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Abstract— As we all know traffic volume is increasing day 

by day in cities due to growth of industrialization and 

urbanization of cities. Thus to manage the present traffic 

volume new methods were adopted to provide better, easy 

and safe movement of traffic. The traffic conflictions are 

major on intersections of two roads. Traffic signals is a way 

to control the traffic at the intersections of the cities and 

avoid the conflictions of the vehicles at the intersection. 

Traffic signals also helps the traffic  to move with safety and 

easily, which tends to minimize the collision between the 

vehicles at the intersection.  In this dissertation we surveyed 

the traffic volume of intersections of the Vidisha city and 

traffic signals were designed at each intersection . The one 

part of the thesis is survey of traffic volume, which is done 

by manual method, wherein the vehicles are counted 

manually without using any device or sensor with respective 

vehicle categories like passenger, commercial and 

agricultural etc. and the other part is design of traffic 

signals, which is done according to the IRC method of 

signal design by adopting maximum PCU on the 

intersection in each direction. The design of traffic signals at 

these intersections in vidisha will help the growing traffic to 

move with ease and safety and also helps in reducing the 

accident rate at the intersections due to congestions and 

confliction between vehicles. 
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I. INTRODUCTION 

The traffic of our country is growing day by day , by which 

the control and management of traffic is a major problem. . 

The traffic volume is increasing regularly so controlling 

heavy traffic is very hard for the traffic police and the 

accident rate are also increasing at intersections. So to 

overcome the crises of increasing traffic, design of traffic 

signals on squares of the cities are necessary. The traffic 

signal helps the vehicle to move on square or intersections 

with  safety and Ease. Thus the design of traffic signal is an 

essential part of traffic control in major cities, which tend to 

economical and safe method for proper operation of vehicles 

at intersections.  

Traffic signals are the traffic control measure 

which is used to control the conflicts between vehicles on 

squares, where traffic flow intensity is high, mostly in cities. 

The first traffic signal was fixed in London in 1868 , which 

was a semaphore- arm type signal.  The sections where large 

number of crossings and right turn traffics are available 

there are a possibility of several accidents because of non 

orderly movement of vehicles. In earlier time traffic is 

controlled by traffic police manually by showing signs to the 

traffic in each direction but as the traffic volume is growing 

large and large it is not possible to handle the traffic by one 

traffic police so as to under come this problem traffic signals 

has been designed to control the traffic with accuracy and 

timely. The traffic signals has three lights orderly red, 

yellow, green, by which the can guide the traffic whether to 

move or stop. The main purpose or function of traffic signal 

is to draw attention, provide meaning and time to respond 

and to have minimum waste of time.   

The main object of traffic signals is to avoid 

confliction of vehicles, easy and safe movement of vehicles 

at intersections. Traffic signal guides the vehicles to move 

or not by which the confliction between vehicles are 

avoided, the signal helps the vehicle to move or stop at 

intersection according to the direction of movement of 

vehicle. Thus creating a proper moving scheme of vehicles 

on intersection helps the vehicles to move fast and safely in 

their respective directions. 

II. METHODOLOGY 

A. IRC method  

 The pedestrian green time required for the major and 

minor roads are calculated based on walking speed of 

1.2 m/sec. and initial walking time of 7.0 secs. These 

are the minimum green time required for the vehicular 

traffic on the minor and major roads respectively. 

 The green time required for the vehicular traffic on the 

major road is increased in the proportion to the traffic 

on the two approach roads. 

 The cycle time is calculated after allowing amber time 

of 2.0 secs. Each 

 The minimum green time required for clearing vehicles 

arriving during a cycle is a determined for each lane of 

the approach road assuming that the first vehicle will 

take 6.0 secs. And th subsequent vehicles (PCU) of the 

queue will be cleared at a rate of 2.0 secs. The 

minimum green time required for the vehicular traffic 

on any of the approaches is limited to 16 secs. 

 The optimum  signal cycle time is calculated using 

Webster’s formula The saturation flow values may be 

assumed as 1850,1890,1950,2250,2550and 2990 PCU 

per hour for the approach roadway widths (keb to 

median or centerline) of 3.0,3.5,4.0,4.5,5.0 and 5.5m; 

for width above 5.5m, the saturation flow may be 

assumed as 525 PCU per hour per meter width. The lost 

time is calculated from the amber time, inter-green time 

and the initial delay of 4.0 secs. For the first vehicle, on 

each leg. 

 The signal cycle time and the phases may be revised 

keeping in view the green time required for clearing the 

vehicles and the optimum cycle length determined in 

steps (iv) and(v) above. 

III. SIGNAL DESIGN OF INTERSECTION 

Design traffic on road 1 = 1471/2=736 PCU/hour 

Design traffic on road 2 = 392 PCU/hour 

Width of road 1 = 10m 

Width of road 2 = 9.5m 

1) Pedestrian green signal time for road 1  
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= 
  

   
     = 15.33 sec.  

Pedestrian green signal time for road 2 

 = 
   

   
     = 14.91 sec. 

2) Green signal time for vehicles on road 2,  

G2 = 15.33 sec 

Green signal time for road 1, 

G1 = 15.33 X  
   

   
 = 28.78 sec 

3) Adding 2.0 sec each to the clearance amber and 2.0 

sec to the inter-green period for each phase  

Total cycle time required =  

(2+15.33+2)+(2+28.78+2)  

= 50.11 sec 

Signal cycle time may be conveniently made in 

multiple of 5 sec. 

So the cycle time will be 55 sec. 

The extra 2.5 sec. per cycle may be assigned to the 

green time of road 1 and 2 as 1.5 and 1.0 sec. 

respectively. 

G1 = 28.78 + 1.5 = 30.28 ≈ 31 sec. 

G2 = 15.33 + 1.0 = 16.33 ≈ 16 sec. 

4) Vehicles arrivals per lane cycle on road 1 

 = 
   

  
 = 13.38 PCU 

Minimum green time for clearing vehicles on the road 

1= 6 + (13.38-1) 2 = 30.76 sec. 

Vehicles arrivals per lane cycle on road 2 

 = 
   

  
  

= 7.12 PCU 

Minimum green time for clearing vehicles on the road 

2= 6 + (7.12-1) 2 = 18.25 sec. 

As the green time designed above for two roads by 

pedestrian crossing criteria are having values high, thus the 

above values can be accepted as they are alright and 

minimum. 

5) Total lost time per cycle = (amber time + inter-green 

time + time lost for initial delay of first vehicle) for 

two phase  

= (2+2+4)X 2 = 16 sec. 

From IRC: 93-1985  

The total lost time per cycle is equal to the total 

amber time per cycle i.e. 8 sec, plus 4 sec. reaction time for 

first vehicle in phase 1, plus 4 sec reaction time for first 

vehicle in phase 2, i.e.  equal to total 16 sec. 

Saturation flow = 525 X W PCU per hour 

Where, 

W = width of the approach measured from kerb to 

the inside of the central median or mentioned centre line of 

the approach. 

The width lesser from 5.5 m, the values for 

saturation flow is taken from the table below: 

Width in m 3 3.5 4 4.5 5 5.5 

Saturation 

flow (PCU) 

per hour 

1850 1890 1950 2250 2550 2990 

Saturation flow for critical approach for road 1 = 

2550 + 
    

 
   = 2590 PCU/hour 

Saturation flow for critical approach for road 2 = 

2250 + 
       

 
   = 2288 PCU/hour 

y1 = 
   

    
 = 0.28 

y2 = 
   

    
 = 0.17 

Y = y1 + y2 

Y= 0.28 + 0.17 

Y = 0.45 

The Webster’s formula for optimum cycle time  

Co = 
      

   
 

Where,  

Co = optimum cycle length in seconds 

L = total lost time per cycle 

Y = volume/ saturation flow for critical approach in each 

phase. 

Co = 
      

   
 

Co = 
        

      
 

Co = 
  

    
 

Co = 52.72 sec 

Thus the total cycle time of 55 sec is acceptable. 

Road Green Amber Red Cycle 

Road 1 

Road 2 

31 

22 

2 

2 

(20+2) 

(18+13) 

55 

55 

 
Fig. 1: Chart 2 Neemtal Square Sagar to Bpl 
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Table 1: Neemtal Square BPL to Sagar 

 
Table 2: Neemtal Square to megh talkies 
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Fig. 2: Chart 3 Neemtal Square to megh takies 

 
Table 3 Neemtal Square to hospital 

 
Fig. 3: Chart 4 Neemtal Square to hospital  
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IV. CONCLUSION 

By studying the road traffic of the city we analyzed that the 

major accident cause is collision of vehicles at the 

intersections. The collision may be rear shunt on approach 

to junction, right angled collision, principle right turn 

collisions and pedestrian collision. These collisions can be 

avoided if proper design of signal is done at the intersection 

so that the main objective of the dissertation is to provide 

better and safe movement of traffic through signal design at 

the intersection of the Vidisha city is satisfied. 

The signal is designed as per IRC guidelines so that 

the signal can justify the proper movement of the traffic. 

The effect of the signal design can be seen in reduction of 

accident cause by which the reduction in fatal injuries at the 

intersection. Thus provide a better and safe movement of the 

traffic. The signal design can also helps the pedestrian to 

cross the road safely.  

The signal timing plays an important role in traffic 

movement. Thus the timing of the signal should be such that 

it does not cause delay to the vehicles. If the timing is 

causing extra delay to the vehicles than the driver will 

disobey the signal, resulting in cause of accident. Thus the 

signal timing should justify the movement of vehicles so 

that extra delay by the RED signal will not affect the total 

journey time.  
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