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INTRODUCTION 

Railway systems are critical in many regions, and 
can consist of several tens of thousands of bridges, 
being used over several decades. It is critical to 
have a system to monitor the health of these 
bridges and report when and where maintenance 
operations are needed. Advancements in sensor 
technology have brought the automated real-time 
bridge health monitoring system. Many long span 
bridges in Korea and in Japan have adopted this 
real-time health monitoring system. However, 
current system uses complicated and high cost 
wired network amongst sensors in the bridge and 
high cost optical cable between the bridge and the 
management centre, which increases the overall 
cost of installation and maintenance cost of health 
monitoring system. The complicated wiring also 
makes the installation and repair/replacement 
process difficult and expensive. 

In this project an idea of bridge health monitoring 
system using wireless is proposed. For short 
distance (among sensors in the bridge) RF module 

is used as wireless network, and GSM is used for 
long distance (between the bridge and the 
management centre) data communication. This 
technology can be called MBM (Monitoring Based 
Maintenance) that enables the bridge maintenance 
engineers monitor the condition of the bridge in 
real time. The sensors installed on various parts of 
the bridge as shown in Fig.1 monitors the bend, 
beam sustainability, weight of the Train etc. At any 
point of time if any of these parameters cross their 
threshold value the communication system informs 
the management centre giving an alarm for taking 
precautionary measures. The complete parameters 
of the bridge are taken by a PIC microcontroller and 
sent to another module which is located in a short 
distance. Here the communication established is 
using RF module that uses wireless Transmitter and 
Receiver circuitry. The receiver module as shown in 
Fig.2 takes the parameters from the transmitter and 
sends a message with all the parameters to a 
database centre. The communication established 
between the intermediate module and the database 
centre is using GSM technology.  The sensory 
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Bridge monitoring system is significant to health diagnosis of railway bridges. This paper proposed and 
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inputs are process to represent the condition of the 
bridge against seismic loads, loads etc. 

LITERATURE SURVEY 

[1] Roger W. Lockhart is vice president of DATAQ 
Instruments, “http://www.dataq.com/applicat/ 
articles/ bridge-structural-monitoring.html” The 
collapse of the I-35W Mississippi River Bridge in 
Minneapolis, Minnesota on August 1, 2007 was a 
calamity of huge proportion. Carrying over 135,000 
vehicles daily, the bridge failed during the evening 
rush hour resulting in thirteen fatalities and 145 
injuries. Almost immediately plans were formulated 
for a replacement bridge, which subsequently 
opened on September 18, 2008. But unlike its ill-
fated predecessor the new I-35W Saint Anthony 
Falls Bridge is designed with an integral state-of-
the-art monitoring system that continuously 
assesses bridge integrity to ensure that a 
catastrophic failure will not repeat. [2] Peter 
FURTNER, Danilo DELLA CA’, Chinmoy GOSH, 
“Structural Health Monitoring of Signature Bridge in 
Delhi - the Bridge - Structural - Health - Monitoring 
- System for the Wazirabad Bridge Project”, 
http://www.brimos.com/Brimos/HTML/downloads/2 
013/Fullpaper_Furtner_2013.pdf A new cable-stayed 
bridge is currently under construction across the 
River Yamuna in Wazirabad, Delhi. The bridge will 
have a total length of 675 m, with a main span of 
251 m. Its steel-concrete composite deck, with a 
total width of 35.20 m, will carry four lanes of traffic 
in each direction. Its dramatic inclined steel pylon, 
with a height of 154 metres, and elegant stay cable 
design, will make it a particularly attractive and 
imposing addition to the Wazirabad skyline. The 
bridge will be equipped with a sophisticated 
structural health monitoring system, supplied by a 
joint venture of Mageba India, Mageba Switzerland 
and Vienna Consulting Engineers. The paper 
describes the purpose of the system and the 
requirements it will fulfil, and presents the general 
system layout, a description of the equipment and 
the technical solution for data transfer. A special 
focus is given to the subject of data management, 
which includes the archiving, analysis and 

presentation of the recorded data. In addition to 
the compulsory control room devices, the system 
will include a user interface which allows secure 
internet access to the monitoring data and results, 
from any location at any time. [3] Client of NTT 
Data, Implementation of bridge monitoring system 
in Vietnam With Japan facing the recent social 
infrastructure issue of aging infrastructure, NTT 
DATA developed a solution which remotely 
monitors bridges in real time to provide valuable 
information for maintaining bridge structures, and 
estimating the extent of structural fatigue. NTT 
DATA helped the company by implementing the 
bridge monitoring system- BRIMOS with the 
support of ODA (Official Development Assistance) 
and successfully took the first step to expanding 
market share in SouthEast Asia. Challenge: The Cau 
Can Tho Bridge is a newly constructed bridge built 
over the Mekong Delta basin where the foundation 
is naturally very soft. The client was concerned 
about the possibility of adverse influences of 
ground subsidence on the bridge’s foundations 
(such as unexpected large-scale deformation). The 
bridge is used by a particularly high number of 
large vehicles carrying unusually heavy cargo as the 
logistics industry in vetnam that is still under 
development. 

RF module: 

A radio frequency module consists of an encoder 
(HT12E) connected to transmitting antenna at the 
Sensor point and a receiver on the Data Acquision 
device consists of decoder (HT12D) with receiving 
antenna for effective communication. 

 



National Conference on Communication and Image Processing, 2019 

 

Fig 1: The Humber Suspension Bridge 

BLOCK DIAGRAM: 

 

Fig 3.1: The block diagram of Bridge Monitoring 
System 

BLOCK DIAGRAM OF MICROCONTROLLER 

 

Fig 4.1:Block Diagram of Microcontroller 

HARDWARE SPECIFICATIONS: 

LPC 2148: 

 16/32 bit ARM7 with 512K bytes Program Flash 
and 42K bytes RAM. 

 USB Connector 

 2 button reset and ISP 

 Power supply LED  

IR SENSOR 

 Operating Voltage: 5V 
 Sensitivity: upto 30cm Adjustable 
 Logic Output :-1/0 – 5V 
 Adjustable range with POT. 

DC MOTOR 

 RPM : 60 
 Operating Voltage : 12V DC 
 Shaft Diameter : 6mm with internal hole 
 Torque : 2kg-cm 
 

L293D MOTOR DRIVE 

 Logic/motor supply maximum voltage: 4.5-36 V 
 I/P and enable line voltage range: 7 V 
 Peak O/P current (non repetitive), 
t<=100ms(per 2 channels) :+/- 2.4A 
 Total Continuous Heat Dissipation: 4W 

BLUETOOTH MODULE: 

 Frequency : 2.4GHz ISM Band 
 Modulation : GFSK (Gaussian Frequency Shift 
Keying) 
 Security : Authentication and Encryption 
 Power Supply : +3.3V DC 50 Ma 

LOAD CELL: 

 Ready to interface with microcontrollers 
 8 bit data O/P reference to load 
 UART O/P 
 Varies from 0-255 
 
VIBRATION SENSOR: 
 
 Sensitivity: Greater than or equal to 0.2g 
 Height adjustable 
 Operating voltage: 12VDC 
 Frequency range: 0.5HZ ~ 20 HZ 
 
FLEX SENSOR: 
 
 Flat resistance : 25K Ohms 
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 Resistence tolerance : +/- 30% 
 Bend resistence range : 45K -125K 
Ohms(depending on bend radius) 
 Power rating: 0.50W continuous 
 
LCD DISPLAY: 
 
 Display mode: STN,BLUB 
 Display format: 16 characters * 2 lines 
 Viewing direction: 6 o’clock 
 Display font: 5*8 dot 

IMPLEMENTATION DETAILS 

 Declare the variables IR1, IR2, Loads and 
Vibrator as input. 

 Declare stepper as output. 

 Initialize LCD, ADC. Display Bridge Monitoring 
System.  

 Initialize GSM and send sms as BMS. 

 If maximum load is detected then display 
maximum load detected and stepper motor should 
rotate anti clockwise.  

  If the flex sensor reaches the maximum 
threshold then display earthquake happening and 
send message to monitor house. The gate is closed 
and opened once we get message from the 
monitor house.  

 If the load sensor senses the maximum load 
then the gate is closed.  

 The IR sensor keeps count of the number of 
vehicles that enter the bridge and the count value is 
incremented.  

 If the count of the vehicle increases the 
threshold then the gate is closed and the gate is 
opened once the vehicles are out of the bridge. The 
count is also decremented. 

 The condition of the bridge is constantly 
displayed on the LCD.  

HARDWARE AND SOFTWARE REQUIREMENTS 

HARDWARE COMPONENTS: 

 ARM7 LPC2148 

 LCD - 16 x 2  
 Flex sensor 
 DC Motor 
 Load Cell Sensor 
 Alarm 
 Vibration Sensor 
 Power supply circuit 
 IR Sensor 

SOFTWARE COMPONENTS: 

 Embedded c 
 Keil 
 Flash magic 
 
ADVANTAGES 
 
The advantages of Bridge Monitoring system are as 
follows: 
 Safety of bridges is achieved 
 Cracks can be monitored in the initial Stage 
 Avoiding Traffic in Bridges 

APPLICATIONS 

Bridge Monitoring System can be used in the 
following areas: 

 Highway bridge Monitoring 
 Hanging Bridge Monitoring 
 RAILWAY/Metro BRIDGE Monitoring. 

RESULTS 
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Fig 9.1: The Components of the Bridge Moniroring 
System 

 

Fig 9.2: Implemented Bridge Monitoring System 

 

Fig 9.3: The Outputs of LCD 

CONCLUSION 

  Even in developed nations like USA, it has been 
found that more than one out of every four bridges 
are structurally deficient.  
 This wireless technology could avert the kind of 
bridge collapse that killed 13 and injured 145 along 

Minneapolis on Aug. 1, 2007 at one-hundredth the 
cost of current wired systems.  
 This system can help in monitoring the bridge 
in an efficient, cost effective and reliable manner.  
 The immediacy, low cost, low energy and 
compact size add up to a revolution in bridge safety 
monitoring, providing a heightened level of early-
warning capability.  
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