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ABSTRACT 

Frightening calamity addressed due to the water velocity of range 8m/sec by the wreckage of Savitri Bridge in 

Mahad resulted in severe destruction .We therefore propose a solution to monitor the bridge wreckage causing 

parameters like water level, Scour depth , load on the structure and pressure of water. Sensors like level sensor, 

ultrasonic sensor and pressure sensor is used to monitor and to transmit this data onto the cloud of respective 

authority via GSM module using IOT. Graphs and corresponding analysis of the sensors is sent and if these 

parameters exceed the thresholds the authorities would be informed about the condition. The proposed idea 

aims to provide a solution to have a continuous monitoring on these parameters. 
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I.  INTRODUCTION 

1.1  BACKGROUND 

Bridges are the important pivots of traffic, the damage of bridges can cause the severe cost of human life and 

property. In India, many bridges have exceeded their 50-year life span. The strength of these old bridges is no 

longer affordable to the severe nature disasters. In other words, the bridges in India are likely to suffer from the 

damage. The machineries required to monitor the conditions of bridges are rarely available and Engineers have 

to visit the site personally, so we are developing a prototype which will continuously monitor the condition of 

the bridges. 

1.2. Aim of the Project 

In India the inspection of bridges are done before and after rainy season only, so our aim is to develop a system 

which will continuously monitor the conditions of the bridge in order to avoid the accidents. We are measuring 

the  bridge wreckage causing parameters like water level, Scour depth ,load on the structure and pressure of  

river water. 

1.3 Revew of the Related Literature Survey 

Before some days the bridge on Savitri river in Mahad collapse.  The flow of water was 8m/s  and as the bridge 

was very old the piers of bridges was not strong enough to bear the pressure   of water. The PWD Engineers 

were not able to inspect the bridge on regular basis  due to lack    of machineries available. The present 
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machineries like Rebolt Hammer are used to measure the strength of bridges but to measure the underwater 

parameters person has to go physically inside the water and these inspections are done before and after rainy 

season. 

So we think to develop a system which will continuously monitor the various parameters which will cause the 

bridges to collapse.So we met PWD Engineers and asked them the various problems which they are facing 

while inspection of bridges. The problems that they are facing are measuring the underwater parameters  such as 

Scour Depth and they can’t do the inspection on regular basis. 

1.4 Present Scenario 

The statistics of previous incidents proclaim that the increased water levels and pressure of water results in 

bridge wreckage . The main requirements is under water monitoring of the bridge structure The present devices 

like  Rebolt  Hammer , Rebolt  Locator , Canin Corrosion meter etc involves manual intervention and are used 

to test the structure above water. These tests are done before rainfall and after rainfall. The proposed solution 

continuously monitors and provides the relevant information on regular basis. Sensors used are:  

• Continuity circuit to monitor continuity in the structure. .  

• Ultrasonic sensor is used to monitor the scour depth .  

• Capacitive level sensor would measure the water levels.  

• Pressure sensor to monitor the pressure of water on the  structure 

 

                                                                     Fig 1: Overview of system 

II.  WORKING PRINCIPLE 

2.1 Methodology 

 For measuring different parameters we are using different sensors such as water level sensor to measure the 

level of the river water, load cell to measure the load on the bridge, ultrasonic sensor to measure the scour depth 

and pressure sensor to measure the pressure of the river water on the pier of the bridge. We are going to set the 

threshold value for all these sensors and if the values of these sensors goes beyond the  threshold value then the 
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indication will be given to the respective authority. We will put the outputs of all these sensors on cloud using 

GSM module and IOT . 

 

                                                   Fig 2. : Block Diagram 

2.2 Block Diagram Description 

1. Power Supply Unit: It is a 5v/12v/ power supply that provides supply voltage to the sensornodes, 

microcontroller and GSM module. 

2. Water level sensor: It indicates the water levels of the river onto the structure. If the water levels 

exceeds the prescribed value are sensed by the sensor a alert signal is given to the authority.  

3.Scour depth: Ultrasonic sensor is used where a ultrasonic pulse is transmitted and the time for 

transmission and reception is measured .this notifies the scour of the structure.  

4.Pressure Sensor: Water pressure on the pier structure and the abutment is measured using the pressure 

sensor and thus helps to know the velocity of the water.  

5. Continuitycircuit: The transistorised circuit is used to check whether there is continuity or 

discontinuity. 

6. Processing Unit: The sensor data is collected and analysed using a microcontroller and converted 

intodigital values to plot the corresponding values in the form of graph. 

7. GSMmodule: The data from microcontroller is transmitted onto the cloud using gsm module and things 

peak is used to provide graphs of relevant data. 

 

III. SYSTEM HARDWARE 

3.1 Continuity Circuit 

Continuity circuit consist of a transistor and LED. When there is continuity in the structure transistor will be 

turn on and therefore LED will not glow but if there is any discontinuity in the structure the transistor will be 
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turn off and therefore it will force LED to become off. Hence in this way we can monitor if there is any 

discontinuity in the structure.  

3.2 Ultrasonic Sensor:Tdc 1000: 

 The TDC1000 is a fully integrated analog front-end for ultrasonic sensing measurements of level, fluid 

identification/concentration, flow, and proximity for ultrasonic sensing measurements of level, fluid 

identification/concentration, flow, and proximity distance applications common in automotive, industrial, 

medical, and consumer markets. When paired with an MSP430/C2000 MCU, power, wireless, Application and 

source code, TI provides the complete ultrasonic sensing solution 

3.3 YF-S201 Water Flow Sensor: 

Measure liquid/water flow for your solar, water conservation systems, storage tanks, water recycling home 

applications, irrigation systems and much more.  The sensors are solidly constructed and provide a digital pulse 

each time an amount of water passes through the pipe. The output can easily be connected to a microcontroller 

for monitoring water usage and calculating the amount of water remaining in a tank etc. 

3.4 GSM Sim 900A: 

GSM/GPRS Modem-RS232 is built with Dual Band GSM/GPRS engine- SIM900A, works on frequencies 900/ 

1800 MHzThe Modem is coming with RS232 interface, which allows you connect PC as well as microcontroller 

with RS232 Chip (MAX232). The baud rate is configurable from 9600-115200 through AT command. The 

GSM/GPRS Modem is having internal TCP/IP stack to enable you to connect with internet via GPRS. It is 

suitable for SMS, Voice as well as DATA transfer application in M2M interface. The onboard Regulated Power 

supply allows you to connect wide range unregulated power supply . Using this modem, you can make audio 

calls, SMS, Read SMS, attend the incoming calls and internet etc. through simple AT commands. 

3.5 ATMEGA 328: 

The Atmel Pico Power ATmega328/P is a low-power CMOS 8-bit microcontroller based on the AVR enhanced 

RISC architecture. By executing powerful instructions in a single clock cycle, the ATmega328/P achieves 

throughputs close to 1MIPS per MHzThis empowers system designer to optimize the device for power 

consumption versus processing speed. 

The Atmel 8-bit AVR RISC-based microcontroller combines 32 kB ISP flash memory with read-while-write 

capabilities, 1 kB EEPROM, 2 kB SRAM, 23 general purpose I/O lines, 32 general purpose working registers, 

three flexible timer/counters with compare modes, internal and external interrupts, serial programmable 

USART, a byte-oriented 2-wire serial interface, SPI serial port, 6-channel 10-bit A/D converter (8-channels in 

TQFP and QFN/MLF packages), programmable watchdog timer with internal oscillator, and five software 

selectable power saving modes. The device operates between 1.8-5.5 volts. The device achieves throughput 

approaching 1 MIPS per MHz 

 

IV. ROLE OF INTERNET OF THINGS: 

WHAT IS INTERNET OF THINGS? 

INTERNET OF THINGS (IOT) is a concept and paradigm that consider pervasive presence in the environment 

of variety of things/objects that through wired and wireless connections and unique addressing schemes are able 
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to interact with each other and cooperate with other things/objects to reach applications/services and reach 

common goals 

WHAT IS THINGSPEAK? 

"ThingSpeak is an open source Internet of Things (IoT) application and API to store and retrieve data from 

things using the HTTP protocol over the Internet or via a Local Area Network. ThingSpeak enables the creation 

of sensor logging applications, location tracking applications, and a social network of things with status 

updates". 

ThingSpeak was originally launched by iot Bridge in 2010 as a service in support of IoT applications. 

ThingSpeak has integrated support from the numerical computing software MATLAB from MathWorks. 

Allowing ThingSpeak users to analyze and visualize uploaded data using Matlab without requiring the purchase 

of a Matlab license from Mathworks. 

ThingSpeak has a close relationship with Mathworks, Inc. In fact, all of the ThingSpeak documentation is 

incorporated into the Mathworks' Matlab documentation site and even enabling registered Mathworks user 

accounts as valid login credentials on the ThingSpeak website. The terms of service and privacy policy of 

ThingSpeak.com are between the agreeing user and Mathworks, Inc. 

ThingSpeak Features: 

•  Real-time data collection and storage 

•  MATLAB analytics and visualizations 

•  Alerts 

•  Scheduling  

•  Device communication 

•  Open API 

•  Geolocation data 

•  Data collection server code available on GitHub 

ThingSpeak Works With: 

•  Arduino 

•  Particle Photon and Core 

•  Raspberry Pi™ 

•  Electric Imp 

•  Mobile and web apps 

•  Twitter 

•  Twilio 

•  MATLAB 

 

V. CONCLUSION 

In ths way we are going to smartly monitor the condition of the bridges by sending the output  values of the 

sensors to the respective authority using IOT so that if there is any wreckage in the bridge the respective 

authority can take proper action by saving the life of people. 
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