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Abstract-Many of the bridges in cities built on the river are subject to deterioration as their lifetime is expired but they are still  

in use. They are dangerous to bridge users. Due to heavy load of vehicles, high water level or pressure, heavy rains these 

bridges may get collapse which in turn leads to disaster. So, these bridges require continuous monitoring. So we are proposing 

a system which consists of a weight sensor, water level point contact sensor, Wi-Fi module, and Arduino microcontroller. This 

system detects the load of vehicles, water level, and pressure. If the water level, water pressure and vehicle load on the bridge 

cross its threshold value then it generates the alert through buzzer and auto barrier. If it is necessary, then the admin assign the 

task to the employees for maintenance. 
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I.INTRODUCTION 
In order for us to be market leaders, we should be out in 

the market with a product/brand by May 2019 to stay 

relevant and to ride this 3 red wave of internet Smart 

bridge and the team is ahead of the curve both in terms 
of visibility and technology in terms of IoT.Establish a 

new entity named Smart bridge Technologies which 

focus on IoT for construction vertical with a similar 

business model as hoc safety. Bridges and flyovers are 

critical in many regions, 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 among sensors in the bridge and high 

cost optical cable between the bridge and the 

management center, 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) IEEE 

802.11 wireless communication, ESP8266 is used as 

wireless network. 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 monitors the vibration, traffic, weight 

of the vehicles, measurement of water level etc.  

 

At any point of time if any of these parameters cross 

their threshold value the communication system informs 

the management center giving an alarm for taking 

precautionary measures. The complete parameters of the 

bridge are taken by an arduino processor and sent to 

another module which is located in a short distance. 

Here the communication established is using ESP8266 
that uses wireless transmitter and receiver circuitry. The 

receiver module takes the parameters from the 

transmitter and sends a message with all the parameters 

to a database center. The communication established 

between the intermediate module and the database 

center is using IEEE 802.11 technology. 

 

II.RELATED WORK 
In this proposed system, we will use sensors like weight 

sensor, water level point contact sensor, vibration 

sensor, wifi sensor as sensing de-vices. These sensors 

will be responsible for sensing the load on the bridge, 

pressure of the water, level of the water rising in the 

river. The data sensed by sensors will get converted into 

an electrical signal. The devices which generate output 

are generally called as actuators (sound buzzer, auto 

barrier).Both sensor and actuator are collectively called 

as a transducer. The electrical signal will get transmitted 
to the Arduino Microcontroller. 

 

Architecture of Arduino Uno is a microcontroller board 

based on the ATmega328P (datasheet). It has 14 digital 

input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a 

USB connection, a power jack, an ICSP header and a 
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reset button. It contains everything needed to support 

the microcontroller; simply connect it to a computer 

with a USB cable or power it with an AC-to-DC adapter 

or battery to get started. 

 

 

 

 

 

 

 
 

Fig.1  Arduino Uno. 

 

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and 

transmit (TX) TTL serial data. These pins are connected 

to the corresponding pins 3of the ATmega8U2 USB-to-

TTL Serial chip. External Interrupts: 2 and 3. These pins 

can be configured to trigger an interrupt on a low value, 

a rising or falling edge, or a change in value. See the 

attach Interrupt () function for details. PWM: 3, 5, 6, 9, 

10, and 11. Provide 8-bit PWM output with the analog 
Write () function. SPI: 10 (SS), 11 (MOSI), 12 (MISO), 

13 (SCK). These pins support SPI communication using 

the SPI library. LED: 13.  

 

There is a built-in LED driven by digital pin 13. When 

the pin is HIGH value, the LED is on, when the pin is 

LOW, it’s off. TWI: A4 or SDA pin and A5 or SCL pin. 

Support TWI communication using the Wire library. To 

communicate with the ESP8266 wifi module, 

microcontroller needs to use set of AT commands. 

Microcontroller communicates with ESP8266-01 wifi 

module using UART having specified Baud rate 
(Default 115200). 

 

 

 

 

 

Fig.2 ESP8266 wifi module. 

 

The Load sensor will generate the load occurred and 

take decision on closing and opening doors of bridge. It 

will also give a count of number of passed throught the 
bridge during the day, month, and year. 

 

 

 
 

 

 

 

Fig. 3 Load Sensor. 

 

 

1. The Vibration sensor- which check the amount of 

vibration on amount of load and accordingly take the 

judgement of the time and date of maintenance? 

 

 

 

 

 

 

 

 

 

 

Fig.4 Vibration Sensor. 

 

 

2. Gsm module- 

SIM900A Modem is built with Dual Band GSM/GPRS 

based SIM900A modem from SIMCOM. It works on 

frequencies 900/ 1800 MHz. SIM900A can search these 

two bands automatically. The frequency bands can also 

be set by AT Commands. The baud rate is configurable 
from 1200-115200 through AT command. The 

GSM/GPRS Modem is having internal TCP/IP stack to 

enable you to connect with internet via GPRS. 

SIM900A is an ultra compact and reliable wireless 

module. This is a complete GSM/GPRS module in a 

SMT type and designed with a very powerful single-

chip processor integrating AMR926EJ-S core, allowing 

you to benefit from small dimensions and cost-effective 

solutions. 

3. Block diagram- 

 
Fig.5 Block Diagram. 

 

4. Goals and objectives- 

 It generates the alert if flow, water level, and the 

load are increased.  

 It saves the life of people.  
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 It provides live data of the load, water level, and 

pressure.  

 Quick action and responses.  

 Reducing resources. 

 Easy App Connectivity. 

 5. Applications 

 To monitor the bridges. 

 
VI.CONCLUSION AND FUTURE SCOPE 

It generates the alert if flow, water level, and the load 

are increased. It saves the life of people. It provides live 

data of the load, water level, and pressure. Quick action 

and responses. Reducing resources. 
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