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Abstract— In our country, the bridges across the rivers, 

oceans or sea beds falls down suddenly. To prevent from this, 

we are implementing the smart bridge system. In this system, 

we used two sensors on each side. If any variation in bridge 

level or angle, the warning is given by the buzzer. By using 

GSM system, message send to the maintenance department. 

So that the workers can come immediately at the location and 

clear the fault. Micro-controller used to control traffic by 

using flap and bridge street light by using LDR sensor. LCD 

display is also there to show the working of bridge 

continuously. In short there is an automation in bridge system 

by using micro-controller. This work help to prevent from 

suddenly fall down, traffic control and lighting of bridges.     
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I. INTRODUCTION 

Most of the bridge collapses are the result of multiple factors 

like a flood that damages bridge piers might not have caused 

a collapse except for a design flaw and poor maintenance. 

Remove one of those factors and the bridge may have 

remained upright. 

Fortunately, earthquake triggered bridge collapses 

are relatively rare. In addition, builders can construct bridges 

in earthquake-prone areas to withstand tremors.Floods cause 

bridge collapses in a few different ways. Severe floods can 

cause rivers and creeks to overflow, picking up debris. 

Flooding can collapse bridges in a far more insidious way by 

gradually wearing away the earth around and underneath the 

bridge piers. 

When a bridge is designed, the engineers assume a 

certain level of maintenance that is necessary for the bridge 

to live out its intended lifespan. We instrumented large civil 

engineering infrastructure items, such as bridges and tunnels, 

with sensors that monitor their operational performance and 

deterioration. In so doing we discovered that commercial 

rings of Wireless Sensor Networks (WSNs) are still geared 

towards research prototypes and are currently not yet mature 

for deployment in practical scenarios. We distill the 

experience gained during this three-year interdisciplinary 

project into specific advice for researchers and developers. 

We discuss problems and solutions in a variety of areas 

including sensor hardware, radio propagation, node 

deployment, system security and data visualization. We also 

point out the problems that are still open and that the 

community needs to address to enable widespread adoption 

of WSNs outside the research lab. 

A. Problem Statement: 

Some of the most massive and expensive engineering projects 

in history have involved building bridges. Although the 

general physics of bridge-building have been established for 

thousands of years, every bridge presents complicated factors 

that must be taken into consideration, such as the geology of 

the surrounding area, the amount of traffic, weather and 

construction materials. Sometimes these factors are 

miscalculated, or something occurs that the bridge designers 

didn't expect. 

As through the reasons bridge collapse, keep in mind 

that most bridge collapses are the result of multiple factors. 

For example, a flood that damages bridge piers might not 

have caused a collapse except for a design flaw and poor 

maintenance. Remove one of those factors and the bridge 

may have remained upright. On the other hand, sometimes a 

train smashes into a bridge and just falls down. 

Over the course of their lifetimes, these structures 

deteriorate and require timely maintenance in order to prevent 

further degradation that might lead to accidents, the need for 

replacement or, in the worst case, collapse. 

II. LITERATURE REVIEW 

Some of the most massive and expensive engineering projects 

in history have involved building bridges. Although the 

general physics of bridge-building have been established for 

thousands of years, every bridge presents complicated factors 

that must be taken into consideration, such as the geology of 

the surrounding area, the amount of traffic, weather and 

construction materials. Sometimes these factors are 

miscalculated, or something occurs that the bridge designers 

didn't expect. 

As though the reasons bridge collapse, keep in mind 

that most bridge collapses are the result of multiple factors. 

For example, a flood that damages bridge piers might not 

have caused a collapse except for a design flaw and poor 

maintenance. Remove one of those factors and the bridge 

may have remained upright. On the other hand, sometimes a 

train smashes into a bridge and just falls down. 

Large civil engineering infrastructure items such as 

bridges, highways, tunnels and water pipes are expected to 

last for decades or even centuries. Over the course of their 

lifetimes, these structures deteriorate and require timely 

maintenance in order to prevent further degradation that 

might lead to accidents, the need for replacement or, in the 

worst case, collapse. 

Traditionally, early detection of such deterioration is 

achieved by visual inspection, either during routine 

maintenance visits or when a maintenance team is sent to the 

site to investigate a known or suspected problem. But such 

inspections are time-consuming and costly and therefore 

infrequent. An alternative is to equip infrastructure with 

sensors that are permanently wired up to report back to a 

central system; but this solution is not adopted very 



Design and Implementation of Smart Bridge System for Protection against Natural Disaster 

 (IJSRD/Vol. 5/Issue 02/2017/092) 

 

 All rights reserved by www.ijsrd.com 352 

extensively because of the difficulty and cost of running data 

and power cables. 

III. METHODOLOGY      

 
Fig. 1: Block diagram of smart bridge system 

In this bridge system, we used two sensors on each 

side. Tilt sensor and flex sensor is used. If any variation in 

bridge level or angle, the warning is given by the buzzer. By 

using GSM system, message send to the maintenance 

department. So that the workers can come immediately at the 

location and clear the fault. Micro-controller used to control 

traffic by using flap and bridge street light by using LDR 

sensor. Also IR sensor is used for vehicle crowd detection. 

LCD display is also there to show the working of bridge 

continuously. Solar system used for working of all bridge 

system. If solar is not available, use mains power supply. 

In short there is an automation in bridge system by 

using micro-controller. This work help to prevent from 

suddenly fall down, traffic control and lighting of bridges. 

A. Component Description: 

1) Tilt Sensor: 

If any bend occur in bridge, tilt sensor senses it. Tilt sensors 

allow you to detect orientation or inclination. They are small, 

inexpensive, low power and easy-to-use. If used properly, 

they will not wear out. Their simplicity makes them popular 

for toys, gadgets and appliances. 

2) Flex Sensor: 

Flex sensor used for the angle measurement of the bridge. 

Flex Sensor patented technology is based on resistive carbon 

elements. As a variable printed resistor, the Flex Sensor 

achieves great form-factor on a thin flexible substrate. When 

the substrate is bent, the sensor produces a resistance output 

correlated to the bend radius—the smaller the radius, the 

higher the resistance value. 

3) IR Sensor: 

IR is an infrared resistance detect the vehicle crowd. Infrared 

Sensor is a thermopile. Thermopile detectors are voltage-

generating devices that can be thought of as a miniature array 

of thermocouples. The thermopile is a high output, thin film, 

silicon based device which has 48 thermopile junctions. The 

active or ‘Hot’ junctions are blackened to efficiently absorb 

radiation. The reference or ‘Cold’ junctions are maintained at 

the ambient temperature of the detector. 

4) LDR: 

LDR is a light dependant resistor. It senses the day or night 

time. Two cadmium sulphide(cds) photoconductive cells 

with spectral responses similar to that of the human eye. The 

cell resistance falls with increasing intensity. In the time of 

darkness or when there is no light, the resistance of LDR is in 

the range of mega ohms, while in the presence of light or in 

brightness in decrease by few hundred ohms. 

5) Micro Controller: 

PIC 16F877A Micro controller used for the operation 

controlling of the bridge system. A microcontroller (or MCU, 

short for microcontroller unit) is a small computer (SC) on a 

single integrated circuit containing a processor core, memory, 

and programmable input/output peripherals. Microcontrollers 

are used in automatically controlled products and devices, 

such as automobile engine control systems, implantable 

medical devices, remote controls, office machines, 

appliances, power tools, toys and other embedded systems. 

6) GSM: 

GSM (Global System for Mobile communication) is a digital 

mobile telephony system that is widely used in Europe and 

other parts of the world. GSM uses a variation of time 

division multiple access (TDMA) and is the most widely used 

of the three digital wireless telephony technologies (TDMA, 

GSM, and CDMA). GSM digitizes and compresses data, then 

sends it down a channel with two other streams of user data, 

each in its own time slot. It operates at either the 900 MHz or 

1800 MHz frequency band. 

7) Buzzer: 

buzzer or beeper is an audio signalling device, which may be   

mechanical electromechanical, or piezoelectric. Typical uses 

of buzzers and beepers include alarm devices, timers, and 

confirmation of user input such as a mouse click or keystroke. 

8) Traffic Control Using Flap: 

Two-Way Control Flaps are a positive way to help enforce a 

two-way traffic flow system. Installed in two staggered rows 

for maximum deterrent value for drivers, the flaps simply bolt 

down on to a substantial concrete foundation. Each Two Way 

Flap lowers independently as vehicles pass over and returns 

back to the upright position   

9) LCD: 

All the parameter of the bridge system display on LCD screen 

eg. Voltage, current etc. LCD (liquid crystal display) is the 

technology used for displays in notebook and other smaller 

computers. Like light-emitting diode (LED) and gas-plasma 

technologies, LCDs allow displays to be much thinner than 

cathode ray tube (CRT) technology. 

10) Street Light Control: 

Street light controllers are smarter versions of the mechanical 

or electronic timers previously used for street light ON-OFF 

operation. They come with energy conservation options like 

twilight saving, staggering or dimming. Also many street 

light controllers come with an astronomical clock for a 

particular location or a Global Positioning System (GPS) 

connection to give the best ON-OFF time and energy saving. 

11) Solar Panel: 

Solar panel used to generate and supply the electricity to 

perform all operation of the bridge system. Solar panel refers 

to a panel designed to absorb the sun's rays as a source of 

energy for generating electricity or heating. A photovoltaic 

(PV) module is a packaged. Solar Photovoltaic panels 

constitute the solar array of a photovoltaic system that 
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generates and supplies solar electricity in commercial and 

residential applications. Each module is rated by its DC 

output power under standard test conditions. A photovoltaic 

system typically includes a panel or an array of solar modules, 

a solar inverter, and sometimes a battery. 

12) Battery: 

DC power of solar panel saved in battery and through voltage 

regulator, given to the micro controller. An electric battery is 

a device consisting of one or more electrochemical cells with 

external connections provided to power electrical devices.  

When a battery is supplying electric power, its positive 

terminal is the cathode and its negative terminal is the anode. 

The terminal marked negative is the source of electrons that 

when connected to an external circuit will flow and deliver 

energy to an external device. 

13) Voltage Regulator: 

A voltage regulator is designed to automatically maintain a 

constant voltage level. A voltage regulator may be a simple 

"feed-forward" design or may include negative feedback 

control loops. It may use an electromechanical mechanism, 

or electronic components. Voltage regulator regulates the 

voltage between battery and micro-controller. 

B. Software: 

 EMBEDDED C: Embedded C is a set of language 

extensions for the C Programming language by the C 

Standards committee to address commonality issues that 

exist between C extensions for different embedded 

systems. 

 Embedded C programming requires nonstandard 

extensions to the C language in order to support exotic 

features such as fixed-point arithmetic, multiple distinct 

memory banks, and basic I/O operations. 

 It uses most of the syntax and semantics of standard C, 

e.g., main function, variable definition, data type 

declaration, conditional statements (if, switch. case), 

loops (while, for), functions, arrays and strings, 

structures and union, bit operations, macros, unions etc. 

IV. PROGRAMME 

MAIN1:     

  VOLT1= ADIn 0        ' 

Place the conversion of channel 0 

  VOLT1=volt1*5 

  VOLT1=VOLT1/2000 

  Cls 

  Print At 1,1,"volt:",Dec VOLT1 

  DelayMS 3000 

  If VOLT1 > 10 Then 

  GoTo main2 

  Else 

  EndIf 

  Print At 1,1," BATT LOW        " 

  Print At 2,1," PLEASE CHARGE   " 

  PORTC.1 = 1        

  DelayMS 1000 

  PORTC.1 = 0 

  DelayMS 1000 

  HSerOut ["AT+CMGS=",34,"+919730448473",34,13] 

       DelayMS 3000 

       HSerOut ["BATTERY VOLTAGE IS LOW ",13] 

       DelayMS 100                  

       HSerOut[" ",26] 

       DelayMS 10000 

  GoTo MAIN1 

'--------------------------------------------------------------- 

V. CONCLUSION 

The Smart Bridge System is the key technology today for 

continuously monitoring the bridge working. It is important 

for the protection and control of bridge system against 

different faults. The data/information about bridge system 

behavior forms the basis for the safe and reliable operation of 

bridge system.  
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