing) Faculty Award to improve their course titled Characterization of 

Materials using Nondestructive Testing Methods. 
  

About the award: “to provide an annual financial incentive to faculty members 

in ABET-accredited engineering programs to revise their existing course(s) or to develop new courses to 

teach nondestructive testing and evaluation.” 

 

Dr. Robert Veit-Egerer, Head of Department for Asset Management and Structural 

Monitoring, Vienna Consulting Engineers ZT GmbH (VCE), Austria: Received Ph.D. 

Degree in Engineering Sciences earned from Vienna University of Technology for his 

dissertation entitled “Development of a new, monitoring based dynamic truck weight 

registration system to analyse real operational impact condition and the consequence for 

successive loading modeling on steel bridges – exemplified at the Europabrücke.” 

 

Ms. Dorotea Sigurdardottir, Ph.D. Student, Princeton University: IBM Fellowship 

2014-2015 for her work in the area of Structural Health Monitoring on the Streicker Bridge 
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CONFERENCES & WOKSHOPS 

  
  
  

 

SUMMER SCHOOL FOR GRADUATE 

STUDENTS & POST DOCTORAL 
RESEARCHERS 

http://events.unitn.it/en/smartstructures2014 

JULY 21-25, 2014  TRENTO, ITALY 

  

  

 

 
  

For More Information 

  

  

5th OSMG-2014 

5th International Forum on Opto-
electronic Sensor-based Monitoring in 

Geo-engineering 

October 12-14, 2014 

Nanjing University, Nanjing, China 

  
Announcement in English and Chinese 

  
  

  

MEMBERSHIP  

& BENEFITS 

  

 

Journal of Civil Structural 
Health Monitoring 

  

Increases the awareness of 
information about structural health 

monitoring research and 
applications  

  

Structural Health Monitoring is of 
growing concern for infrastructure 

investments worldwide 

  

Publishes peer-reviewed papers 

  

Sign up for Table of Contents Alerts 

  

  

 

Join or Renew Your 
Membership for 2014 

  

$150 ~ Individuals 

$50 ~ Students with Verified Status 

http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fevents.unitn.it%2Fen%2Fsmartstructures2014
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=https%3A%2F%2Fwww.asnt.org%2FMajorSiteSections%2FEvents-and-Publications%2FUpcoming-Events%2FSMT-2014.aspx
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.osmg2014.com%2F
http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.osmg2014.com%2FOSMG2014_CFP.pdf
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http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.ishmii.org%2Fmembers%2F
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II SIMSE (2014) 

  

October 30-
31 

Medellin, 
Colombia 

  
  

II Simposio 
Internacional 

de Monitoreo y Salud Estructural  ~ 2nd 
International Symposium on Structural 

Health Monitoring 

  
Announcement is available in Spanish Only 

  

  

 

International Symposium on Non-
Destructive Testing in  

Civil Engineering (NDT-CE) 
 

September 15-17, 2015 

Berlin, Germany 

 

For information on the CALL for 
PAPERS, please visit 

 

www.ndt-ce2015.net/call-for-papers 

 

Deadline for Submission of Abstracts is 
January 15, 2015 

 

 

$350 ~ Corporate & Institutional 
Members - 4 People 

  

Visit ISHMII.org 

 
  

  
  
  
  

SMAR 2015  - CALL for PAPERS 

 
  

Antalya, Turkey 

September 7-9, 2015 

  

Papers may be submitted 
through November 30, 2014. 

For full details, please visit 

  

www.SMAR2015.org 

  
 

 

 

CREDITS & RECOGNITION 

  

The Monitor thanks the authors of articles and their institutions for providing photographs to 

accompany the articles.   
  

CONTACT US AT THE MONITOR 

  

  

Branko Glisic, Editor-in-Chief                Bglisic@princeton.edu 

Nancy Cohen, Managing Editor                 NancyC@ishmii.org 
  

Associate Editors 

Dr. Xin Feng                                          Fengxin@dlut.edu.cn 

Dr. Branko Glisic                                   Bglisic@princeton.edu 

Dr. Werner Lienhart                             Werner.lienhart@tugraz.at           

Dr. Juan Antonio Quintana                         Jaquintana@imt.mx 
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http://click.icptrack.com/icp/rclick.php?d=foSoxV_DrpD5DPDAzLgBwBAz17lfrP_G&w=3&destination=http%3A%2F%2Fwww.ishmii.org
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