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Introduction 
 

Originally built in 1935, Huey P. Long Bridge is a cantilever truss bridge that crosses 
over Mississippi River. It is named after then Louisiana governor, and was the first 
Mississippi River crossing in the state of Louisiana. It is located few miles away from the 
city of New Orleans, and is the only railroad bridge within 100 miles. Currently, it is the 
second largest railroad bridge in the US after Norfolk Southern Lake Pontchartrain 
Bridge. The bridge structure was originally designed by the Madjeski and Masters. The 
overall length of the bridge is 2400 ft, with three navigation spans of 530 ft (162 m), 790 
ft (241 m), and 530 ft (162 m) respectively. In addition to carrying rail traffic, the bridge 
also carries vehicular traffic through two narrow roadway decks 18 ft (5.5 m) wide, and 
does not have any shoulders. It is estimated that on average, the bridge carries 30 trains as 
well as 50,000 vehicles per day. Figure 1 shows a photo of the bridge taken in March 
2008. 

 
 

 
Figure 1: Photo of the Huey P. Long bridge taken in March 2008 

  
Bridge Expansion Project 
Due to significant traffic growth since the original bridge opening, and huge volumes of 
daily vehicular commute, the Louisiana Department of Transportation  
(LADOT) decided to improve traffic flow by widening the bridge rather than replacing it 
to avoid Rail traffic interruption. The widened structure will have three lanes of traffic, 
which equals to 40 ft of traffic width, in addition to the shoulders.  



The construction plans consisted of strengthening the old piers to carry the widened 
structure. The plan required adding W Frames to the piers before installing the upstream 
and downstream new trusses. At the time of writing this paper, the construction is in the 
stage of adding the new trusses. Figure 2 shows the cross section of the Huey P. Long 
Bridge before and after widening. Figure 3 shows a computer generated image of the 
bridge after the widening construction is complete. The $1.2 billion widening project 
started in April 2006, and is projected to be completed in 2013. 
 

 
Figure 2: Huey P. Long Bridge cross section before and after the widening  

 
 

 
Figure 3: The bridge as will appear after the completion of the widening construction 

 
 
The widening project team consists of Louisiana TIMED Managers, LTM representing 
Louisiana Department of Transportation, LADOT, as the overall manager of the project, 
the construction contractors including Massman, Traylor Bros and IHI (MTI) joint 
venture, and HNTB as the designer firm.  
Since some of the construction loads resulted from adding the new structural members 
are essentially transferred to the old bridge truss members during the construction, the 



designer was concerned with overloading the old truss elements. Due to complications in 
predicting the precise load transfer, a monitoring system was essential to “watch” the 
change of stresses and deformations continuously at all stages of the project. CTLGroup 
was hired as the sub-contractor to design and install the monitoring system. 
  
Structural Health Monitoring System Specifications 
CTLGroup designed and installed the truss monitoring system for the bridge after 
winning the bid for designing and installing the monitoring system in 2007. The field 
portion of the work for the truss monitoring system began in January 2008. 
The Truss Monitoring program consisted of the following:  
 
1. Determination of initial forces in the eye bars through vibration testing  
2. Installation of strain gages for model calibration as well as measurement of the 
changes in stresses in 433 members during the construction.  
3. Designing remote monitoring system software to read all gages, make comparisons 
with predicted values and provide daily reports through a secure web site during the 
construction process. 
 
Eye bar Force Measurements 
A total 96 eye bars were selected from top chord and vertical members to measure the 
initial forces. Estimating the force through vibration measurement along with a load test 
was used to calibrate the analytical bridge model. The eye bar forces measurement 
involved attaching an accelerometer to the eyebar, and excite it by an impact hammer. 
The recorded vibrations were transferred to the frequency domain using FFT technique. 
The FFT represents the fundamental vibration frequencies of the eye bar, which is in turn 
correlated to the tension force in the eye bars. The technique has been developed and is 
widely being used for hanger/cable force measurements without significant bending 
stiffness, and is modified by CTLGroup1 to measure the forces in members with bending 
stiffness as well. Figure 4 shows a typical eyebar being instrumented. Figure 5 shows a 
typical FFT plot obtained from an eye bar vibration test. The results generally agreed 
well with the predicted values obtained from the model as shown in table 1. 
 

 
Figure 4- Instrumentation of the eye bars for tension force measurement 



 
 

Figure 5: FFT plot showing Fundamental frequencies of a typical eyebar in a cluster 
 

Table 1- Comparison of the typical measured forces for an eyebar cluster  

Eyebar Measured 1st Natural Frequency (Hz)
Axial 
Force 
(kips)

1 2.57 353 
2 2.38 303 
3 2.81 421 
4 2.81 421 
5 2.97 469 
6 2.73 397 
7 2.53 342 
8 2.85 432 

Predicted Force 353+98

 
Strain/Stress Monitoring System 
Two types of stain gages were installed on the Huey P. Long Bridge. The first system 
was employed to monitor the change of stress in the truss members at a relatively slow 
sampling rate. 433 members were instrumented using 777 vibrating wire strain gages. 
These strain gages measure the axial strain in the construction sensitive truss members.  
Spot weldable vibrating wire gage was selected to monitor the stress in truss members 
since they are proved to be reliable for long term monitoring. However, due to extensive 
corrosive environment of Louisiana, extra measures were taken to protect these gages 
against corrosion. These methods included sealing the gages using grease and special 
sealants to prevent moisture in the proximity of the gage. Temperatures are also being 
monitored using thermistors at a series of locations throughout the bridge superstructure 
for temperature compensation. Figure 6 shows a typical strain gage installation as 
performed by CTLGroup staff. 

Fundamental frequencies  



 

Figure 6- Spot welding the vibrating wire strain gages 

This monitoring system will remain active as the instruments measure and transmit data 
about the bridge’s structural behavior until late 2011, at which time all major structural 
additions will be completed. 

A second monitoring system was developed for calibration of the Finite Element model 
of the bridge. This system employed 52 foil resistance spot weldable strain gages at 
various truss members. The main advantage of foil resistance strain gage is its ability to 
measure data at a fast rate, which makes it suitable for dynamic measurements. The test 
was conducted using a single DASH 9-44CW locomotive with a specified weight of 
415,000 lbs as shown in Figure 7. The calibration factors were computed based on the 
relationship: 

measured
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σ
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The results of the tests were inconclusive towards establishing calibration factors with a 
high degree of certainty, most likely due to the relatively small strain changes induced by 
the single locomotive as shown in figure 8. Virtually all of the corresponding stress 
changes were less than 1.0 ksi, with many less than 0.5 ksi.  
The overall instrumentation layout for both static and dynamic monitoring systems is 
shown in figure 9. 
 
Remote Monitoring system software 
All of the static strain gages are connected to the multiplexers that are connected to 
wireless Radio Frequency (RF) transmitters. The data are sent wirelessly from the 
multiplexers to the five data loggers that are installed at different locations of the bridge. 
The data loggers in turn send their stored data through wireless RF transmitters to a 



central computer station located in an office at the bridge site. The computer station acts 
as an internet server. The daily fluctuations of the data as well as any possible change in 
the trends of the data with respect to the established baseline are compared with the 
maximum and minimum allowable stresses as defined from Finite element model. A 
Web-based software developed by CTLGroup presents the data, and if any gage reading 
exceeds the allowable limit, the software turns on a red flag on the website showing the 
exceeded reading. The secured password protected website is also able to plot the time 
history of any of the gages for any desired time period. Figures 10 and 11 show the 
remote monitoring website screens.  
 
 

 
Figure 7- Dynamic load test using a single locomotive  
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Figure 8- Typical strain response showing small variation of strain due to the locomotive 

loading 
 



 
Figure 9: Overall instrumentation layout of all gages 

 
 

 
Figure 10: The website represents predicted as well as measured values 

and puts a red flag on the gage readings that exceed allowable limits 
 
 



 
Figure 11: Typical plot of the strain time history from the secured web 
site, showing the trend of stress change in one of the truss members at 

various construction stages 
 
 

CONCLUSION 
This project shows a successful example of the utilization of the state of the art 
techniques for remote structural health monitoring of one of the largest US railroad 
bridges. The advent of programmable data loggers for structural health monitoring as 
well as wireless data transmission capabilities has allowed processing of large quantities 
of data to provide insight to construction monitoring, performance and surveillance of 
bridge structures. By utilizing web-based interfaces for such systems, it provides a means 
for data access by unlimited parties, concurrently without special software by using 
standard web browsers. Through the use of the internet, data can be posted to a password 
protected website that can be accessed by owners, engineers and contractors concurrently 
to view information in real time. This system will help the project parties make timely 
decisions regarding potential loading hazards associated with this unique bridge widening 
project.  
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