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Abstract— One of the major reasons for congestion is 

ineffective control at intersections. During the peak hours there 

has been observed that many signalized intersections in city 

centers are controlled manually by police officers either by 

switching off the signal lights or by flashing amber. The 

objective of the study is to find the effectiveness of manual 

control compared to traffic signals. Four Junctions which are 

controlled manually during the peak hours were selected and 

modelled for three cases, existing posted signal time, updated 

traffic signal time, and traffic police phase arrangement and 

cycle time in VISSIM. Webster & Cobbe (1966) model used to 

design signals and modified to achieve optimum delay. Manual 

control results lesser delays than the existing signal time case. 

But updated signal times result even lesser delay than the 

manual control. When the junction is over-saturated, delays for 

manual control by traffic police result lesser delay than the 

existing signal times. Delays for minor road movement delays 

for signal control have significant reduction of delay than 

manual control. Daily variation of traffic also affects the 

junction delays significantly as the fixed cycle time signals are 

used. Introducing vehicle actuated signals will be an effective 

solution. 
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I. INTRODUCTION  

Traffic congestion during peak hours is a serious issue in 
Sri Lankan city centers. The traffic congestion was largely 
limited to Colombo city earlier and now it has spread to many 
major cities in Sri Lanka [25]. Traffic congestion leads to 
adverse effects such as more vehicle delays, wastage of fuel, 
excessive emission of harmful gases, reduced lifetime of road 
surfaces and affect people psychologically. Planners 
identified several reasons for traffic congestion such as 
excessive traffic flow, insufficient road capacities, pavement 
conditions, poor road network, driving behaviors of the 
drivers, shortage of parking areas, poor infrastructure for 
pedestrians, parking of heavy vehicles on main roads, 
insufficient public transport services, poor intersection control 
strategies, etc. Among them poor intersection control 
strategies used is one of the major issues. Improper control on 
each individual intersection will leads to the congestion in a 
road network. Thus, a more efficient control strategy for 
intersections within an oversaturated network is required.  

In Sri Lanka most frequent control strategies used in major 
signalized intersections are traffic signals and manual traffic 
control (MTC) by traffic police. Traffic signals are properly 
analyzed with the data and designed. But the manual control 
by traffic police, the decision (phase arrangement, phase time 
and cycle time) will be taken on the field. During the peak 
hours almost all the intersections in the Colombo city are 
congested. Even most of the local and collector roads also 
reached their capacities as people started to use them as the 
alternative diversion routes. Because of that traffic police 

officers are present at most of the minor and major junctions 
to control the traffic during the peak hours.  

The presence of traffic police officers can be important at 
unsignalized intersections during the peak hours especially 
when the traffic flows are increasing. The current practice 
during peak hours is to switch off the traffic signals at most of 
the major signalized intersections and manual control by the 
traffic police officers. Some of the reasons given by the police 
officers have been that signal timing are outdated thus they 
need to manual control. However, it is noticed that queue 
clearing approach is what is usually used by the traffic police 
officers to control the intersection manually. And their priority 
can go in favor of the major road movements. The cycle time 
and phase arrangement traffic police maintain are also not 
consistent. Therefore, this research study tries to analyze the 
effectiveness of manual control and traffic signal control in 
the signalized intersections. 

Traffic micro simulation software VISSIM has been used 
as the analyzing tool.  The traffic analyzing key parameters 
like Delay, Vehicle travel time, Queue length and junction 
flow values can be easily generated using the VISSIM 
software [22]. The benefit of using this computer software is 
that it is fast and cost effective. The software has been 
calibrated to Sri Lankan conditions before using for the 
analysis [28]. 

II. OBJECTIVES 

The main objective of the study is to find the effectiveness 
of the manual intersection control compared to traffic signals 
and identify the issues in current traffic signal systems. 

III. LITERATURE REVIEW 

The behavior of traffic stream is complex and doing 
experiments in the real world is difficult. So, computer-based 
traffic simulations become effective in analyzing various 
experiments. Micro simulations are now widely used in 
several transportation analysis and management as it is safe, 
less cost and faster than implementing on the field and check 
the suitability. Through micro simulations new improvement 
plans can be effectively analyzed with less cost. For example, 
new signal designs can be checked with micro simulation 
before implementing on the field [1][20]. 

VISSIM software will be used in this study for the analysis 
of delay and queue lengths. VISSIM is a microscopic time step 
and behavior-based simulation model. VISSIM can 
accommodate several lanes behavioral such as vehicles move 
anywhere on the link without restrictions, and it can handle 
several numbers of vehicle categories. Overtaking also can be 
modelled on both left and right. These facilities are helpful to 
model heterogeneous traffic like in Sri Lanka. There are some 
other micro simulation software’s such as OSCADY/3, 
TRANSYT-7F, CUBE Dynasim, Synchro, Sidra, 



PARAMICS etc. also available in the industry. Several 
research have been accomplished using the above software’s 
as well [8][19][23]. 

 In designing traffic signals obtaining the optimum signal 
cycle time is a key feature. Webster & Cobbe (1966) signal 
cycle time model for optimum delays at the junction was used 
to design the signal initially and later modified to achieve 
minimum delay for Sri Lankan conditions [4]. Mehdi I & Al 
Kubaisi developed a regression model to predict the optimum 
cycle time which will minimize the delay at Signalized 
intersections. They found the total lost time per cycle, average 
degree of saturation of an intersection, vehicle delay are the 
key parameters to determine the optimum cycle time [2].  

Simulating the manual traffic control accurately is essential 
for a better comparison between alternatives. Several 
researchers simulate the MTC assuming that the officers act 
like a traffic light with constant cycle lengths and phase 
splits.[16][17][18]. However, studies suggest that the 
advantage of MTC comes from not having constant cycle time 
and phase split. Marsh, Schad & Eno found that the advantage 
of manual traffic control depends on the ability of the officer 
to extend the phase times when needed, truncate phases and 
accommodate uneven and unbalanced traffic volumes 
[29][30].  

Lee & Park developed a VISSIM model that could change the 
phase length of a traffic signal like a manual controller 
directing traffic [7]. Ding, He and Wu also used similar kind 
of approach [5].  Both research found that there is a variation 
in results due to the efficiency of the officer handling the 
control and with additional training the performance could be 
improved. Parr and Wolshon proposed a discrete choice 
model to predict the MTC right of way allocation decisions of 
police officers [21]. To represent the police officer’s decision 
making they developed discrete choice equations (Logit 
models) to compute the signal cycle time and phase time as a 
function of demand, directional priority, phase length and 
gaps in the approaching traffic stream.   

Past studies have shown that manual traffic control 
outperforms pre timed signals under oversaturated conditions 
for isolated intersections [12][13]. Also properly coordinated 
pre timed signals yield better results than manual traffic 
control [14]. Under special events (sports, parades, festivals, 
etc) and emergency traffic (road closures, accidents, 
evacuations, etc) manual traffic control is inevitable as they 
surge the demand, and it may overwhelm the capacities of the 
roads and intersections. Scott and Wolshon developed a 
simulation model to check the efficiency of MTC during a 
major sports event and found MTC is effective [21].  

Before using the software for analysis any model created 
in VISSIM must be calibrated to represent the local 
conditions. The model should represent the field conditions to 
generate accurate results. S. M. P. Siddharth and G. 
Ramadurai, has done calibration of VISSIM driving 
behavioral parameters for Indian heterogeneous traffic 
conditions [9]. They found that the parameters that can be 
calibrated in VISSIM for their conditions are acceleration, 
desired speed, and clearance distance, emergency stopping 
distance, waiting time before diffusion, lane change distance, 
standstill distance, minimum headway, Lateral standstill 
distance and lateral distance while driving. Some other 
researchers also used more or less the same parameters for the 
calibration for their local conditions [5] [10][11] [27].  

Several researchers used several control parameters for 
calibration such as travel time, queue length, headway, flow 
rates and delays [6] [27]. There are several ways to calculate 
the error related with the control parameters during the 
calibration. One of the common measures of error is root mean 
square error (RMSE) [28]. RMSE is defined as,  

RMSE = �∑ (	
��
)��
��
�     (1) 

Where, xi – Simulation value, yi – Actual value, N – No of 
samples considered 

IV. METHODOLOGY 

Background study related to the issue was done initially 
and literature review regarding different intersection control 
strategies, traffic signal design approach, manual traffic 
control and micro simulation using VISSIM were done. Four 
signalized intersections which are heavily congested and 
controlled manually by traffic police officers were identified 
and selected for the analysis. Another intersection which is 
controlled by traffic signal was selected for the calibration of 
VISSIM model. Geometrical details, Traffic flow, Vehicle 
classified count, turning movements, queue length, ttiming 
and phasing arrangement of traffic police and posted current 
traffic signal ttiming and phasing arrangement were collected 
in the selected junctions. 

VISSIM Software driving behavioral parameters were 
calibrated  to suit the Sri Lankan conditions. The parameters 
were validated for a different time period conditions of the 
same intersection. Analysis was done for three different 
intersection control cases for the selected four intersections. 
The three cases are existing traffic signal control, updated and 
optimized traffic signal control and manual control by traffic 
police. Effectiveness of each control were analyzed by 
comparing the delay and queue results of each case. 

V. DATA COLLECTION 

A. Locations 

Four signalized intersections (Kohuwala junction, 
Katubedda junction, Maliban junction and Golumadama 
junction) which are controlled manually by traffic police 
officers during peak hours were identified and selected for the 
analysis. Out of these Maliban and Katubedda junction are 3-
way junction and Kohuwala and Golumadama junctions are 
4-way junctions. As the traffic police control phase 
arrangement and time wasn’t consistent, a fifth junction 
(Kesbewa junction) which controls by traffic signals during 
the peak hour was selected for the calibration and validation 
of the VISSIM models.  

Reconnaissance survey was done on these junctions to 
collect information about the traffic and geometric conditions 
of these junctions before the starting data collection. The 
geometric data, traffic flow, turning movements, vehicle 
classified count, queue lengths, timing and phasing 
arrangement of existing traffic signals and traffic police were 
collected at all the junctions.  

B.  Junction geometry data 

Intersection geometry is essential for the traffic signal design 
and VISSIM modelling. The key geometric parameters like 
number of lanes, lane widths, length of the turning lanes, 
pedestrian crossings were collected in the junctions. Figure 1 
shows the lane arrangement at Golumadama junction. 



 

Fig. 1. Geometric arrangement at Golumadama junction 

C. Traffic flow and  Queue Length data 

As per the past studies evening peak at these junctions occurs 
from 5:00 p.m. to 7:00 p.m. thus, the traffic surveys were 
conducted for this period. Video survey was conducted at the 
junction to count the turning movements and vehicle classified 
counts. Traffic flow towards the junctions counted manually 
on the field and vehicle classified count taken for 8 vehicle 
categories. At Kesbewa junction, which is selected for the 
calibration of VISSIM model, the maximum queue length for 
all 4 directions were measured for each signal cycle.  

Traffic survey at Kesbewa junction was done for two hours in 
the morning peak for calibration and validation of the model. 
Traffic flow data collected in Golumadama junction is shown 
in Table I as sample. 

D. Intersection Control Data 

 Posted traffic signal time and phase arrangement were 
taken in all the five junctions. At the four junctions which are 
controlled manually, the cycle time, phase time and phase 
arrangement used by the manual controllers has been recorded 
for each cycle of their control during the considered peak hour. 
Table II shows the manual control phase time and 
arrangement at Golumadama junction during the peak hour. 

VI. CALIBRATION OF VISSIM SOFTWARE 

To ensure the results VISSIM model has been calibrated to 
represent the Sri Lankan conditions. Driving behavioral 
parameters look ahead distance, look back distance, minimum 
headway, average standstill distance, additive part of safety 
distance, multiplicative part of safety distance, lateral 
distances were calibrated in VISSIM software to suit the Sri 
Lankan conditions [6]. For the calibration, the propagated 
actual queue length in field (average of maximum queue 
length propagated per each signal cycle) is matched with the 
queue length from the VISSIM model. This process is 
continued 

TABLE I.  VEHICLE FLOW AT GOLUMADAMA JUNCTION 

Direction 
Colom 

-bo 

Mora-

tuwa 

Boru-

pana 

Kalde-

mulla 

Junction 

Flow 

17:00-17:15 722 501 79 68 1370 
17:15-17:30 756 530 107 63 1456 
17:30-17:45 800 559 137 68 1564 
17:45-18:00 936 495 104 87 1622 

18:00-18:15 891 566 98 73 1628 

18:15-18:30 881 556 97 81 1615 

18:30-18:45 870 525 89 72 1556 

18:45-19:00 873 519 94 64 1550 

Peak Hour Flow 3508 2176 436 309 6429 

TABLE II.  MANUAL CONTROL PHASE AND TIME AT GOLUMADAMA  

Direction

s 

 

Cycle No 

Phase 

Cycl

e 

time 

1 2 3 4 5 

 

 

 

 

 

1 30 55 10 12 17 124 

2 18 49 28 17 16 128 

3 33 50 18 12 23 136 

4 20 67 20 20 23 150 

5 26 82 20 20 22 170 

6 21 49 24 14 15 123 

7 14 34 8 8 16 80 

8 0 55 14 10 18 97 

9 8 60 24 10 17 119 

10 10 61 18 10 14 113 

Average 18 56 19 13 18 125 

 

until these two sets of values become nearly equal (% error < 
15% and RMSE < 15) [28]. 

For the calibration the Kesbewa Junction has been 
selected. All four directions of traffic were considered during 
the calibration process.  The traffic data at this intersection has 
been taken for 2 Hours (7:00 a.m. to 9:00 a.m.). The first one-
hour data was used for the calibration and the second hour data 
used for the validation of the calibrated driving behavioral 
parameters. Table III shows the final comparison results of 
calibration and validation process. 

VII. RESULTS 

Three different intersection control cases were considered 
for the analysis at each junction. They are,   

1. Existing posted traffic signal phase and time 
2. Updated traffic signal phase and time 
3. Manual control phase and time  

To update the signal, cycle time was designed using Webster 
& Cobbe (1966) [4] signal cycle time model and modified to 
achieve least delay for local conditions. The total delay at the 
junction, average delay per vehicle for each movement and 
maximum queue lengths were considered as the key 
performance indicators for each case. 
 
Total delay at the Junction (vehh)  
= ∑ � ������� ����� ��� ��ℎ� �� (!/��ℎ) ∗ $% %& ��ℎ� ��!'/3600+,-.   
 
Average delay (s/veh) at the junction = 
∑ � /012/31 415/6 712 018,951 (:/018) ∗+; ;< 018,951:'=>��

∑ +; ;< 018,951:   

Where, N = number of turning movements at the junction 
 

In the VISSIM model vehicle travel time measurements 
were defined to obtain the delays and travel times. To cover 
the maximum queue length (vehicle in queue delay) vehicle 
travel time measurements were defined in the model 300m 
upstream (greater than the maximum queue lengths) and 100m 
downstream for each movements of traffic. Queue counters  

 (M)  (M) 

 (B)  (C) 

 (K) 

 (K) 

 (M) 

 (B) 

 (C)  (C) 



TABLE III.  CALIBRATION AND VALIDATION RESULTS 

Direc- 

tion 

 

Calibration Validation 

Average of 

Maximum 

queue length 

per cycle (m) 

% Error 

from 

Actual 

Value 

Average of 

Maximum 

queue length 

per cycle (m) 

% 

Error 

from 

Actual 

Value Actual Model Actual Model 

1 78 90 15.3 62 71 14.5 

2 123 138 12.6 69 81 17.2 

3 66 73 11.7 76 89 16.5 

4 103 117 13.5 55 61 9.4 

 RMSE 10.4 RMSE 12.4 

 

were placed at each stop lines to get the maximum queue 
lengths per each signal cycle. Analysis results for each 
junction are presented in the sub sections A to D. 

A. Katubedda junction 

At the Katubedda junction, the observed total evening 
peak hour (5:45 p.m. to 6:45 p.m.) junction flow is 5992veh/h. 
Posted traffic signal cycle time is 225s and during the manual 
control the traffic police are maintaining an average cycle time 
of 257s. The updated signal cycle time is 165s. Table IV 
Shows the delay results for the three cases.  

The average delay for the vehicles passing the junction 
from all directions when the junction was controlled by the 
existing signal time is 81.3s/veh.  When the traffic signal was 
updated, the average delay reduced to 57.7 s/veh. When the 
junction was controlled manually by traffic police, the average 
delay is 74.1s/veh. The delays for existing traffic signals were 
higher than the manual control, but by updating the signal time 
the delays became less than the manual control. The maximum 
queue lengths also lesser when the junction is controlled by 
updated traffic signals. 

When it comes to the major road movements (Ratmalana 
to Moratuwa and Moratuwa to Ratmalana) there is no 
significant difference in delay between manual control and 
traffic signal control. When it comes to minor road movement 
Piliyandala to Moratuwa, Piliyandala to Ratmalana and 
Moratuwa to Piliyandala the delay from manual control is 
significantly higher from traffic signal control. In Piliyandala 
to Moratuwa movement delays are 76.2 s/veh for manual 
control and 60.7 s/veh for traffic signal control, which is 20% 
lesser than the manual control. Likewise, for Piliyandala to 
Ratmalana the reduction is 63% and for Moratuwa to 
Piliyandala the reduction is 41%. The maximum queue length 
on the Piliyandala direction is 189m for manual control and 
115m for updated traffic signals. This shows that less 
preference has been given to minor roads. 

B. Maliban Junction 

At Maliban junction the observed total evening peak hour 
(5:30 p.m. to  6:30 p.m.) junction flow was 5987 veh/h. 
Existing traffic signal cycle time is 170s and during the 
manual control traffic police officers were maintaining an 
average cycle time of 188s. The updated signal cycle time is 
120s. Table V Shows the delay results for the three cases. The 
average delay for the vehicles passing the junction from all 
directions when the junction was controlled by the existing 
signal time was 53.8 s/veh.  When the traffic signal was 
updated, the average delay reduced to 23.8 s/veh. When the 
junction was controlled manually by traffic police the average 
delay was 62.4 s/veh. The delays for manual control were 
higher than the existing signal time, and the delays were 
further reduced by updating the traffic signals. The maximum  

TABLE IV.  KATUBEDDA JUNCTION DELAY RESULTS  

Direction 

vehicle delay (s/veh) 

Existing 

Traffic 

Signal 

Updated 

Traffic 

signal 

Manual 

control 

1: Ratmalana to Piliyandala 96.4 67.2 94.8 

2: Ratmalana to Moratuwa 99.3 89.3 95.2 

3: Piliyandala to Moratuwa 136.5 60.7 76.2 

4: Piliyandala to Ratmalana 97.4 47.0 126.1 

5: Moratuwa to Ratmalana 16.4 12.9 15.2 

6: Moratuwa to Piliyandala 102.6 59.9 100.7 

Average delay (s/veh) 81.3 57.7 74.0 

Total junction delay (vehh) 121.8 83.8 109.1 

 

TABLE V.  MALIBAN JUNCTION DELAY RESULTS  

Direction 

vehicle delay (s/veh) 

Existing 

Traffic 

Signal 

Updated 

Traffic 

signal 

Manual 

control 

1: Angulana to Dehiwala 7.5 5.8 7.2 

2: Angulana to Mirihana 45.6 30.0 59.7 

3: Mirihana to Angulana 147.8 27.2 206.3 

4: Mirihana to Dehiwala 189.0 68.3 290.3 

5: Dehiwala to Mirihana 28.3 14.1 17.7 

6: Dehiwala to Angulana 43.7 34.5 36.9 

Average delay (s/veh) 53.8 23.8 62.4 

Total junction delay (Vehh) 81.7 35.4 92.9 

 

queue lengths also lesser when the junction is controlled by 
proper traffic signals. 

When it comes to these major road movements (Dehiwala 
to Angulana and Angulana to Dehiwala) there is no significant 
difference in delay between manual control and traffic signal 
control. But when it comes to minor road movement Mirihana 
to Angulana, Mirihana to Dehiwala and Angulana to Mirihana 
the delay from manual control is significantly higher from 
traffic signal control. In Mirihana to Angulana movement 
delays are 206.3 s/veh for manual control and 27.2 s/veh for 
traffic signal control, which is 80% lesser from the manual 
control. Likewise, for Mirihana to Dehiwala the reduction is 
76% and for Angulana to Mirihana the reduction is 50%. The 
maximum queue length on the Mirihana direction is 275m for 
manual control and 187m for updated traffic signals. This also 
shows that less preference has been given to minor roads. 

C. Golumadama junction 

The observed total evening peak hour (5:30 p.m. to 6:30 
p.m.) junction flow was 6429veh/h. Existing traffic signal 
cycle time is 215s and during the manual control traffic police 
officers were maintaining an average cycle time of 125s. The 
updated signal cycle time is 120s. Table VI shows the delay 
results for the three cases. 

The average delay for the vehicles passing the junction 
from all directions when the junction was controlled by the 
existing signal time was 49.6 s/veh. When the traffic signal 
was updated, the average delay reduced to 22.4 s/veh. When 
the junction was controlled manually the average delay was 
38.6 s/veh. The delays for existing traffic signals were higher 
than the manual control, but by updating the signal time the 
delays became less than the manual control. At the 
Golumadama junction the maximum queue lengths for each 
direction were lesser for manual control than the existing 
traffic signal. For updated signals maximum queue lengths for 
each direction were even lesser than the manual control. 

 



TABLE VI.  GOLUMADAMA JUNCTION DELAY RESULTS  

Direction 

vehicle delay (s/veh) 

Existing 

Traffic 

Signal 

Updated 

Traffic 

signal 

Manual 

control 

1: Angulana to Kaldemulla 30.7 9.0 20.4 

2: Angulana to Ratmalana 33.9 10.2 22.6 

3: Angulana to Borupana 95.3 65.0 60.6 

4: Kaldemulla to Angulana 81.2 55.5 60.1 

5: Kaldemulla to Borupana 101.3 72.1 60.2 

6: Kaldemulla to Ratmalana 69.9 58.5 53.0 

7: Ratmalana to Kaldemulla 94.8 58.2 73.3 

8: Ratmalana to Angulana 48.9 17.7 42.9 

9: Ratmalana to Borupana 49.8 15.4 39.9 

10: Borupana to Ratmalana 82.3 75.0 55.2 

11: Borupana to Kaldemulla 92.4 63.7 64.6 

12: Borupana to Angulana 62.0 48.9 39.6 

Average delay (s/veh) 49.6 22.4 38.6 

Total junction delay (Vehh) 82.2 36.7 64.0 

D. Kohuwala junction 

During the evening peak hour (5:15 p.m. to 6:15 p.m.)  the 
junction flow was 5839veh/h. Existing traffic signal cycle 
time is 200s and the traffic police officer was maintaining an 
average cycle time of 249s.The total critical lane flow at the 
junction is 2209 pcu/h which is higher than the saturation flow 
is 1900 pcu/h/lane. The junction is over saturated. So, with the 
existing geometry of the junction traffic signals cannot be 
accommodated as the number of phases also cannot be 
reduced. Table VII Shows the delay results for manual control 
and traffic signal control. The average delay for the vehicles 
passing the junction from all directions when the junction was 
controlled by the existing signal time was 108.9 s/veh. When 
the junction was controlled manually the average delay was 
104.7 s/veh. 

The delay for existing traffic signal was higher than the 
manual control. The traffic police officers control the 
intersection effectively than the existing traffic signal. Traffic 
police officers were allowing some conflicting traffic 
movements under their observations to reduce the critical lane 
flows. 

E. Effect of daily variation of traffic 

Daily variation of traffic flow makes significant effect on 
delays at traffic signals. At Katubedda junction and Maliban 
junction analysis has been done for different percentage of 
peak hour junction flow with the updated signal time for the 
identified peak hour flow. The change of delay with flows for 
Katubedda and Maliban junction are presented in Table VIII. 
At Katubedda and Maliban junction when the junction flow 
increased by 5% of the designed traffic flow, delay increased 
by 34.76% and 41.58% than of the designed flow. 

F. Optimum signal cycle time 

To update the signal time, initially signal cycle time has 
been calculated using Webster & Cobbe (1966) model. 
However, it was observed that the minimum delay could be 
obtained with a different cycle time suited for Sri Lankan 
conditions. To find out the optimum cycle time that minimized 
the delay, three junctions were modelled for a modified cycle 
time (C/) based on a modification factor (A) of the cycle time 
(C) obtained from the Webster & Cobbe (1966) model. 

C / = A × C   (4) 
Where,  
C / - Modified cycle time 
A - Modification Factor (0.75, 0.8, 0.85, 0.9, 0.95, 1.05, 1.1) 

TABLE VII.  KOHUWALA JUNCTION DELAY RESULTS  

Direction 

vehicle delay (s/veh) 

Existing 

Traffic 

Signal 

Manual 

control 

1: Nugegoda to Colombo 72.4 70 

2: Nugegoda to Kalubowila 52.7 75.9 

3: Nugegoda to Pepiliyana 66.6 66.4 

4: Pepiliyana to Nugegoda 75.2 72.9 

5: Pepiliyana to Colombo 39 56.6 

6: Pepiliyana to Kalubowila 39.7 36.8 

7: Kalubowila to Pepiliyana 102.7 121.7 

8: Kalubowila to Nugegoda 61.8 62 

9: Kalubowila to Colombo 60.6 33.4 

10: Colombo to Kalubowila 236.7 190.7 

11: Colombo to Pepiliyana 205.9 179.8 

12: Colombo to Nugegoda 204.3 149.4 

Average delay (s/veh) 108.9 104.7 

Total junction delay (Vehh) 150.5 147.8 

TABLE VIII.  EFFECT OF DAILY VARIATION OF TRAFFIC 

Variation 

from 

Peak 

hour flow 

Katubedda junction Maliban Junction 

Junctio

n Flow 

veh/h 

Ave 

delay 

s/veh 

% 

Differ

ence 

Junctio

n Flow 

veh/h 

Ave 

delay  

s/veh 

% 

Differ

ence 

-10% 5380 68.5 -28% 5387 28.7 -22% 

-5% 5680 80.9 -15% 5687 32.4 -12% 

0% 5975 94.7 - 5986 36.7 - 

2.5% 6130 110.7 17% 6136 44.4 32% 

5% 6275 126.6 35% 6285 51.9 42% 

 

 

Fig. 2. Variation of Delay with signal cycle time 

Fig 2 shows the variation of delay with the factors where 
it shows that the minimum delay is obtained at a factor A of 
0.8 at Maliban Junction and Golumadama Junction and a 
factor of 0.85 at Katubedda Junction 0.85. 

VIII. CONCLUSION 

The study looked at the effectiveness of manual control of 
traffic signals by police officers during peak times. 4 traffic 
signal locations were simulated using PTV VISSIM software. 
It was found that three junctions Katubedda, Golumadama and 
Kohuwala, out of the four junctions, manual control of signals 
by police would result in lesser total junction delay and lesser 
average delay per vehicle compared to operating the junction 
with the posted signal timing. At the Maliban junction there 
was no significant difference with manual control which may 
be due to the police officer on duty on that particular day. But 
the results show that the reason the police officers manually 
control the signalized junction is because they are able to 
efficiently control the junction compared to the posted signal 
timing. 



However, it was found that, apart from the Kohuwala 
junction where total critical lane flows are higher than the 
saturation flow rate, all other junctions could be managed 
more efficiently through signal lights if the signal timing is 
updated. That is by updating the signal timing at all junctions 
when critical lane flows are lesser than the saturation flow 
rate, total junction delay and average delay per vehicle will be 
less than manual control or the current posted signal timing.  
Updated traffic signals were able to reduce 22% of the average 
delay per vehicle at Katubedda junction, 32% of the average 
delay per vehicle at Maliban junction and 42% of the average 
delay per vehicle at the Golumadama junction during the 
evening peak hour which shows that at unsaturated junction, 
control by signals with frequent updating will be the most 
effective method of junction control.  

Results from both Maliban junction and Katubedda 
junction shows that the total delay for major road movements 
have no significant change for both cases (manual control and 
updated traffic signal control) of control. But the minor road 
movements had a significant reduction in delay through traffic 
signal control compared to manual control. The reason been, 
when the traffic police officers control the intersection, they 
use mostly the queue clearing approach where their focus is 
mostly on the major road which will have large queue 
compared minor road movements. 

Further observation that was found as part of the study was 
that the cycle time (C) designed using Webster & Cobbe 
(1966) signal cycle time model seems to be an overestimation 
for Sri Lankan conditions. It was found the optimum cycle 
time would be obtained with factor between 0.8 – 0.85. 
Therefore, it is recommended to use 0.8C to 0.85C as the cycle 
time represent Sri Lankan conditions.  

It can be concluded that police manual control can be 
justified at peak hours because they have been able to 
efficiently manage the junction as compared to the posted 
traffic signal timing. But it was proven that updating the signal 
timing more frequently would result is better management 
than manual control by police officers. Considering the 
dynamic nature of the traffic flow, frequent updating of traffic 
signals might not be a sustainable solution. Thus, the 
possibility of using vehicle actuated or vision-based signal 
control can be pursued as a more efficient solution for junction 
control. 
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