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VEHICULAR LAYERS TO REDUCE URBAN TRAFFIC CONGESTION
A Case of Commercial-Pedestrian Underpass NetworkiKandy, Sri Lanka
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Abstract: This paper presents the direct and indirect ienef the feasibility studies carried out for aposed
commercial-pedestrian underpass network in Kandfp (Beld observations and condition assessmenepsoc
together with layout design of the underpass haaenbdone by linking economic, social, and commercia
centres. Services such as ventilation, water andasyg, lighting, and security were designed follogy the
green concepts. Natural ventilation, novel lightteghniques such as LED was introduced. Safetynaland
emergency exits were designed and well placed nitheé system. Further, greenery curtain conceptsatat
powered street lighting system were introducedh#ocity.
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1. Introduction

Kandy, the hill capital of Sri Lanka, is a compatteistorical city where vertical expansions are
restricted. City has an aggregated population teensb40 persons per sg.km. Besides, Kandy serves
as a commercial hub for over two million peopleidigg) in adjacent areas. Though sufficient
pedestrian walking facilities (e.g., sidewalks acmbsswalks) are provided, many of them are
occupied by street venders, leaving hardly any esgac pedestrians to walk along the sidewalks.
Thus, pedestrians tend to walk on the road creatiagy vehicle-pedestrian conflicts creating life
threats and disturbing the smooth traffic flow. Esidn of carbonic gases and wasting of useful
human-hours create massive environmental and edonmpacts

The central business district (CBD) of the cityséeking of well integrated city planning for itsatb
network (both vehicle and pedestrian) to overcomehsbarrier to stay still as one of the worlds
greatest historical and prestige city. However, thereasing trend of traffic congestion in the
commercial area of the city is hard to mitigatehwatdinary solutions (with traffic circles and fiaf
lighting system) as most of the pedestrian walkwlagge been disturb by street venders (Fig. 1)
resulting pedestrians in the vehicular layer toseawaffic problems and accidents (Fig. 2). Furtber
this, the pollution caused by the emission of gdisaa vehicles in the traffic jam, loss of livesalto
accidents and time wastages are hard to converfiimdncial terms. The economy of the country is
also negatively affected and businesses are thetéirsuffer when customers find it is difficult to
reach to CBD.

Figure 2: pedestrian- vehicle interaction

The impact on the aesthetic appearance should @ssider prior to implementation of any
modification as it merge with the great histonttud city as well as the country. Underpass netisork
the one of the recommended option to solve thelpnolassociated with Kandy as it act as graded
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subway for the pedestrians with safe use. MoreoWealso can be used as a commercial and
recreational centre for peoples to enhance theilitglof lives.

2. Methodology

During the comprehensive literature surveys, folfaykey factors have been identified as important
for the safe design of commercial pedestrian uradesgs. Namely, pedestrian behaviour (Pedestrian
Level of Service), identification of control poingd the lay out (Public and commercial places),
lighting and ventilation, designing of the entrasm@nd methods use to attract pedestrian and their
safety. In the implementation stage of the progsth scenario was addressed and solutions were
proposed [1].

First, the CBD area that needs to be address dthmgroject was identified (as shown in Fig.03)
considering commercial and public locations as vesllpedestrian behaviour. It includes Kandy
hospital, Good shed, central market, post officeledom building, railway station, existing
underpass, Bank of Ceylon building, Commercial bdmiiding, Peoples bank building, Kandy
commercial city, Cargill's food city, Hatton nati@nbank building together with some other public
locations.

Secondly, condition assessment survey was conductbdtween predefined nodal points to count
the number pedestrians and their moving speedtitmae existing level of services (Fig.04). Other
than the pedestrian counting, measurement of egigtedestrian walkway dimensions was taken and
used to calculate the existing level of service.rédver, pedestrians and street venders were
interviewed on site and their feedback was recarded

Thirdly, relevant government authorities were cdtesliand the details of existing service lines such
as water supply, sewer, electrical and communindii®s were collected for the feasibility studies.

As the next step, desk studies were carried owetect possible alternatives by considering both
pedestrians’ movement and technical feasibilityeTthe best alternative was selected to catehéor t
intended purpose.

Finally, proposal was made on the lay out of thdempass to locate shops and other basic facilities
and services (electricity, water and lighting) ®n® the pedestrians and attract them in to the
commercial pedestrian underpass. Parallel to thusdifications greenery concept was introduced to
Kandy city to preserve its’ historical value.

3. Observations and results

First of all, existing pedestrian lane widths wereasured and effective lane width was identified du

to street venders. In most of the locations, thes@mces of street venders disturb the flow of
pedestrian movement. Apart from that, poor qualiégestrians’ disciplines were identified at certain
locations and cause of action for such incidence mantified as lack of road signs and inadequacy
pavement width. As a result, most of the peopld teruse the rail road as a pedestrian path thaugh

is illegal.

Other than that, pedestrian vehicle accidentsheevorst that can be happened due to bad attitude o
both pedestrians and drivers. Data was collectgdrding resent accidents and used for calculations.
Several street venders were interviewed duringsiteevisits and feedback was taken on the existing
under pass and the proposed alternative. Majofityeaders showed positive respond towards the
proposed commercial pedestrian underpass becaegewtiti get permanent places to do their
business as they are now in temporary shops matte timiber. They also conclude that, the
disturbance due to bad weather conditions will mmletely vanished with the proposed underpass.
From the pedestrian point of view, many of themeated the proposal in an informal manner just
because they wanted to have greenery Kandy citthér future generation.
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Figure 3: Kandy Central Business District
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4. Conceptual design

During the conceptual design, priority was givenrétocation of street venders in a comfortable
manner in order to do their business parallel ® dheenery Kandy city concept. The direct and
indirect benefits of the changes can be highliglatetdellows [1, 2].

Both pedestrian-vehicle accidents and conflictsaaded

Fuel consumption of vehicles is reduced

Environmental pollution can be significantly coried

Time savings due to traffic can be improved

Aesthetic appearance of the city can be improved

Selecting the locations and size of the entranndseaits, alignment of underpass were carried gut b
considering both space availability and existingvise layout plans found during the condition
survey. The dimensions of the underpass and othailities including lighting, ventilation and
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sanitary facilities were designed according to déad guide lines. Modern available technologies
were introduced to the underpass towards sustairgsign [7].

4.1Dimension of the underpass

Pedestrian level of service was considered asdleal&sign criteria in deciding the dimension of the

underpass and its, shops and other facilities.cBefes of the dimensions were performed according
to standard guideline found during the literatwievey. Conceptual design of the entrance was done
and separate lane was provided for disabilitie$. [10

4.2 Lighting of the underpass

Natural lightning is almost impossible and it ipposed to have completely artificial lighting syste
with novel LED lighting. The intensity of the lighg was arranged as shown in the Fig.05. The
intensity of lighting was maintained closer to tiaural sunlight at the entrance and exit locations
A

Lexit

La
Ltr Ltr
L ‘
Access Zon Interior Zont \ -
Exit Zon

Transition zone Transition zone

Intensity of lighting

> _-_____

Distance along underpass

Figure Svariation of the intensity of lighting Figure 6:Proposed LED lighting

The LED lighting is a new energy saving producig(F8) that utilizes high power LED’s as a light
source and it can be connected to direct powerlguppcan be powered with the optional power
source. Other than that, there is no ultraviolghtli no infrared rays, no heat and no radiation
products. As a result led tunnel lighting is a cemient “green’ lighting source [6]. Moreover,
emergency lighting systems with solar panels wespgsed and reliability of lighting was guaranteed
in a failure of supply from national grid.

4.3 Ventilation

It is proposed to have a natural ventilation systenthe underpass except in between node 2 and 5
(See Annex “A”) where there is no intermediate opega for free air flow. Calculation of the fan
capacity was carried out and minimum air velodityotigh the underpass was considered as 1.25ms-
and maximum 1.50 rig5].

Table 01: Calculation of fan capacity

Air velocity Existing area with Required additional | Total fan Capacity/( fits)
/(ms?) entrance and exits/ fn | Inlet area/(M)

1.25 22.30 13.80 28.32

1.50 22.30 16.50 33.88
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4.4 Water supply and waste water system

Supply of water was planned to extract from puldigter supply located closely to the underpass
system as identified during the survey. The soakdgeaste water is not always possible and it is
proposed to dispose it to the proposed sewer syisyadandy Municipal council (Annex “B”).

4.5 Safety within the underpass

The safety within the underpass was consideredon® ®f the key design criteria since it plays stva
role to attract pedestrians into the underpass.diisggn for safety was carried out to flavour agean
of peoples with different disabilities. Key areasrevidentified and addressed in the conceptuagdesi
[8, 9].Namely, fire safety, safety at the entraace exit, operating time for the underpass, lightin
and ventilation within the underpass, emergencgtexi

4.6 Kandy city surface

Greenery curtains were proposed for building stmes within the selected CBD as shown in fig. 7.
Further, street lighting system with solar panebswproposed and green Kandy city concept was
established.

Figure 7: Green curtain concept Figure 8: Fences with greenery area

5. Impact on environment

The initial environmental impact assessment wasezhout and following “areas were addressed
during the project.

* Geomorphology

» Ecology and natural recourses
* Socio economics

» Utility services

It could be concluded that the proposed projectpua#tive yield towards the development of the .city
However, the key issues that have to be addressedgdthe implementation of the project were
identified during the IEA process. In particulagftic caused by the construction of the underass

to be addressed and close investigation of seduces should be examined prior to the construction
of the project. Other than that, effect of the pobjon the natural resources and bio diversity lshou
be minimized. Finally, the effects on socio eawiwfactors have to be addressed with careful
inspection.
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6. Conclusion

This paper summarises the direct and indirect hisnef a conceptual design of a proposed
commercial pedestrian underpass system in the K&&1y. Factors such as, pedestrians’ behaviour,
technical and economical feasibility of proposedeanpass was discussed with appropriate solutions.
Relocation of street vendors in the either sidéhef sub-way road was given the priority and green
garden was proposed to construct on that partigpace. It can be concluded that the construction o
underpass will directly reduces the vehicular- géin conflicts. Other than that, smooth flow of
vehicles can be achieved. This will yield to a lmel consumption of vehicles. Apparently, wastage
of time will be minimizing. Street venders will getwell-projected zone for doing their businesses.

In conclusion, implementing the proposed commerpidestrian underpass system, the dream of
greenery Kandy city concept can be achieved andsdinge scenario can be implemented for other
major cities in Sri Lanka.
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Proposed underpass
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