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Abstract:  

In present scenario, man-holes are the major problem in the urban areas. 

Most of the man-holes are in damaged condition. Because of the damaged 

man-holes, there are chances of occurrence of accidents in the road. These 

damaged man-holes will be a threat to personal safety. This paper is focused 

to design an effective accident avoiding system by preventing open man-

holes and damaged man-holes cover.  The sensors like tilt sensor, overflow 

sensor, Gas sensor, crack sensor and temperature sensor are  used to detect 

the crack and the damage in the man-hole cover and then the information 

will be sent to the authority of the corporation department and the councilor 

of the area where the manhole is present. The control and the maintenance 

are made through Internet of Things(IoT). The Implementation of this project 

will be very useful to the society. 

Keywords: Smart manhole cover, Sensors, IoT, Smart protection, 

Automated monitoring system. 

I. INTRODUCTION 

An intelligent manhole cover management 

system is one of the most important basic platforms 

in a smart city to prevent frequent manhole cover 

accidents. Nowadays manhole management is 

more important because damages in manhole cover 

leads to many accidents. A novel object detection 

algorithm is developed for automatically detecting 

manhole was developed[1]. It is very important to 

have a secure manhole management system in 

smart cities as the rate of accidents due to insecure 

manhole coverage is high. There is a chance of 

leakage of dangerous gases which causes explosion 

and even death to the persons[2]. If the manhole is 

not properly closed, it causes accidents. Also if 

there is any crack in it, the cover   can be 

broken[3,4]. Previously the person from the 

corporation office has to go directly and check the 

man-holes or the people of that area have to inform 

the Corporation Office. As everything is automated 

now-a-days, smart-hole manhole cover 

management is required[5,6]. In this paper we use 

various sensors to sense the damages and if any 

abnormality is sensed, the message can be sent to 

the corporation office using IoT and it can be 

viewed from anywhere in the world. The smart city 

will be definitely the most important challenges 

over the next few decades[7,8].  

II. PROPOSED SYSTEM 

The proposed system based on Arduino and 

it was programmed to fetch the inputs from sensors 

which have been connected to it and sent control 

signals to the external devices. The block diagram 

of the proposed system is shown in figure 1. The 

proposed system consists of tilt sensor, overflow 

sensor, Gas sensor, crack sensor and temperature 
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sensor. The sensors are connected to backside of 

manhole cover[9].  

 

Figure.1 Block diagram 

Temperature Sensor:  

This sensor is used to sense the temperature 

inside the manhole and indicated through IoT. If 

the drainage water is stagnated inside the drainage 

, it will be identified by the temperature changes 

inside, by the use of  Temperature sensor[10,11]. 

Tilt Sensor:  

This sensor is used to check the angle 

inclination of the manhole cover to the basement. 

If the manhole is not properly covered  or partially 

opened then tilt sensor  will sense position of the 

cover.  

Crack Sensor:  

This sensor is used to check whether the 

manhole cover is broken or not. If there is any crack 

in manhole cover the crack sensor will sense, the 

condition of the manhole cover. 

 

 

Gas Sensor:  

This sensor is the important one because 

many people died due to the dangerous gases that 

are spread from the manhole. The Gas Sensor 

senses leakage and presence of toxic gases. 

 Overflow Sensor:  

The overflow sensor is used to indicate the 

overflow of wastage in the drainage system. The 

Arduino controller fetches the sensor signals and 

processes the signals according to the program. The 

Arduino is controlled through IoT. 

III. METHODOLOGY 

           In this proposed system, the values of 

multiple sensors are taken into account and a 

manhole cover is maintained and monitored all the 

time.  The process flow diagram is shown in figure 

2 and it involves the following steps.[12] 

Step 1:  

The crack sensor checks whether the crack 

is present or not. If yes it sends the message to the 

Corporation Office through IoT or else it goes for 

the next step. 

 Step 2:  

The gas sensor will check the presence of 

toxic gas inside the manhole and if there is any 

leakage of gas, it informs the Corporation Office, 

or else it goes to the next step. 

Step 3:  

The temperature sensor will check the 

temperature inside the drainage. If there is a huge 

increase in temperature, it reports to the authority, 

or else it goes to next step. 

Step 4:  

Tilt sensor checks for any angle inclination. 

If it is 0 degree, it goes for the final step. 
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Step 5:  

The final sensing material checks the 

overflow of drainage water. If yes, it informs the 

authority or else it continues to monitor. 

Flow diagram: 

 

Figure.2 Flow chart 

 

 

 

 

 

 

IV. IMPLEMENTATION 

 

Figure. 3 Hardware view of Project 

 

Figure.4 Software view of the project 

         The hardware implementation of this work is 

shown in figure.3. The Software view of the project 

is shown in figure 4.  The results are uploaded in 

the thingspeak.com website and authorized person 

can view the results.  So the automated monitoring 

of Manhole coverage and drainage system will be 

easier for the corporation authorities.  
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IV. CONCLUSION 

      This Smart manhole coverage system was 

designed by using various sensors, Arduino and 

Internet of Things (IoT). Most of the accidents can 

be reduced if the manhole coverage is maintained 

properly and thereby ensuring personal safety of 

the people. This Automated monitoring system will 

assist the corporation authorities for maintaining 

manholes and drainage system in an effective 

manner and it will lead to healthy environment, and 

also provide the way for smart city. 
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