
ISSN (O) 2393-8021, ISSN (P)  2394-1588 

 
IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Vol. 8, Issue 7, July 2021 

DOI:  10.17148/IARJSET.2021.8755 

© IARJSET               This work is licensed under a Creative Commons Attribution 4.0 International License                 270 

REAL TIME MONITORING OF BRIDGE 

USING WIRELESS TECHNOLOGY 
 

Sampath Kumar S1,Chethana K S2 , Bhavana B S3, Mamatha K S4 

Assistant professor, Department of ECE,K.S Institute of technology Bangalore, India1 

Final year B.E, Department of ECE, K.S Institute of technology, Bangalore , India 2,3,4 

 

Abstract- The bridges get damaged due to aging or damage due to natural calamities, the people will remain unnoticed 

of it. Then the bridges will be a danger to travel as it can collapse anytime and leads to disaster. So, continuous bridge 

checking must be done for better bridge health. For solving this problem, a design for continuous bridge monitoring has 

been proposed using wireless IoT technology. This proposed design helps in monitoring bridges and can also be applied 

for flyovers. The design consists of monitoring devices as sensors like load sensor, water level sensor, vibration sensor 

and tilt sensor which are interfaced with communication devices. For storing the status of a bridge, a database is used. 

The processor is being used for calculation and analyzing the data which is received by the monitoring devices. The 

design monitors the real-time condition of bridges and flyovers. The proposed is implemented at a low cost.  

         This project helps in monitoring bridges and can also be applied for flyovers. The design consists of monitoring 

devices as sensors like load sensor, water level sensor, vibration sensor and tilt sensor which are interfaced with 

communication devices. For storing the status of a bridge, a database is used. The processor is being used for calculation 

and analyzing the data which is received by the monitoring devices. The design monitors the real-time condition of 

bridges and flyovers. The proposed is implemented at a low cost.  

 

I. INTRODUCTION 

The engineers are building structures like buildings, dams, bridges etc which are used by the people in their everyday 

life, they indirectly effect the environment. The major cause of bridge failure is the scour. In the year 2016, sudden floods 

in the Mahad district on Savitri river which lead to a bridge collapsing. There are many cases of airport bridges getting 

collapsed. There are bridges all over the world that are used for several decades. Those bridges must be continuously 

monitored. The existing system uses a wired network which is complicated and high cost. It is using an optical cable of 

a wired network. This designed system focuses on the health monitoring of the bridges using sensors with the wireless 

network. The sensors real-time data is stored onto the server which can be accessed by the user. The multiple bridges are 

connected with a common server. This common server stores all the real-time data that is received by the sensors. The 

server sends an alert signal to the company head if there is any sensor data which is greater than the threshold. The 

company employee will be assigned the task of servicing that particular bridge. The user can decide the status of the 

bridge because in the server an alert message is displaced in front of bridge.  

  

II. PROPOSED METHEDOLOGY 

            The block diagram is as shown in fig 1 It has a Raspberry pi 3 module which is the processor which is interfaced 

with a load sensor, ultrasonic sensor, vibration sensor, water level sensor, servo motor, wi-fi module. At any real time, 

the load sensor measures the amount of pressure that is applied by vehicles; the vibration sensor measures the varying 

strength of the bridge that can happen due to high wind speed, cyclone or hurricane; the water level sensor measures the 

amount of water level rising; the flex sensor measures the bending of  

the bridge with respect the normal position; the servo motor is used to close the gates of the bridge gate1 and gate2 if the 

bridge readings cross the threshold set for the bridge. It provides safety to the travellers who use that bridge. The coding 

for the processor raspberry pi is done using the python language. The sensor data are collected by the processor. It checks 

with the threshold values set for the bridge, a buzzer turns on. The real-time data’s are sent to the cloud/ server. If an alert 

message is received by the server then the company head assigns the task to a particular department worker to repair the 

bridge. The user can access the status of the bridge using the application on mobile.  

   Ultrasonic level sensor:  

It is used to measure water levels from a    bridge by sending out sound waves. It measures the time taken for the echo to 

hit the target and return to the sensor.  

    Load Cell:  

A load cell is a type of transducer specifically a force transducer. It converts a force such as tension, compression, 

pressure, or torque into an electrical signal that can be measured and standardized. The load sensor measures the loads of 

the vehicles that are crossing the bridge. The load values are continuously sent to the processor.  
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Raspberry pi 3:  

     This module allows the users to build computer programs which are complex. The coding in the proposed design is 

done using the python.  

 Vibration sensor:  

This sensor has a piezo sensor, a filter, capacitor and a bridge rectifier. It generates an output voltage which is proportional 

to the applied pressure. When a natural calamity like earthquake occurs then vibrations are detected by the sensor which 

generates an output voltage proportional to the vibrations sensed.   

Wi-fi module:   

This module is used for transmitting the data received from the sensors to the server. It is interfaced with raspberry pi 3 

modules.   

Water level sensor:  

This sensor detects the water level. It is used in sensing the amount of rainfall, liquid leakage and water level. It has 3 

pins power supply, signal input and ground. The water level sensor is placed below the bridge. If the bridge is covered 

with water, then the water level tells the level of water that the bridge is held with. This sensor is fixed at the bottom of 

the bridge and the top of the bridge.  

  Servo motor:  

It is used for closing the gates of the bridge. The main function is to receive the control signal for the desired output 

position of the servo shaft. It uses Pulse Width Modulation (PWM) as a control signal.  

    

III. BLOCK DIAGRAM AND FLOW CHART 

         

Figure: 3.1general block diagram 

 

 

 
                                                            Figure: 3.2 general flow chart  
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IV. RESULTS 

                                                                                          

                    
Figure 4.1.1 : When the load on the                         Figure 4.1.2: when the load on the bridge 

bridge is greater than the threshold value gate will close           is less than the threshold value gate will open 

          

                                                               

                              
             Output 1: When the load on the bridge                   Fig 4.1.3: Sensor showing high water level increases                   

above the threshold overload will be detected  

         

 
    

Output 2: Blynk application detects high Vibration 
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Output 3: Blynk Application showing that the water level is low and the tilt is normal 

 

Fig 4.1.4: Sensor showing the level of water which is low 

 
Output 4: Blynk application showing that the tilt detected and also vibration which is not detected 

 

V. CONCLUSIONS 

Bridge health monitoring is a concern in the world. The proposed system manages to collect the data from all the sensors. 

The real-time sensors data is sent to the server using the wi-fi module. The processor and server both come to know if 

the bridge needs any servicing when the sensor data crosses the threshold. The server data can be accessed by the user 

using an application. The server sends the alert message to the company head of the company which constructed the bride 

if the bridge needs any servicing with the help of real-time sensor data. Many bridges sensors are continuously monitored 

and the data are stored in the server. If any bridge sensor data needs alertness then the alert signal is sent to the company 

head of that particular bridge. The gates of the bridges get closed by servo motors if the bridge needs servicing and sensor 

data crosses more than the peak value.  

 

VI. REFERENCES 
[1] Khemapech, W. Sansrimahachai, and M. Toahchoodee, “A real-time Health Monitoring and warning system for bridge structures,” IEEE 

Reg. 10 Annu. Int. Conf. Proceedings/TENCON, pp. 3010–  

3013, 2017, doi: 10.1109/TENCON.2016.7848598. s  
[2] Y. T. Liu, J. H. Tong, Y. Lin, T. H. Lee, and C. F. Chang, “Real-time bridge scouring safety monitoring system by using mobile wireless 

technology,” Proc. - 4th Int. Conf. Genet. Evol. Comput. ICGEC 2010, pp. 501–504, 2010, doi: 10.1109/ICGEC.2010.131.  

[3] https://www.hindustantimes.com/mumbai news/british-era-mumbai-goa-highwaybridgecollapses-over-savitri-river-due-
torains/storybX3MCDs0swzmBKqjfrjPPI.html.  [4] J. Zhang and W. Chen, “Design of a monitoring system of airport boarding bridge based on ZigBee 

wireless network,” 26th Chinese Control Decis. Conf. CCDC 2014, pp. 2486–2491, 2014, doi: 10.1109/CCDC.2014.6852591.  

[5] S. Xi, “Notice of Retraction The research of Bridge state monitoring system based on IOT technology,” Adv. Manag. Sci. (ICAMS), 2010 
IEEE Int.  Conf.,  vol.  3,  2010,  doi:  

10.1109/ICAMS.2010.5553282 M4 - Citavi.  

 M. A. D. Sonawane, and M. N. Ms. Pooja. P. Vichare, Mr. Shubham. S. Patil, and P. Chavande,  
“Bridge Monitoring System Using IOT,” MAT Journals, J. Adv. Electro. Devices, vol. Volume 3, no. Issue 2, pp. 1–3, 2018.  

[6] S. K. P. Muddala, Divya, Dhanashree Kamble,  

Pooja Nimbalkar, Ravina Patil, “IOT Based Bridge Monitoring System,” Int. J. Res. Appl. Sci. Eng. Technol., vol. 5, no. 2, pp. 2044–2047, 2019, doi: 
10.22214/ijraset.2019.4420.   

[7] A. R, S. S. Mesta, V. A U, R. G, and H. K.  

Sivaranan, “Brigde monitoring system using wireless networks,” Ijariie, vol. 2, no. 5, pp. 107–111, 2017.   
[8] J. L. Lee, Y. Y. Tyan, M. H. Wen, and Y. W. Wu, “Development of an ioT-based bridge safety monitoring system,” Proc. 2017 IEEE Int. 

Conf. Appl. Syst. Innov. Appl. Syst. Innov. Mod. Technol. ICASI 2017, no. 1, pp. 84–86, 2017, doi:  

10.1109/ICASI.2017.7988352.  

  

  

  

  

https://iarjset.com/


ISSN (O) 2393-8021, ISSN (P)  2394-1588 

 
IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Vol. 8, Issue 7, July 2021 

DOI:  10.17148/IARJSET.2021.8755 

© IARJSET               This work is licensed under a Creative Commons Attribution 4.0 International License                 274 

[9] P. K. Patil, “bridges,” pp. 371–375, 2017.  

[10] P. D. A. Jakkan and A. Pic, “Bridge Monitoring System using IoT Technology,” vol. VIII, no. Ii, pp. 182–184, 2019.  

[11] P. S. A. K. Amrita Argade, Sanika Chiplunkar,  
Rohini Kumbhar, Varsha Kusal, “REAL TIME  

BRIDGE  MONITORING  AND  ALERT  

GENERATION SYSTEM USING IoT,” OAIJSE, vol. 3, no. 5, pp. 52– 55, 2018.  

   

https://iarjset.com/

	I. INTRODUCTION
	II. PROPOSED METHEDOLOGY
	III. BLOCK DIAGRAM AND FLOW CHART
	IV. RESULTS
	V. CONCLUSIONS
	VI. REFERENCES

