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1.  Introduction 

The city of Colombo attracted 1,678,651 people on 

a normal working day in 1995. These people arrive 

in the city using different modes of transport, of 

which the road carries 90 percent. Buses carry the 

single largest share of passengers, 57 percent, while 

all the different modes of other road transport carry 

only 33 percent [1] has also been observed that the 

overall growth of traffic entering the city has grown 

over the last 3 decades at 5 percent per annum. 

Kumarage 
[1]

 also shows that the modal share over 

the period 1985 to 1995 clearly shows that 

passengers are moving from buses and railways to 

private vehicles. Since a passenger travelling in a 

private vehicle takes around 8 times more space 
[1]

 

than a passenger travelling by bus, this migration of 

passengers to private vehicles has been the single 

most outstanding reason for the traffic congestion 

that has arisen over the last two decades or so. 

 

It has been the past practice that the increasing 

traffic flows within Colombo city should be 

accommodated through the widening of existing 

roads or the construction of new roads. But both 

these solutions are becoming exceedingly difficult 

with land becoming scarce and expensive to acquire 

for road building. An alternative strategy adopted 
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by many cities faced with the same dilemmas, is in 

the re-design of existing road space so that more 

people could be transported without necessarily 

having to build new roads or widen existing roads.  

 

Bus lanes have been gaining popularity elsewhere 

in the world. 
[2]

 Bus priority lanes are so termed as 

they are intended to provide priority travel for buses 

vis-à-vis other traffic. This is part of the strategy, 

which is intended to attract more passengers to 

buses, so that taking cars off the road would 

ultimately lead to better speeds for all road users. 

Thus a successful bus lane has the potential for 

being a win-win situation whereby both the bus 

passengers as well as the other road users benefit by 

this exercise. As noted by Armstrong 
[2]

 priority for 

buses may be advantageously provided in the 

following circumstances: 
 

• Where demand for buses is high (generally 

at least 45 buses per hour). 

• Where the condition of traffic flow on the 

road as measured by the level of service 

under traffic flow theory is category ‘C’ or 

worse. 

• When there are special access 

requirements ( such as bus terminals, etc.). 

• Where required for strategic public 

transport rapid transit route development. 
 

Where bus priority facilities have been carefully 

planned and implemented they can provide 

significant community and user benefits [2]. These 

community benefits generally include: 

• Reduction in traffic congestion, fuel use 

and exhaust emissions; 

• Increased people moving efficiency of the 

road network; 

• Better use of existing road infrastructure;  

• Reduced total travel time; 

• Increased public transport patronage. 

 
 

2.  Methodology 
 

2.1 General 
 

The methodology adopted in this paper is foremost 

to compute theoretically the possible results of 

introducing a bus lane on Galle Road for the study 

area selected for this project from Moratuwa to 

Kollupitya, a distance of 16 km. This is followed by 

an empirical verification through the 

implementation of a test bus lane on a controlled 

section of the study area. The results of the 

theoretical and practical exercises are then used to 

identify the conditions under which a bus lane can 

be expected to perform satisfactorily and when it 

will not do so.  

 

2.2 Study Area 

 

The study area between Moratuwa and Kollupitiya 

was further divided into three sections for the 

purpose of classification by road geometry and 

traffic condition. 

 

• Section 1 - Moratuwa Cross Junction to 

Maliban Junction: A 6 lane divided 

highway with 3.08 m (10 ft) lane width. 
• Section 2 - Maliban Junction to 

Wellawatha Bridge: A 4 lane, 

undivided highway with 3.65 m (12 ft) 

lane width. 

• Section 3 - Wellawatha Bridge to 

Kollupitiya Junction: Presently a 4 lane 

divided highway, with parking lane under 

widening for an additional lane on each 

direction to be functional as a 6 lane 

divided highway in future. 

 

2.3 Data Collection 

 

The basic data used for the theoretical analysis was 

taken from traffic data collected for the study area, 

as well as road geometry data that was collected 

under a Final Year Undergraduate Study 
[3]

. This 

data pertaining to each of the sections is 

summarised in Table 1. 
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Figure 1 Speed-Flow relationships for Galle Road

Table 1:  Traffic data on Each Section 

Peak Off - Peak

3.082825 2145 10.28 3.76

3.08

2531 1346 10.28 3.76 3.65

2640 1512 10.28 3.76

Section

Golumadama

Mount Lavinia

Bambalapitiya

Traffic Flow (Veh/Hr) % of 

Buses

% of 

Trucks

Lane 

Width (m)

 
2.4 Theoretical Computation 
  

The Level of Service (LOS) for each section of the 

study area was calculated using the Highway 

Capacity Manual 
[4]

 with some adjustments as 

required to adjust for Sri Lankan road and traffic 

conditions. The LOS was calculated for both the 

existing condition as well as for a possible 

condition with a bus lane in operation. The latter 

was again calculated for two possible designs (a) 

with all buses in the bus lane and (b) only slow 

buses in the bus lane. Therefore three scenarios 

were calculated: 
 

• Scenario I: Existing condition, where all lanes 

have mixed traffic 

• Scenario II: With a bus lane for all buses 

• Scenario III: With a  bus lane carrying slow 

buses only. 
 

The theoretical computation attempts to calculate 

the speed for each lane of traffic under each of the 

above scenarios. This was done using the design 

equations from the Highway Capacity Manual and 

the data on road geometry and traffic volumes. The 

input parameters for the LOS calculation and the 

design equations used are given as follows: 
 

 EPCUVSF ×=  ………………(1) 
 

Equation 1 gives the Service Flow (SF),  Where,  

V is the design traffic volume in one direction in 

vehicles per hour and EPCU is the equivalent 

passenger car units (PCU) of the flow. 
 

The V/C ratio needed to determine the LOS is given 

by, 
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where, N is the number of lanes in each direction 

while  FE is the adjustment factor for type of 

multilane highway and  FW is the adjustment factor 

for lane width and lateral clearance and FP is the 

adjustment factor for driver population and FS is 

the Capacity Reduction Factor for Sri Lankan Road 

Conditions and FHV is the adjustment factor for the 

presence of heavy vehicles, where FHV, is given by , 
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Where, PT is the percentage of trucks and PB is the 

percentage of buses and ET & EB are EPCU for 

trucks and buses respectively. 

 

An additional capacity reduction factor FS, which is 

actually an adjustment factor for deviation from 

ideal flow conditions and assumed in the 

fundamental traffic flow equation  (0 < FS < 1) was 

used in the computation. Since computed values for 

Sri Lankan highways were not available, an initial  

value of 0.95 was assumed for this.   
 

According to an empirical study of effective 

capacity and mean speed by Muralitharan et al 
[5]

, 

the speed flow relationship for Galle Road can be 

found from 
  

04.161.67
71.2ln
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U
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where, Q is the effective flow in Vehs/ Hour per 

lane and U is the mean speed of vehicles in Kms 

per hour. 

 



According to the fundamental traffic equation,     Q 

= UK, it can be shown that the maximum flow or 

Capacity C, is 1284.45 PCU/hr/Lane. Figure 1 

illustrates this relationship. By applying the above 

speed-flow relationship, the flow, speed and LOS 

for each of the sections in the study area, for each of 

the three scenarios was calculated.  The summary of 

the results for the peak period as well as the off 

peak period for buses and other traffic calculated 

separately, is shown in Table 2.  

 

These values when compared with the actual 

observed speeds for scenario I are found to be 

significantly higher. This is an indication that the 

value for Fs assumed was for the theoretical 

computation is incorrect and needs to be reduced 

further. This we have done in a later stage. But, the 

relative speeds are not affected by the accuracy of 

Fs and hence we can conclude from the above, that 

the speeds of buses have increased with the 

dedicated bus lane while, speed of cars have 

decreased. Theoretically of course, both these 

phenomena should increase the potential of a 

successful bus lane. Increase of speeds of buses 

would improve the efficiency of buses while the 

decrease of speeds of the private vehicles would 

encourage their occupants to transfer to the faster 

moving buses.  
 

However in Section 2, which is the four lane 

undivided road section between Dehiwela and 

Ratmalana, the lane capacity available for other 

vehicles is less than demand and hence a bus lane 

cannot be implemented. Thus we make the general 

conclusion that a bus lane cannot be successfully 

implemented on a 4-lane highway section of the 

Galle Road. 

 

Table 2  Summary of Theoretical  calculations 

LOS SPEED ( km/h )

SECTION 1 PEAK HOUR OFF PEAK HOUR PEAK HOUR OFF PEAK HOUR

CARS BUSES CARS BUSES CARS BUSES CARS BUSES

CURRENT E E B B 35.04 35.04 41.02 41.02

WITH BUS LANE      

( ALL BUSES)
E C C B 30.47 42.44 38.44 45.60

WITH BUS LANE    

( 60 % BUSES)
E B C B 28.53 44.30 37.88 46.38

LOS SPEED ( km/h )

SECTION 2 PEAK HOUR OFF PEAK HOUR PEAK HOUR OFF PEAK HOUR

CARS BUSES CARS BUSES CARS BUSES CARS BUSES

CURRENT E E C C 23.87 23.87 31.65 31.65

WITH BUS LANE       

( ALL BUSES)
F * C E B 18.21* 42.76 23.66 46.05

WITH BUS LANE    

( 60 % BUSES)
F * B F B 18.21* 44.54 20.81 46.75

* Maximum Flow Velocity

LOS SPEED ( km/h )

SECTION 3 PEAK HOUR OFF PEAK HOUR PEAK HOUR OFF PEAK HOUR

CARS BUSES CARS BUSES CARS BUSES CARS BUSES

CURRENT D D C C 33.72 33.72 36.75 36.75

WITH BUS LANE      

( ALL BUSES)
D C D B 28.30 41.90 32.04 43.90

WITH BUS LANE       

( 60 % BUSES)
E B D B 25.75 43.92 31.25 45.03

 



2.5 Field testing by Test Section  
 

Section 1 between Moratuwa Cross-Junction and 

the Maliban Junction towards Colombo having a 

distance of 4.2 km was selected as a test section of 

the bus lane. The test implementation on the field 

was done during the morning peak time. The left 

most lane dedicated as a bus lane, was demarcated 

by traffic cones with sign boards on either end of 

the section. The available carriageway width 

(approximately 10 metres) was divided equally 

between all three lanes. Bus operators and drivers 

were notified through bus depots and the relevant 

transport authorities to get their cooperation.  Figure 

2 shows a section operating without any problem.  
 

Travel time observations were taken using the 

Registration Number Plate Survey for all the buses 

and a sample of other vehicles. The trial run was 

implemented for four continuous days. On Day 1, 

the bus lane was not implemented but traffic counts 

were taken to obtain the existing traffic flow 

condition of the road. On Day 2, the bus lane was  

operational, but traffic counts were not taken so as 

to allow the drivers to familiarise themselves with 

the new road layout. On Days 3 and 4 also the bus 

lane was implemented and the relevant travel time 

and traffic condition data was collected. 

Enforcement of the Bus Lane was ensured by the 

Police, which had an extra strength on the test days.  

 

Using the travel time survey, the mean speeds were 

found for the cars and buses on each of the days the 

test was conducted. The results are tabulated in 

Table 3.  
 

It may be observed that the mean average speed for 

Section 1  for cars and buses are 31 km/h and 25 

km/h respectively. However, with the 

implementation of the test bus lane, these speeds 

have reduced by about 7 to 8 Kms per hour to 24 

km/h and 16 km/h respectively.  Hence on the face 

of this result, it appears that even though bus lanes 

are theoretically feasible, they do not produce the 

desired effects practically. The theoretical speed 

calculation for Section 1 showed a mean speed for 

the private vehicle lanes of 35 km per hour, whereas 

the actual observations showed only 31 km per 

hour. This is as was noted earlier due to the 

Capacity Reduction Factor initially assumed as 0.95 

being too high. As shown in Table 4, the Fs should 

then reduce to 0.734.  Then we observe that during 

the test implementation, Fs had reduced further to 

0.714 for the car lane and to 0.416 for the bus lane.  

 

 

Figure 2  Bus Lane in operation. 

Table 3: Results of Travel Time Survey 

CARS BUSES

PRESENT CONDITION   

(DAY 1)
31 25 1745

BUS LANE IN OPERATION 

(DAY 3)
24 16 1866

BUS LANE IN OPERATION 

(DAY 4)
24 16 1765

SECTION 1
AVERAGE 

FLOW (veh/h)

AVERAGE SPEED 

(km/h)

Table 4:  Capacity Reduction Factor for Sri Lankan Roads -Fs

 

 

SECTION 1

NORMAL 

OPERATION
0.734

CAR LANE 0.715

BUS LANE 0.416

CAPACITY 

REDUCTION 

FACTOR FOR SL 

ROADS (Fs)



 

Figure 3 Cyclists Obstructing the Bus Lane 

3. Discussion 

3.1 General 

As noted earlier, the speeds of cars and buses have 

both decreased with the introduction of the Bus 

Lane, even though theoretical calculations showed 

that there would be a speed increase for buses with 

the introduction of the bus lane with priority given 

for buses.  This section investigates the possible 

reasons for this variation.  
 

3.2 Speed Reduction of the Car  Lane. 

As shown earlier, the speeds on the car lanes were 

found to be less than the theoretically computed 

value.  The primary reason for this was observed to 

be the impact of the Traffic Cones used in the 

separation of the bus lane from the car lanes. It was 

observed that this caused a side friction of around 

0.5 metres from the bus lane as well as from the car 

lane, as drivers attempted to keep away from the 

cones.  Moreover, some cones, when knocked 

down, were lying around on the road and causing 

further reductions in speed.  The use of traffic cones 

as a demarcator possibly explains the reduction of 

Fs from 0.734 to 0.715 for the car lane.  Thus it is 

evident that the demaractor should be painted on the 

road itself or fixed on the surface without posing 

any form of lateral friction to the free movement of 

vehicles.  
 

3.2 Reduction of Speed in Bus Lane  
 

Ironically, the bus lane which was expected to 

move faster than earlier, recorded the greatest 

reduction in speeds from 25 to 16 km/hr. This was 

shown to correspond to a reduction in the Capacity 

Reduction Factor (FS) from 0.734 to 0.416. The 

following reasons have been identified for this: 
 

a) The Movement of Cyclists on the Bus Lane:  

As there were no facilities for cyclists on the road in 

Section 1, they tended to use the left hand edge of 

the bus lane. With a relatively steady stream of 

bicycles during the peak period, most buses were 

found unable to overtake the slow moving bicycles 

on some sections of the bus lane.  Even at other 

points, it was dangerous, as the lane width did not 

allow  safe overtaking of the bicycles by buses. This 

safety consideration would have reduced the mean 

speeds of buses considerably. Figure 3 shows 

cyclists obstructing the flow of the bus lane. The 

need for a separate bicycle lane is highlighted in 

this trial. Alternatively, bicycles should be 

prohibited on Galle Road and diverted to another 

road during the operation time of the bus lane for its 

smooth functioning. 
 

b) The Movement of Pedestrians on the Bus Lane: 

Due to the numerous obstructions on the sidewalk, 

pedestrians were in many instances compelled to 

use the road space provided for the bus lane. Hence, 

it is concluded that the full capacity of the bus lane 

can be obtained if a sidewalk of adequate capacity 

for pedestrian movements is provided and if that 

sidewalk is kept free of obstructions that would 

otherwise force pedestrians to step on to the bus 

lane  
 

c) Insufficient Length of Bus Bays: 

The majority of the bus bays were not designed to 

accommodate the length of an entire bus into it. 

When a number of buses arrived at a bus stop 

together, there was a tail back that interfered with 

buses following from overtaking a stopped bus. 

Thus the trail proves that properly designed bus 

bays that would provide adequate space for at least 

4 – 5 buses should be provided on Galle Road for 

the smooth functioning of a bus lane, where express 

buses could overtake the stopped buses at these bus 

bays. If not all buses would travel at the same speed 

in strict queue formation. Another alternative is to 

allow express buses to travel in the car lane. This 

too could however cause problems, if the car lane 

has a speed faster than that of the Bus Lane.  



d) Passengers Waiting within Bus Bays:   

Bus passengers waiting for buses, were often found 

to stand in the bus bays rather than in the bus 

shelter provided on the sidewalk. The reason for 

this is primarily that buses do not stop close to the 

kerb and the passengers in order to get to the door 

of the buses (faster than other passengers) get on to 

the bus bay itself. This practise prevents the use of 

bus bays even where they are provided. Bus shelters 

should be properly designed and maintained in 

order to keep the bus bays free for buses to come 

close to the kerb.  
 

e) Gullies & Accumulation of Sand on Bus Lanes:  
 

Even though, the left most lane was swept before 

and potholes were repaired for the test, it was found 

that most bus drivers reduced speed near the gullies 

which were not properly flushed with the road 

surface. Thus it was observed that for a bus lane to 

function properly, the quality of the surface should 

be improved and free of aberrations that interfere 

with maintaining a steady speed of travel. 
 

f) Parking of Vehicles in the Bus Lane: 

 
 

Even with heavy Police presence, undisciplined 

parking was frequent, and the bus lane was 

obstructed quite often, especially near schools. A 

vehicle parked on a bus lane, even for a few 

minutes until the Police arrived and got the 

offending vehicle removed, caused a block that 

reduced speeds in the bus lanes drastically. It is 

noted that the parking of vehicles should be strictly 

controlled and be restricted to the parking bays only 

and special attention should be given near junctions 

and schools. 
   

g) Presence of Slow Moving Vehicles:  

Land vehicles, heavy machinery and non-motorised 

vehicles such as carts were found in several places 

during the trial period. Even though it was intended 

that such vehicles would use the middle lane for 

cars, rather than the bus lane, they were found to 

use the bus lane as they preferred to stay to the edge 

of the road. Thus consideration of the needs of these 

vehicles should be noted before a bus lane is 

introduced. When such vehicles are few and they 

are used for travel that could be done during off-

peak hours, restricting such vehicles during the 

period of operation of the bus lane seems the most 

feasible action.  
 

The above problems in the test implementation 

clearly contributed to the reduction of capacity, as 

measured by the Capacity Reduction Factor (FS). 

Thus mitigating the above obstacles will be 

necessary for bus lanes to move at a speed faster 

than the car lanes and thus be called “Priority Bus 

Lanes”.  
 

4.  Conclusions 

A “Bus Priority Lane” is a feasible solution to 

mitigating traffic congestion in Sri Lanka. This 

paper shows that on Galle Road a dedicated bus 

lane can improve bus speeds in sections of Galle 

Road, which have at least three lanes available in 

one direction. It is not feasible for 4-lane or 5-lane 

sections, unless reversible lanes can be operated 

during peak periods, with three lanes in one 

direction.  

 

The paper analyses the results of a trial bus lane on 

Galle Road operated for three days and 

observations made thereof. The travel speed 

observations indicate that as estimated through 

theoretical calculations, the speed of cars reduced, 

but the reduction was more than estimated. On the 

other hand, the speeds of buses though expected to 

increase fell even more than that of cars.  A 

Capacity Reduction Factor has been calculated to 

illustrate the extent to which speed is reduced and 

to determine the extent of the capacity reduction 

that should cause such loss of speed. 
 

The paper discusses the reasons for this 

phenomenon and concludes that a Priority Bus Lane 

can only be achieved if several practical solutions to 

existing problems of road use can be effectively 

solved. These have been identified as (a) a proper 

method of demarcating bus lane from other lanes, 

without taking any road space; (b) ensuring that 



bicycles do not interfere in the operation of the bus 

Lane; (c) bus shelters are provided and passengers 

do not occupy the bus bays; (d) bus bays provided 

are adequate for the parking of buses arriving 

simultaneously for boarding and alighting of 

passengers and that they do not tail back outside the 

bay, so that faster buses are prevented from 

overtaking; (e) other slow moving vehicles are not 

travelling in the bus lane; (f) pedestrian facilities are 

adequate and well maintained so  that pedestrians 

do not get on to the bus lane; (g) no vehicles are 

parked or stopped even for a short durations on the 

bus lane and (h) gullies  on the bus lane are flushed 

and well maintained.  
 

For a new project to prevail, it should be successful 

at its initial stage, so that users are benefited in real 

terms. Thus it should be stressed that implementing 

a bus lane without adhering to the above 

recommendations will yield poor results and 

possible abandonment of the bus lane. On the other 

hand, the paper concludes that if these facilities are 

provided, buses could travel faster than other 

vehicles and a bus priority lane is a distinctly 

feasible proposition for mitigating traffic 

congestion in Colombo.  
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