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ABSTRACT 

Kochi, the commercial capital of Kerala, is one of the fastest growing two-tier 

metropolitan cities in India. Vytilla is a rapidly expanding commercial area in the city 

of Kochi. This urban area is home to numerous business establishments, numerous 

automobile showrooms and several small-scale and cottage industries. The Vytilla Junction 

on National Highway 47 is the largest and the busiest traffic junction in Kerala. The traffic 

scenario in the city and mainly in and around the junction is a major issue of concern because 

of an over explosion in the traffic volume passing through the junction. This leads to constant 

traffic snarls and blockages, which is a major issue of concern. 

Through this project, a performance evaluation of the traffic scenario prevailing at 

Vytilla Junction is envisaged. The traffic volume shall be computed through the suitable 

traffic surveys and based on the results obtained, improvements on this junction shall be 

proposed. Focus is also highlighted on easing the prevailing traffic congestion in view of the 

proposed developments in Vytilla. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. INTRODUCTION 

In the era of modern science and technology, man has been on the quest to 

conquer all the heights of life that has been thrown before him. This unending quest 

for glory has brought immense growth in almost every field that mankind has had his 

imprints on. Urbanization has been stemmed as a need to fulfil man‟s desire for a 

better life blessed with the best of facilities that one can afford to be living in. This 

meant more and more people migrated from their heartlands in the rural environments 

to the cities and major towns in the country, in search of employment and also a better 

life. This lead to rapid expansion of Urban Settlements and coupled with “the wave of 

rising expectations”, his needs kept on multiplying. 

 

One of the major aspects that Urbanization was witness to, was the rapid 

explosion in terms of the number of vehicles that have been on the roads in the recent 

past. As the financial capacities of man increased, more and more people started 

owning their own vehicles. This phenomenon when taking place in a massive scale 

leads to problems as congestion and other traffic related issues. India has also seen a 

similar trend in the rapid growth of traffic in the past two decades. According to the 

RTOs of the major cities, the vehicle population in the cities have increased manifold, 

as much as 500%. Such a massive increase in the vehicle population leads to 

problems such as frequent traffic snarls, congestion and delays in commute. 

 

Signalized intersections are among the most complex locations in urban networks. 

The operational conditions of such intersections profoundly affect the well-being of 

the surface transportation of goods and passengers in cities, whose social, economic, 

recreational, and other activities depend on an efficient road system. As the 

operational quality of urban road systems gradually deteriorates due to increases in 

traffic volume and a higher level of service is required, a well-planned and efficient 

improved scheme is necessary to assure a satisfactory condition of road transportation 

at all times. The evaluation of the current status and performance of road intersections 

is one of the important tasks in the management and improvement of urban traffic 

systems. Based on assessment results, traffic authorities can isolate those strategies 

and plans that make both the improvement measures and the allocation of limited 

funds more rational. A number of approaches to evaluate the performance of 



signalized intersections have been proposed by various researchers and engineers, and 

they have been implemented in many cities. Researchers in some developed countries 

such as the United States and Canada have suggested that both the capacity and level 

of service must be fully considered to evaluate the overall operation of signalized 

intersections. The general capacity of an intersection, i.e., the degree of saturation, is 

evaluated in terms of the ratio of the demand flow rate volume to the capacity (V/C 

ratio), whereas the level of service is evaluated on the basis of average stopped delay 

per vehicle in seconds per vehicle. 

 

Intersection or Junction Studies are aimed at estimating the current traffic 

scenario prevailing at the Particular Junction. This is facilitated by means of surveys 

which are conducted for the junction in consideration. Based on the survey conducted, 

work is done in analyzing the performance characteristics of the junction with respect 

to its present capacity, the maximum limits of capacities and also on possible 

improvements to the traffic situation prevailing in the Junction/ Intersection. 

1.1 KOCHI 

     Kochi, the largest agglomeration in the state of Kerala is the nerve centre of 

all commercial activities in Kerala. One of the major ports in the country Kochi is 

blessed with connection with other parts of the country through all modes of transport 

like road, rail, air and water. NH 17, NH 47, and NH 49 pass through Kochi.  Kochi 

port is located on strategic International route. The city of Kochi has a population of 

5.95 lakh (2001) in an area of 94.88 sq km. The city has a population density of 6277 

persons per sq km (2001 and within the city, it varies from ward to ward. 

Records say that about 2000 vehicles are registered in the city limits in a month; 

85% of which are private ones. The widening gap between the growing number of 

vehicles, the lack of infrastructure and unscientific plans has turned life worse for the 

average Kochiite. The city roads are over-crowded with road – based public and 

private vehicles. Kochi has around 650 city buses, 3000 auto-rickshaws, 6500 taxis 

and countless cars and motorcycles. 

1.2 STUDY AREA  

Vytilla Junction, situated on the National Highway 47 is the largest traffic 

junction in Kerala, both in terms of traffic volume and also on the basis of spatial 

parameters. It serves as a meeting point for all the inter-city and intra-city roads. 



Various commercial establishments are present along the junction and it serves as a 

connection between Kochi and the rest of Kerala. The junction is a 4 armed cross 

road, where the traffic control is signalized at present. The maximum right of way has 

been observed to be close to 40m. 

 

 

 

1.3 CURRENT TRAFFIC SCENARIO  

According to data collected by NATPAC in the year 2006, Vytilla Junction 

generated the highest traffic volume of 8721 PCUs in the peak hour traffic. The 

reasons attributed to this huge magnitude of traffic are manifold. Vytilla being the 

focal point for commuters to all parts of Kerala from Kochi registers an equal volume 

of urban as well as commercial traffic. This leads to frequent traffic snarls, congestion 

and also delays in commute. 

Other factors such as non availability of bus bays, various types of 

encroachments and the lack of adequate link roads have worsened the situation in the 



junction. The lack of awareness of traffic rules by the public also adds fuel to the fire 

by increasing the chaos along the traffic signals.  

 

1.4 NEED FOR THE STUDY 

The current study is aimed at estimating the current traffic volume prevailing at 

the Vytilla Junction. This is facilitated through means of surveys which shall be 

conducted. Based on the results provided by the survey, adequate measures shall be 

adhered to which shall check for the performance of the junction and also on 

Improvement measures which could be incorporated to ensure a smoother flow of 

traffic along the junction.   

 

 

 

 

 

 

 



 

 

2. LITERATURE REVIEW 

 

Research in the area of signalized intersection capacity and design has 

completed about half a century. First US Highway Capacity Manual published in 

1965 provided a detailed guideline for signalized intersection capacity analyses and 

design. Maini and Khan (2000) conducted a study on clearing speeds of 

heterogeneous traffic at signalized intersections in two Indian cities. Findings of this 

study show that the intersection clearing speed is relatively constant for different 

vehicle types and has the potential to affect the methodology for determining the 

passenger car unit (pcu) values. Kidwai and Tan (2004) have studied about the effect 

of various traffic, highway geometrics and control parameters on urban intersection 

capacity in Malaysia. Highway Capacity Manual (2000) released by the 

Transportation Research Board focuses on the analysis of Intersection capacities at 

urban signalized intersections. Wong (1998) studied the delay at a signalized 

intersection with a bus stop upstream. Cisco (1995) presented two deterministic 

methods for assessing the delay and queue length consequences of bus preemption at 

signalized intersections. 

 

The estimation of Passenger Car Units (PCU) has been done in accordance with 

the Indian Roads Congress Code 106: 1990, “Guidelines for Capacity of Urban Roads 

in Plain Areas” by taking the suitable conditions prevailing at the Vytilla Junction.   

 

The proposals for improvement to Vytilla Junction have gained momentum in 

the past 4-5 years due to the existing traffic scenario in the junction which often leads 

to frequent traffic snarls, congestion and delays in commute. NATPAC conducted a 

study of the Kochi City traffic scenario (2006).Based on their reports which were 

submitted to the Govt of Kerala, it is seen that the Vytilla Junction generated the 

largest traffic volume of 8721 PCU and has been included in the list of junctions 

which needed Improvement measures to be implemented to them. This has formally 

been recognized in the Development Plan of the Kochi City region 2031, prepared by 

the Department of Town and Country Planning, Govt. of Kerala. 



 

 The National Highways Authority of India conducted a feasibility study on the 

proposal for improvements at Vytilla (2010) and the report has been submitted to the 

Government of India for approval. The feasibility study states that urgent 

improvement measures are needed to be provided for the Vytilla Junction by means of 

a flyover and also on other improvements which shall make way for smoother traffic 

flow across the junction. 

 

Also in view of the recent development and infrastructural make-lift proposed 

for Vytilla in the name of a mobility hub, the need to improve the Vytilla Junction has 

gained sufficient momentum and is slated to be implemented in the next 2-3 years.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. METHODOLOGY 

The objective of the current study is to analyse the traffic flow situation at 

Vytilla Junction by taking into account the several surveys that will be conducted. 

Based on the results of the surveys conducted, it is desired to estimate the 

performance of the Junction and also predict the future performance by forecasting 

methods. Improvements if needed, shall also be done in accordance with the situation 

prevailing. 

The methodology adopted for the study is as follows: 

3.1 DATA COLLECTION 

The first stage in the Data Collection process is the Reconnaissance also known 

as the Preliminary Survey. As part of Reconnaissance, the site at Vytilla Junction was 

visited by the team on 16 September 2010. Initial visual observations pertaining to the 

situation prevailing at the junction in terms of the traffic, signalling and the geometry 

were studied. Since the study involved a major junction like Vytilla, adequate 

permissions with regards to the conduct of the survey needed to be taken. 

Appointments with officials at the Cochin Corporation and the National Highway 

Authority of India were sought. The project proposal was presented, upon which, the 

required permissions were obtained to conduct the survey in the month of November 

2010. 

3.2 CHOICE OF SURVEY METHOD 

It is a usual practice to conduct surveys which will aid the study by providing 

details with respect to the traffic volume across the intersection. There are several 

methods of conducting traffic volume surveys. The most well known technique 

involves employing personnel at the vantage points in the junction and manually 

noting down the traffic volume with respect to the various vehicle classifications in 

terms of Passenger Car Units (PCU). The above described method is labour intensive, 

requires skilled labour, proper supervision and is high on cost.  

The modern day technique involves the installation of video cameras across the 

vantage point in the junction in such a way that all the cross roads are focussed in the 

video camera stream. The traffic flow is then recorded in the camera for the 

prescribed period of time. The video is then transferred into the computer for analysis 



and the results are recorded. This method provides an easier alternative for estimation 

of traffic volume. It is cheap and does not require skilled labour. This method has 

been adopted for the estimation of traffic flow in the current study. 

3.3 ESTIMATION OF PEAK HOUR 

The traffic flow in a junction may consist of spells of peak hour traffic preceded 

and succeeded by the non peak hours. The morning peak hour is usually between 

8am-10am when the majority of the traffic is urban in nature with commutes to 

schools, colleges, work places dominating the peak hour traffic volume. Similarly, an 

evening peak is observed usually from 4:30PM – 7:30PM. The traffic is 

predominantly urban in nature again with the return trips from schools and 

workplaces dominating the traffic volume. In addition to this, shopping trips also 

constitute the traffic during the evening peak hour. 

 In the current study, Vytilla Junction being the largest of its kind in Kerala 

witnesses heavy traffic almost throughout the day. Highway officials from the Cochin 

Corporation and the National Highways Authority of India were consulted with 

regards to the estimation of the peak hour at the junction. And upon the suggestion of 

the officials from Cochin Corporation and the National Highways Authority of India 

based on experience and data collected from the past studies of the intersection, it was 

proposed to establish the peak hours of traffic flow as follows: 

Morning Peak Hour: 09:45AM – 10:45AM 

Evening Peak Hour: 04:45PM – 05:45PM 

3.4 THE VIDEO SURVEY 

After obtaining the necessary permissions from the various officials of the 

Cochin Corporation, a video camera was placed on top of the Cochin Corporation 

Building, Vytilla on 9
th

 November 2010 for the estimation of traffic flow. The 

position of the camera was decided based on the most suitable location which will 

bring the whole of the junction into focus for the analysis of traffic flow. The survey 

was conducted for the morning and the evening peak hours obtained above. 

 

 



3.4.1 PASSENGER CAR UNITS 

Urban roads are characterised by mixed traffic conditions, resulting in complex 

interactions between various kinds of vehicles. To cater to this, it is usual to express 

the capacity of roads in terms of a common unit. The unit generally employed is the 

„Passenger Car Unit‟ (PCU), and each vehicle type is converted into equivalent PCUs 

based on their relative interference value. 

According to IRC 106: 1990, the following values of Passenger Car Units are 

adopted for Urban Roads with a 10% composition of vehicle type in each stream 

except for the non motorized two wheelers which constitute only upto 1% of the 

traffic stream. 

Table 3.1: PCU Factors. [Source: IRC 106: 1990] 

Vehicle Type Equivalent PCU Factors 

Percentage Composition of vehicle 

type in traffic stream 

 5% 10% and above 

Fast Vehicles   

Two wheelers Motor Cycle or Scooter 0.5 0.75 

Passenger Car, pick-up van 1.0 1.0 

Auto-rickshaw 1.2 2.0 

Light commercial vehicle 1.4 2.0 

Truck or Bus 2.2 3.7 

Agricultural Tractor Trailer 4.0 5.0 

Slow Vehicles   

Cycle 0.4 0.5 

Cycle rickshaw 1.5 2.0 

Tonga (Horse drawn vehicle) 1.5 2.0 

Hand cart 2.0 3.0 



4. RESULTS AND CALCULATION 

 

4.1 ANALYSIS OF THE VIDEO SURVEY 

Based on the survey conducted, the following observations were made: 

Table 4.1-Peak hour Traffic Volume – Morning Peak (in terms of the 

number of Vehicles). 

Time Interval 
(AM) 

Bus/Truck 
(Nos) 

LCV/Mini 
Truck/Lar
ge Vans 
(Nos) 

Car/Jeep/V
an (Nos) 

Motorized 
Two 
Wheelers 
(Nos) 

Motorized 
Three 
Wheelers 
(Nos) 

Non 
Motorized 
Two 
Wheelers 
(Nos) 

09:45 – 10:00 207 153 631 1037 243 4 

10:00 – 10:15 224 180 523 973 236 2 

10:15 – 10:30 269 132 417 831 241 5 

10:30 – 10:45 241 205 438 741 192 1 

TOTAL 
VOLUME 

941 670 2009 3582 912 12 

  

Total Traffic Volume in the Morning Peak = 8126 Vehicles per Hour. 

It is seen that during the morning peak hour i.e from 0945 AM – 1045 AM, 

motorized two wheelers dominate the traffic flow with a composition of nearly 44%. 

It is followed by Cars/Vans which constitute 25% of the morning peak hour traffic 

flow. Buses constitute 12% and Motorized Three Wheelers, 11% of the total traffic in 

the morning peak. Non Motorized two wheelers constitute the least to the traffic with 

a composition of just 0.15%.   

 

 

 

 



Table 4.2: Peak Hour Traffic Volume – Morning Peak (in terms of the PCU) 

Time Interval 
(AM) 

Bus/Truck 
(PCU) 

LCV/Mini 
Truck/Larg
e Vans 
(PCU) 

Car/Jeep/V
an (PCU) 

Motorized 
Two 
Wheelers 
(PCU) 

Motorized 
Three 
Wheelers 
(PCU) 

Non 
Motorized 
Two 
Wheelers 
(PCU) 

09:45 – 10:00 766 306 631 778 486 2 

10:00 – 10:15 829 360 523 730 472 1 

10:15 – 10:30 995 264 417 623 482 2.0 

10:30 – 10:45 892 410 438 556 384 0.5 

TOTAL 
VOLUME 

3482 1340 2009 2687 1824 6 

. 

Total Traffic Volume in the morning peak hour = 11348 PCU. 

When the total number of vehicles plying in the peak hour is converted into the 

Passenger Car Units, it is observed that the number of Buses/Trucks dominates the 

traffic flow. It is because of the adopted PCU value of 3.7 as described in the IRC 

106: 1990. Non Motorized Two Wheelers, which constitute less than 10% of the 

traffic, is given a PCU value of 0.4 as described in the code. 

According to the table above Buses/Trucks constitute about 31%, followed by 

Motorized Two Wheelers (24%), Cars/Van (18%), Motorized Three Wheelers (16%) 

and LCV (12%).As seen in the previous table; the Non Motorized Two Wheelers 

constitute the least (0.05%).  

 

 

 

 

 

 

 

 



Table 4.3: Peak Hour Traffic Volume – Evening Peak (in terms of the 

number of Vehicles). 

Time 
Interval 
(PM) 

Bus/Truck 
(Nos) 

LCV/Mini 
Truck/Large 
Vans (Nos) 

Car/Jeep/Van 
(Nos) 

Motorized 
Two 
Wheelers 
(Nos) 

Motorized 
Three 
Wheelers 
(Nos) 

Non 
Motorized 
Two 
Wheelers 
(Nos) 

04:45 – 
05:00 

176 159 456 532 175 6 

05:00 – 
05:15 

187 178 469 564 172 5 

05:15 – 
05:30 

198 141 483 551 198 4 

05:30 – 
05:45 

180 167 501 571 184 7 

TOTAL 
VOLUME 

741 645 1909 221
8 

729 22 

 

Total Traffic Volume in the evening peak hour = 6264 Vehicles per Hour. 

It is seen that during the evening peak hour i.e from 04:45 PM – 05:45 PM, 

motorized two wheelers dominate the traffic flow with a composition of nearly 35%. 

It is followed by Cars/Vans which constitute 31% of the evening peak hour traffic 

flow. Buses constitute 12% and Motorized Three Wheelers, 12% of the total traffic in 

the evening peak. Non Motorized two wheelers constitute the least to the traffic with a 

composition of just 0.35%.   

 

 

 

 

 

 

 

 

 

 



Table 4.4: Peak Hour Traffic Volume – Evening Peak (in terms of the PCU). 

Time Interval 
(PM) 

Bus/Truck 
(PCU) 

LCV/Mini 
Truck/Large 
Vans (PCU) 

Car/Jeep/V
an (PCU) 

Motorized 
Two 
Wheelers 
(PCU) 

Motorized 
Three 
Wheelers 
(PCU) 

Non 
Motorized 
Two 
Wheelers 
(PCU) 

04:45 – 05:00 651 318 456 399 350 3 

05:00 – 05:15 692 356 469 423 344 2.5 

05:15 – 05:30 733 282 483 413 396 2 

05:30 – 05:45 666 334 501 428 368 3.5 

TOTAL 
VOLUME 

2742 1290 1909 1663 1458 11 

 

Total Traffic Volume in the evening peak hour = 9073 PCU 

When the total number of vehicles plying in the peak hour is converted into the 

Passenger Car Units, it is observed that the number of Buses/Trucks dominates the 

traffic flow. It is because of the adopted PCU value of 3.7 as described in the IRC 

106: 1990. Non Motorized Two Wheelers, which constitute less than 10% of the 

traffic, is given a PCU value of 0.4 as described in the code. 

According to the table above Buses/Trucks constitute about 30%, followed by 

Motorized Two Wheelers (21%), Cars/Van (18%), Motorized Three Wheelers (16%) 

and LCV (14%).As seen in the previous table; the Non Motorized Two Wheelers 

constitute the least (0.12%).  

 

 

 

 

 

 

 



4.2 ESTIMATION OF APPROACH WISE VOLUME WITH TURNING 

MOVEMENTS 

Further, turning movement surveys were conducted on the intersection along the 

same time intervals and the following observations were made: 

Table 4.5: Peak Hour Turning Movement – Morning Peak (in terms of the 

PCU) 

Turning Movement Turning Movement Volume – Morning 

Peak (PCUs per hour) 

1-2 281 

1-3 1337 

1-4 804 

2-3 592 

2-4 2108 

3-1 1028 

3-2 904 

3-4 387 

4-1 238 

4-2 2082 

4-3 1687 

Total 11348 

 

Total Traffic Volume in the morning peak hour = 11348 PCU. 

As can be seen from the turning volume traffic data for the morning peak, the 2-

4 corridor receives the maximum traffic in terms of a single approach with a total of 

4190 PCUs/hour out of a total of 11348 PCUs/hour seen in the morning peak. The 

reason for such high proportion of traffic to be concentrated along the 2-4 corridor is 

attributed to the fact that the corridor 2-4 is part of the National Highway 47 which 

crosses the junction at this point. Hence, the traffic that is encountered in the junction 



is also largely commercial in nature apart from the usual urban traffic that one expects 

to observe.  

Apart from that, another observation is that the rest of the traffic is largely 

concentrated into the section 3 from the other points viz. 1-3, 2-3 and 4-3. The reason 

for this pattern of traffic is attributed to the fact that most of the commercial 

establishments and the Central Business District are situated towards the section 3 

which proceeds into the city of Cochin from Vytilla. Thus, the majority of the 

secondary flow from the junction in the morning peak is towards the CBD, schools, 

colleges and places of work among other business establishments from the residences. 

Table 4.6: Peak Hour Turning Movements – Evening Peak (in terms of the 

PCU) 

Turning Movement Turning Movement Volume – Evening 

Peak (PCUs per hour) 

1-2 217 

1-3 592 

1-4 739 

2-3 318 

2-4 1682 

3-1 1115 

3-2 981 

3-4 678 

4-1 202 

4-2 1638 

4-3 911 

Total 9073 

 

Total Traffic Volume in the morning peak hour = 9073 PCU. 



As can be seen from the turning volume traffic data for the evening peak, the 2-

4 corridors again receives the maximum traffic in terms of a single approach with a 

total of 3320 PCUs/hour out of a total of 9073 PCUs/hour seen in the evening peak. 

The reason for such high proportion of traffic to be concentrated along the 2-4 

corridor is attributed to the fact that the corridor 2-4 is part of the National Highway 

47 which crosses the junction at this point. Hence, the traffic that is encountered in the 

junction is also largely commercial in nature apart from the usual urban traffic that 

one expects to observe.  

Apart from that, another observation is that the rest of the traffic is largely 

concentrated into the sections 1 and 2 from the other points viz. 3-1, and 3-2. The 

reason for this pattern of traffic is attributed to the fact that most of the commercial 

establishments and the Central Business District are situated towards the section 3 

which proceeds into the city of Cochin from Vytilla. Thus, the majority of the 

secondary flow from the junction in the evening peak is away from the CBD, schools, 

colleges, places of work among other business establishments towards the residences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.3 ADEQUACY OF THE GEOMETRIC SECTION 

The Signalised intersection capacity was to be determined - the next step in the 

performance evaluation. Much of the work which formed the basis for the design of 

intersections contained in the 1965 edition of the Highway Capacity Manual was done 

under the directions of the late O.K.Normann and hence the procedure is named after 

him. Based on the two parameters “load factor” and “peak factor”, Normann‟ charts 

are used for determining the intersection capacity permissible at Vytilla Junction, 

taking the appropriate level of service prevailing. 

 Level of Service:  It is defined as the level of facility that one can derive 

from a road under the different operating characteristics and traffic 

volumes. Levels of Service range from A to F, the former representing 

free and smooth flow and the latter representing jammed flows with 

heavy congestion.  

 Load Factor: It is defined as the degree of utilization of an approach 

roadway during one hour of peak flow. It is the ratio of the number of 

green phases that are loaded or fully utilised by traffic to the total 

number of green phases available for that approach during the same 

period. It can have a value ranging from 0.0 to 1.0, the former 

representing excellent or very good operating conditions and the latter 

representing very poor and jammed conditions. 

 Peak Hour Factor: It is defined as a measure of variation in demand 

during the peak hour and is defined as the ratio between the number of 

vehicles counted during the peak hour and four times the number 

counted during the highest 15 consecutive minutes. The peak hour factor 

can range from 0.25 to 1.00, the former value representing the extreme 

peaking condition and the latter representing a uniform flow during the 

peak hour. 

The values adopted are as follows: 

i. Vehicle Volume at the approach: 8000 vehicles per hour (11348 

PCUs) 

ii. Level of Service: E 

iii. Load Factor: 1.00 



iv. Peak Hour Factor: 1.40 (adjusted value) 

Based on the observations, it is observed that the maximum permissible curb-to-

curb approach width in metres for an approach volume of 8000 vehicles/ hour, with a 

load factor of 1.0 and an adjusted peak factor of 1.40 is 24.0m. The junction under 

study is currently a 6-lane divided highway with a central median of 1m and also 

provided with a 1m shoulder on both sides, the curb-to-curb approach width of which 

is 25m. Thus, it is observed that the said junction is found to be geometrically 

adequate. 

4.4 EVALUATION OF SIGNAL TIMINGS  

The current signal timings observed in the junction are as follows:  

 Cycle Length: 270 seconds 

 Starting Delay: 2 seconds 

 Inter Green Time: 4 seconds 

 Number of Phases: 4 (Vehicular and Pedestrian Phases combined) 

 All Red Period: nil 

Table 4.7: Effective Green Times – Morning and Evening Peaks (in terms of 

seconds) 

Turning Movement Effective Green Time - 

Morning Peak (s) 

Effective Green Time – 

Evening Peak (s) 

1-3 90 90 

1-4 90 90 

2-4 90 90 

3-1 90 90 

3-2 90 90 

4-2 180 180 

4-3 90 90 

 

 



4.5 ESTIMATION OF DELAYS 

The present signal timings at Vytilla Junction have been estimated and the next 

step is to calculate the average delay experienced per vehicle by the current traffic 

flow scenario and also the current signal timings. The average delay is caused 

primarily due to the queuing up of the vehicles at the intersection to pass through the 

traffic signal. A large delay is caused when vehicles have to wait for a long to pass the 

intersection, the reasons of which could be attributed to the rising traffic flow and also 

the case where the junction has reached its saturation point as is the case with Vytilla. 

To counter these, several improvement measures shall have to be devised.  

The average delay experienced per vehicle by the flow on the jth particular 

approach during the ith phase can be determined by the Webster‟s equation: 

dj= (CA + B/Vj) (100-F/100)  

Where dj= average delay per vehicle for flow on the jth approach during ith 

phase, sec; 

            C= cycle length, sec; and 

            Vj=actual volume on jth approach during the ith phase, 

vehicles/lane/sec;  

and where A, B and F are the appropriate values provided in the tables 

respectively. 

The table below shows the average delay experienced per vehicle for the turning 

movements described in this study. The data for the average delay has been taken for 

both the morning and evening peaks.  

The following values have been taken for the calculation of the average delay:  

 Cycle Length: 270 seconds 

 Vj: The values have been taken as given in the turning movement 

details, taken in vehicles/hour/sec. 

 

 

 



Table 4.8: Values of A, B and F for all corridors 

Parameter For corridors 4&2 All other corridors 

A 0.295(straight), 

0.395(right) 

0.236(straight),0.381(right) 

B 8.2(straight), 5.28(right) 2.31(straight), 1.87(right) 

F 10(straight), 8(right) 9(straight), 7(right) 

 

The table above shows the values of A, B and F for the 4-2 corridors as well as 

the other corridors. 

 

Table 4.9: Average Delay per vehicle – Morning and Evening Peaks (in 

terms of seconds) 

Movement Morning Peak Delay (s) Evening Peak Delay (s) 

1-3 69 83 

1-4 119 121 

2-4 110 120 

3-1 73 72 

3-2 110 108 

4-2 97 104 

4-3 100 102 

 

As can be seen from the table above, the maximum delay is estimated to be in 

the right turning movement from 4-3 and followed by the turning movements 1-4 and 

3-2. Delays such as that observed in the turning movements 4-3, 1-4 and 3-2 cause 

substantial loss of time, loss of fuel and indirectly contributes to the rising number of 

accidents. 

  



4.6 ESTIMATION OF QUEUE LENGTHS 

The length of the waiting line, or the queue of vehicles, is of particular concern 

in urban areas where intersections are close together. Long queues of vehicles may 

block cross traffic at adjacent intersections or may interfere with other important 

activities (or access points). Also, excessive queues may interfere with the proper 

alignment of vehicles making left or right turns. Knowledge of queue length can thus 

be an important criterion for evaluating signal timing. 

Vytilla junction experiences long queues of vehicles, stranded at traffic signals 

often leading to congestion and frequent traffic snarls. Proper alignment of vehicles 

making left or right turns is also a serious issue of concern and this often leads to 

accidents. 

The average queue length prevailing at Vytilla has been calculated by the 

Webster‟s formula; 

nj= (VjRi/2) + Vjdj   or nj=VjRi, whichever is larger, 

where nj= average number of vehicles waiting in queue on the jth lane at the 

start of the      green period. 

           Vj= actual rate of flow, vehicles/lane/second; 

           Ri=ith red phase, sec; and dj= average delay per vehicle, sec. 

The table below gives the average queue length prevailing along the various 

movements at Vytilla Junction. The average queue length represents the number of 

vehicles waiting in queue per lane. 

Table 4.10: Average Queue Lengths – Morning and Evening Peak (in terms 

of the no of vehicles per lane) 

Movement Average Queue Length – 

Morning Peak (no.s/lane) 

Average Queue Length – 

Evening Peak (no.s/lane) 

1-3 29 14 

1-4 23 22 

2-4 39 33 

3-1 23 25 



3-2 25 27 

4-2 36 34 

4-3 30 16 

 

As can be seen, the maximum queue length per lane is observed in the turning 

movement 4-3 as there is only one right turning lane present. 

4.7 TRAFFIC FORECASTING 

When the capital available is scarce and has competing demands, the 

investments in a transport project have to be planned carefully, keeping in view not 

only of the present demand but also the requirements for a reasonable period in future, 

This underlines the need for estimating the future traffic accurately.  

In the present study, the traffic forecasting is envisaged to be done for a period 

of 10 years from the present situation to analyse the flow conditions. Based on the 

inputs from the Economic Review, Kerala State Planning Board, traffic forecasting at 

Vytilla Junction is envisaged to be done at the rate of 13% annually for a period of 10 

years. The details are as shown below in the table: 

Table 4.11: Traffic Forecast for the Vytilla Junction from the year 2010 – 

2020 (in terms of the number of vehicles) 

Vehicle 

Type 

2010-

2011 

2011-

2012 

2012-

2013 

2013-

2014 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

2019-

2020 

Bus/Truck 
(Nos) 

941 1223 1590 2067 2687 3493 4541 5903 7674 9976 

LCV/Mini 
Truck/ 

Large Vans 
(Nos) 

670 871 1132 1472 1914 2488 3234 4204 5465 7105 

Car/Jeep/

Van (Nos) 

2009 2612 3396 4415 5739 7461 9699 12609 16392 21309 



Motorized 
Two 

Wheelers 
(Nos) 

3582 4657 6054 7870 10231 13301 17291 22478 29222 37989 

Motorized 
Three 

Wheelers 
(Nos) 

912 1186 1542 2004 2606 3387 4403 5725 7442 9675 

Non 
Motorized 

Two 
Wheelers 

(Nos) 

12 16 21 27 35 46 59 77 100 130 

Total 8126 10565 13735 17855 23212 30176 39227 50996 66295 86184 

 

The table above shows the estimated growth of traffic plying through the Vytilla 

Junction in the next 10 years. As can be seen, the total volume of traffic is bound to 

reach unrealistic levels mainly because of the increasing spending capacity of the 

consumers as well as the growing demand for a better quality of life. Improvements to 

the Vytilla Junction should be brought about taking this also into perspective. 

Besides, the proposal for an Inter-state bus terminus and many other 

Infrastructure development activities are some of the changes happening in the near 

future. The improvement measures shall also take that aspect into consideration. 

 

 

 

 

 

 

 

 

 



5 PERFORMANCE EVALUATION OF VYTILLA JUNCTION 

The table below shows the performance evaluation of Vytilla Junction. The 

performance of a signalised intersection is evaluated based on the parameters shown 

below in the table. And based on the results obtained, subsequent improvement 

measures have to be devised. 

Table 5.1: Performance Evaluation of Vytilla Junction 

Parameter Observation 

Peak Hour Traffic Flow ( PCUs/hour) 11348 

Peak Hour Turning Movement Volume 

(PCUs/ hour) 

Maximum: 2108 

Minimum: 217 

Curb to Curb Approach width (m) 25 

Adequacy of the Geometric Design Adequate for the present traffic flow 

conditions. 

Estimation of Delays (seconds) Maximum: 121 

Minimum: 69 

Average Queue Length (no. Of vehicles 

per lane) 

Maximum: 89 

Minimum: 14 

Rate of Traffic Growth (% per year) 13 

 

 

 

 

 

 

 

 

 



6 ANALYSIS OF SUGGESTED IMPROVEMENT MEASURES 

  

6.1 MODIFYING THE SIGNAL TIMING 

The first alternative as a measure of improvement to the existing traffic scenario 

at Vytilla Junction is to improve on the signal timing. The existing traffic movement 

is analysed and the adequacy of the current signal timings are also analysed. It is 

found that the current traffic signal caters to the most predominant traffic that is 

observed along the National Highway 47. Though it has also been determined that the 

current signal timings would not be sufficient to cater to the future traffic demands 

through the junction. 

But, any measure to modify the signal timing for the present traffic condition 

would mean to modify the current timings which are found to be adequate considering 

the situation prevailing at present. Moreover, the signal timings are bound to change 

when certain other improvement measures are implemented on the Vytilla Junction. 

An example of such a change would take place when the provisions for grade 

separated intersections are envisaged. Hence, modifying the signal timing is not a 

means to improve the performance of the Vytilla Junction. 

6.2 POSSIBILITIES FOR WIDENING THE ROADWAY INTERSECTION 

The Vytilla Junction is part of the Cochin Corporation and it falls within the city 

limits. The junction houses many commercial establishments and also avenues of 

business and commerce. Besides that, there is the Cochin Corporation Building 

amongst many other government offices abutting the Vytilla Junction. The proposal 

for widening the intersection was taken up in the early 2000‟s and it has been widened 

to the current limit.  

Further widening of the Vytilla Junction has been found to be non viable 

primarily because, any such step further shall have to be preceded by land acquisition 

activities as the buildings and other structures neighbouring the junction shall have to 

be demolished to pave way for the widening process. Hence, the possibilities for 

widening the intersection have been found to be a non viable solution in improving 

the traffic scenario prevailing in the Vytilla Junction.   

 



 

6.3 PROVISION FOR GRADE SEPARATED INTERSECTION 

One another means of improving the intersection capacities is by provision of 

grade separators which shall aid in easing the traffic flow through a signalised 

intersection which has reached its capacity. Vytilla Junction is one such junction 

which is soon reaching its maximum capacity levels and some improvement measures 

need to be taken in order to ensure smooth flow of traffic.  

Grade Separation is to be provided if the estimated traffic volumes within the 

next 5 years are in excess of the capacity of the intersection; when traffic projections 

show that volumes within the next 20 years will exceed the capacity of an at-grade 

intersection, the need for a grade separated facility should be kept in view for future 

construction. 

As a means of improving the traffic scenario, several alternatives are analysed 

for the provision of the grade separated intersection. The details are as listed below: 

6.3.1 Provision for grade separation along the corridor 4-2  

This alternative involves the provision of a grade separated intersection 

along the corridor 4-2. The corridor 4-2 which includes the movements 

from 4-2 and 2-4 shall be elevated whereas all the other movements 

shall be at-grade.  

Features:  

 The current alternative for grade separation makes 4190 PCUs 

out of the 11348 PCUs as signal free.  

 All the traffic through the National Highway 47 is aided 

through this improvement measure. 

 It reduces the congestion for the traffic along the National 

Highway 47. 

 It also reduces the congestion along the corridor leading to the 

Cochin city viz corridor 3. 

 It helps in reducing the average delay per vehicle as there is a 

reduction in the cycle time. 

 

6.3.2 Provision for Grade Separation along the corridor 1-3 



This alternative involves the provision of a grade separated intersection 

along the corridor 1-3. The corridor 1-3 which includes the movements 

from 1-3 and 3-1 shall be elevated whereas all the other movements 

shall be at-grade.  

Features:  

 The current alternative for grade separation makes 2365 PCUs 

out of the 11348 PCUs as signal free.  

 All the traffic to and from the Cochin city is aided through this 

improvement measure. 

 It helps in reducing the congestion for the traffic along the 

National Highway 47. 

 It helps in reducing the average delay per vehicle as there is a 

reduction in the cycle time. 

 

6.3.3 Provision for Grade Separation along the movements 3-2 and 4-2 

This alternative involves the provision of a grade separated intersection 

along the movements 4-2 and 3-2. Thus, the movements from 4-2 and 

3-2 shall be elevated whereas all the other movements shall be at-

grade. Two lanes of the 4-2 movement shall be followed up with a 

single lane along the 3-2 turning movement, both of which shall be 

separated by a central median at the top and subsequently merge into 

each other once they descend. 

Features:  

 The current alternative for grade separation makes 2986 PCUs 

out of the 11348 PCUs as signal free.  

 All the traffic through the National Highway 47 is aided 

through this improvement measure. 

 It reduces the congestion for the traffic along the National 

Highway 47. 

 It also eliminates one right turn which shall reduce the number 

of conflict points in the Vytilla Junction. 

 It helps in reducing the average delay per vehicle as there is a 

reduction in the cycle time.  



6.3.4 Provision of Grade Separation along the movements 4-2 and 4-3 

This alternative involves the provision of a grade separated intersection 

along the movements 4-2 and 4-3. Thus, the movements from 4-2 and 

4-3 shall be elevated whereas all the other movements shall be at-

grade. Two lanes of the 4-2 movement shall be supplemented with a 

single lane along the 4-3 turning movement, both of which shall be 

separated by a central median at the top and subsequently diverge from 

each other once they descend. 

Features:  

 The current alternative for grade separation makes 3769 PCUs 

out of the 11348 PCUs as signal free.  

 All the traffic through the National Highway 47 is aided 

through this improvement measure. 

 It reduces the congestion for the traffic along the National 

Highway 47. 

 It also eliminates one right turn which shall reduce the number 

of conflict points in the Vytilla Junction. 

 It helps in reducing the average delay per vehicle as there is a 

reduction in the cycle time.  

 

6.3.5 Provision for Grade Separation along the corridors 4-2 with an 

underpass through corridors 3-1 

Features:  

 The current alternative for grade separation makes 6555 PCUs 

out of the 11348 PCUs as signal free.  

 All the traffic through the National Highway 47 is aided 

through this improvement measure. 

 It reduces the congestion for the traffic along the corridors 

leading to and from the Cochin City. 

 Signalized control has to be implemented only for the right 

turning movements. 

 It helps in reducing the average delay per vehicle by a great 

way as there is a reduction in the cycle time. 



 Such a measure of improvement is found to be very costly as 

there are piling requirements among many other procedures. 

 

  

6.4 ANALYSIS OF ALTERNATIVES 

The alternatives for the improvement measures proposed at Vytilla Junction are 

analysed to find the best alternative to be determined, which brings about an effective 

solution to the existing traffic scenario at the junction. The provisions for Grade 

Separation have been analysed and it is envisaged to propose for grade separation 

along the corridors 4-2 as to the BEST ALTERNATIVE IMPROVEMENT 

MEASURE for the smoother and easier traffic flow conditions at Vytilla Junction.  

Even though the proposal for grade separation along the corridors 4-2 

supplemented with an underpass system for the corridors 1-3 caters to the maximum 

amount of traffic, it is found to be of higher cost – the costs involving labour, 

engineering costs and also may lead to interruptions in the traffic flow to a large 

extent. Hence the first proposal is found to be the best alternative.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7. CONCLUSION 

The main objective of this study was to determine the performance of the signalised 

intersection at Vytilla Junction, Kochi, Kerala. The performance evaluation of Vytilla 

Junction was done with the several parameters taken during the course of the study. 

Based on the performance evaluation which was done on the Vytilla Junction, several 

improvement measures were suggested, out of which the most feasible alternatives 

have been suggested as a further step in improving the existing traffic scenario. 

Owing to the growing financial capacities of the common man, more and more 

vehicles are coming out on the roads. And thus, there is a need to increase the 

transport and road infrastructure to cater to the needs and demands. This is a step in 

the same direction. 
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