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Abstract— Traffic management is quite important aspect for 

the effective traffic management issues. Most of the traffic 

problems are caused by certain deficiencies in management 

.The traffic congestion, vehicular delays, risk of accident, 

uneconomic travel and other psychological strains are the 

observed. Traffic management is basically defined as that 

phase of engineering which deals with planning, geometric 

design and traffic operations of roads, streets and highways. 

The objective of this project is Improving Traffic System at 

Some Intersections of Indore Using Different Traffic 

Management Methods. For which we have done survey and 

collected PCU’s data in the study area. On the basis of data 

collection and analyzing it is found that at Malviya Nagar 

Intersection there is a huge traffic coming from Bombay 

Hospital road and Khajrana road, maximum PCU is found at 

time 5PM to 6PM on Saturday. For maximum PCU I am 

suggesting to design rotary of 27 metre radius. At Saket 

Nagar Intersection I found that in the evening time there is 

more traffic, which causes congestion and jam, therefore I 

am suggesting a Traffic signal of 55 Second cycle time. 

Key words: PCU Data, Malviya Nagar Intersection, Saket 

Nagar Intersection 

I. INTRODUCTION 

There is sudden explosion of vehicular traffic in modern 

times and as such, various techniques and methods are to be 

found out to make the movement of vehicles smoother and 

easier. For this purpose, a special branch of engineering, 

known as traffic engineering has now been recognized and it 

includes the study of regulations for traffic, characteristics 

of traffic controlling and guiding measures for traffic, flow 

of traffic at junctions parking areas, traffic survey, 

engineering elements of road system affecting traffic 

operations, improvement of traffic facilities in existing 

towns, etc. 

As the traffic on the existing road system in cities 

grows, congestion becomes a serious problem. Medium and 

long term solution like widening roads, providing elevated 

fly-over and constructing bypasses and urban expressway 

are costly. Simple and inexpensive solutions can tide over 

the crisis for some time. Transportation make the most 

productive and cost-effective use of existing transportation 

facilities, service and modes. 

Many of the urban streets carry traffic volumes for 

which they were not simply designed. The inevitable result 

is delay, congestion and accidents. The resultant ills can be 

get over to some extent by controlling the traffic, imposing 

regulatory measures and enforcing management techniques, 

so as to make the most economic use of the streets. Traffic 

control measures include traffic signals and these have been 

already considered. Regulatory measures include restrictions 

on speed, parking, size of vehicles and so on, and these also 

have been discussed separately. The third of the set of 

measure available to the traffic engineer are collectively 

known as traffic management measures. 

II. METHODOLOGY 

A. IRC 65-1976 Recommendations for Rotary Design: 

1) Design Elements: 

The design elements include design speed, radius at entry, 

exit and the central island, weaving length and width, entry 

and exit widths. In addition the capacity of the rotary can 

also be determined by using some empirical formula. A 

typical rotary and the important design elements are shown 

in figure below. 

2) Radii of curves at entry and exit 

a) At Entry 

Radius of curve at the entry is related basically to the design 

speed, amount of super elevation and the coefficient of 

friction. Since major intersection like rotaries are provided 

with advance information signs and drivers travel through 

them with anticipation of more critical condition than on 

open highway, the value of coefficient of friction for 

purpose of design are regarded as higher than for other 

location.  

Suggested values of radius at entry are 20-35 &15-

25m for 40 & 30 KMPH respectively for rotary. 

3) Width of carriageway at entry and exit 

Traffic entering and leaving the rotary. When deciding upon 

the width, possible growth of traffic in the design period 

should be considered. It is recommended that the minimum 

carriageway be at least 5 meter with necessary widening to 

account for the curvature of the road. Table below gives the 

value of the width of carriageway at entry inclusive of 

widening needed on account of curvature. 

Carriageway width 

of the Approach road 

Radius 

at 

entry 

Width of 

carriageway at 

entry and exit 

7 m         (2 lanes) 

10.5 m    (3 lanes) 

14 m       (4 lanes) 

21 m        (6 lanes) 

25-35 

6.5 

7.0 

8.0 

13.0 

7 m         (2 lanes) 

10.5 m    (3 lanes) 

14 m       (4 lanes) 

21 m         (6 lanes) 

15-25 

7.0 

7.5 

10.0 

15.0 

Table 1: Width of Carriageway At Entry And Exit 

4) Radius of Central Island 

The radius of the central island is governed by the design 

speed, and the radius of the entry curve. The radius of the 

central island, in practice, is given a slightly higher radius so 
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that the movement of the traffic already in the rotary will 

have. 

5) Weaving Length  

The weaving length determines the case with which the 

vehicles can manoeuvre through the weaving section and 

thus determines the capacity of rotary. The weaving length 

is decided on the basis of factors such as the weaving 

section, the average width of entry, total traffic and the 

proportion of weaving traffic in it. Weaving length should 

be at least 4 times the width of the weaving section. The 

minimum values for different design speeds should be 

observed: 

Minimum weaving lengths are 45 & 30m for 

design speed 40 & 30 KMPH respectively. 

6) Width of weaving section  

The width of the weaving section should be higher than the 

width at entry and exit. Normally this will be one lane more 

than the average entry and exit width. Thus weaving width 

is given as, 

 
Wheree1 is the width of the carriageway at the 

entry and e2  is the carriageway width at exit. 

Weaving length determines how smoothly the 

traffic can merge and diverge. It is decided based on many 

factors such as weaving width, proportion of weaving. 

7) Capacity of the Rotary 

The capacity of rotary is determined by the capacity of each 

weaving section. Transportation road research lab (TRL) 

proposed the following empirical formula to find the 

capacity of the weaving section. 

 

Where  is the average entry and exit width, 

i.e., e1+e2/2,  is the weaving width,  is the length of 

weaving, and p is the proportion of weaving traffic to the 

non-weaving traffic. Figure 3 shows four types of 

movements at a weaving section, a  and d are the non-

weaving traffic and b and c are the weaving traffic. 

Therefore, 

 
This capacity formula is valid only if the following 

conditions are satisfied. 

1) Weaving width at the rotary is in between 6 and 18 

metres. 

2) The ratio of average width of the carriage way at 

entry and exit to the weaving width is in the range 

of 0.4 to 1. 

3) The ratio of weaving width to weaving length of 

the roundabout is in between 0.12 and 0.4. 

4) The proportion of weaving traffic to non-weaving 

traffic in the rotary is in the range of 0.4 and 1. 

5) The weaving length available at the intersection is 

in between 18 and 90 m. 

8) Design speed 

All the vehicles are required to reduce their speed at a 

rotary. Therefore, the design speed of a rotary will be much 

lower than the roads leading to it. Although it is possible to 

design roundabout without much speed reduction, the 

geometry may lead to very large size incurring huge cost of 

construction. The normal practice is to keep the design 

speed as 30 and 40 kmph for urban and rural areas 

respectively. 

9) Sign and marking 

 Rotaries require to be adequately designed both for day and 

night travel. A red reflector about one meter above the road 

level or a vertical cluster of such reflectors at a height of 0.3 

to 1.0m high should be fixed on the nose of each directional 

island, and on the curbs of the central island facing the 

approach roads.  

The standard warning sign indicating the presence 

of a rotary which should be put up in advance, given in fig. 

below 

10) Kerbs  

The curbs for channelizing and Central Island should be 

either vertical curb or mountable curbs. In rural section, it is 

desirable that the height of the curbs of the central island is 

not more than 225mm and a mountable type is preferable. In 

urban areas, the curbs of the central island should not be as 

to obstruct visibility. 

B. IRC 93-1985 Recommendations for Signal Design 

Octagon with a white border and red background, the side of 

the octagon being 900 mm for the standard sized sign, and 

600 mm for the smaller sized sign. It shall be used in 

combination with a definition plate carrying the massage 

STOP. 

The YIELD or GIVE WAY sign is used to assign 

right of way to traffic on certain approaches to an 

intersection. Vehicles controlled by a YIELD sign need stop 

only when necessary to avoid interference with other traffic 

that is given the right of way. It is used under the following 

conditions: 

1) On a minor road at the entrance to an intersection 

where it is necessary to assign right of way to the 

major road, but where a stop is not necessary at all 

times. 

2) On the entrance ramp to an express way when an 

acceleration lane is not provided. 

3) Within an intersection with a divided highway where 

a STOP sign is present at the entrance to the first 

roadway and future control is necessary at the 

entrance to the second roadway and where the median 

width between the two roadways exceeds 9m. 

4) Where there is a separate or channelized left turn lane 

without an adequate acceleration lane. 

5) At any intersection where a special problem exist and 

where an engineering study indicate the problem to 

be susceptible correction by the use of the YIELD 

sign. 

The YIELD sign should not be used  

1) To control the major flow of traffic at an intersection. 

2) On the approach of more than one of the intersection 

streets or highways or at any intersection where there 

are STOP signs on one or more of the approaches, 

except, under special circumstances, to provide minor 

movement control within complex intersections. 

3) On the through roadway or expressways. 

III. DESIGN OF ROTARY AND SIGNAL 

Design of Rotary at Malviya Nagar Intersection: 

http://www.civil.iitb.ac.in/~vmtom/1100_LnTse/527_lnTse/plain/plain.html#qfweav
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Table 2: PCU Table 

 
Fig. 1: Maximum PCU in a Day 

A. Calculation 

P= Proportion of weaving traffic, i.e. ratio of sum of 

crossing streams to the total traffic on the weaving section 

P = b+c/ (a+b+c+d) 

Where,  

b= crossing/ weaving traffic turning towards right 

while entering the rotary 

c= crossing/ weaving traffic turning towards left while 

entering the rotary 

a= Left turning traffic moving along left extreme lane 

d= right turning traffic moving along right extreme 

lane 

PNE=(1439+462)+(509+243)/(1439+462+509+243+54+743) 

= 0.77 

PSW=(462+375)+(2124+243)/(462+375+2124+243+737+41

4) = .74 

PES=(375+414)+(1439+743)/(375+413+1439+743+355+462

)  = 0.78 

PWN=(509+743)+(2124+414)/(509+743+2124+414+389+24

3) = 0..86 

So, PWN has maximum value i.e. = 0..86 

Width of weaving section W= 18m. 

l1= 21.4m,                l2 = 19m. 

e = (l1+l2) / 2,             e= 20m. 

B. Capacity of Rotary 

Qp= {280W (1+e/W)(1-P/3)} / (1+W/L) 

= {280×18(1+20/18)(1-0.86/3)} / (1+18/55) 

Qp = 5717 vehicle/ hr.  

C. Design Element 

1) Speed = 30 kmph 

2) Shape: Circular 

3) Radius of rotary road way 

 R1=  V
2
/ 127f 

Where, f= 0.47 for 30kmph 

 For V=30kmph 

R1= Radius of entry curve= 15 to 25m. 

4) Weaving length 

 L= 30 to 60m. for 30kmph 

 L= 4W 

5) Width of carriage way at entry and exit: 

Width of approach road e1 

7m(2 lanes) 7.0 

10.5m(3 lanes) 7.5 

14m(4 lanes) 10.0 

21m(6 lanes) 15.0 

       e2= Width of single entry, e2<W 

6) Width of rotary roadway 

W= [(e1+e2/2) +3.5] 

7) Radius of central island: R= 1.33×R1 

D. Results 

1) V= 30kmph 

2) R1= V
2
/127f 

= 30
2
/ (127×0.47) 

= 15m. 

R1= 15 to 25m. for 30kmph 

So, R1= 20m. 

3) For 4- lane road : 

 e1= 10m. 

 e2= 10m. 

 W= [(e1+e2/2) +3.5] 

     = (10+10/2) + 3.5 

     =13.5m. 

4) Length of weaving section: 

 L= 4W 

    = 4×13.5 

    = 54m. 

         L= 30 to 60m. for 30kmph 

         So, L= 50m. 

5) Radius at exit curve: 

R2= 1.5 to 2 times of R1 

    = 2×20 

    = 40m. 

6) Central diameter: 

R= 1.33R1 

= 1.33×20 

   = 26.6 say 27m. 

Design of signal at Saket Nagar Intersection: 

The traffic flow in PUCs / hr is given in the following table 

From N E S W 

To E S W S W N W N E N E S 

Flow 

PCUs/

hr 

5

1

7 

7

6

8 

3

8 

3

0

8 

3

8

4 

4

9

0 

8

2 

8

8

9 

4

7

8 

2

8

7 

3

8

0 

2

3

3 

Table 3: PCU TABLE FOR SIGNAL DESIGN 

Design traffic on road 1 = 889 PCU/hour 

Design traffic on road 2 =490 PCU/hour 
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Width of road 1 = 8.00m 

Width of road 2 = 8.00m 

1) Pedestrian green signal time for road 1 = 
  

   
     = 

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  
   

   
 = 27.81 

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+27.81+2) = 51.14 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 = 27.81 + 1.5 = 29.31 ≈ 30 sec. 

G2 = 15.33 + 1.0 = 16.33 ≈ 16 sec. 

4) Vehicles arrivals per lane cycle on road 1 = 
   

  
  = 16.16 

PCU 

Minimum green time for clearing vehicles on the road 

1= 6 + (16.16-1) 2 = 36.32 sec 

Vehicles arrivals per lane cycle on road 2 = 
   

  
 = 8.90 

PCU 

Minimum green time for clearing vehicles on the road 

2= 6 + (8.90-1) 2 = 21.8 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. 

E. 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 

Table 4: Saturation Flow 

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 = 
   

    
 = 0.34,                      

y2 = 
   

    
 = 0.21                        

Y = y1 + y2,                            

Y= 0.34 + 0.21 

Y = 0.55 

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 = 64.44 sec 

Thus the total cycle time of 55 sec is acceptable. 

Road Green Amber Red Cycle 

Road 1 

Road 2 

30 

23 

2 

2 

(21+2) 

(16+14) 

55 

55 

Table 5: Total Cycle 

IV. CONCLUSION 

In this project I covered the designing of traffic control 

devices at two major intersections (Malviya Nagar 

Intersection and Saket Intersection) of the Indore city. I 

analysed that Malviya Nagar Intersection does not have any 

traffic control device therefore I design a rotary in the same 

so that the traffic congestion should be minimized and 

accident can be avoided to maximum possible extent. 

Saket intersection is also facing the problem of 

congestion of vehicles which results in the traffic jam during 

the peak hours therefore I suggest traffic signal there so the 

problem of congestion may be solved. I designed a traffic 

signal at saket intersection so traffic congestion should be 

minimized and accident can be avoided to maximum 

possible extent. 

As the traffic is increased in Indore city by very 

fast rates and there is also demand for pedestrian movement, 

so there is a big need for introducing a central rotary and 

traffic signal so they allow the free and organized movement 

for the vehicles as well as for pedestrians. We introduce a 

rotary and signal on the basis of their existing dimension 

and traffic volume survey are as follows: 

 At the Malviya Nagar Intersection we suggest to 

introduce a central rotary of diameter 56 m. 

At the Saket Nagar Intersection we suggest a four 

way traffic signal of different phase time interval.  
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