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Abstract

The main objective of this study was to provide background information for engineers to make decisions on closure, spacing and
design of median openings on multilane divided highways with substandard medians and to identify the key issues associated with
such decisions. The information made available should contribute to the devel opment of a strategy for closing mediansto arrive at the
best compromise between safety and mobility. Sate Highway-17 in the state of Karnataka, was selected as a pilot corridor for this
study which has a major safety concern of informal median openings. Based on the analysis of the crash data, a section of 5 km was
selected to carry out detailed traffic studies at all the median openings. It was found that the turning movements along the corridor
are dominated by motorized two wheelers. It was then concluded that the median openings along the highway should be tailored to the
dominating vehicle type. The study suggests that the informal median openings are due to longer diversion caused by the closure of
openings. It was also found that many informal median openings shown to be related to motor related trade and other outlets. This
needs to be considered in the strategy.

Keywords: Substandard medians, key issues, strategy, safety and mobility, dominating vehicle type, turning movements,
motor related trade.

1. INTRODUCTION

With the rapid increase of vehicles on Indian highs

provide both mobility and access on the same straed
improper planning and inadequate control of accéssan

casualties due to crashes are increasing year ydtar. In
India during 2012 the number of crashes was as high
600000 with 147000 fatalities, resulting in an emoic loss
of around 3 to 4% of GDP. The injuries and deaths tb
crashes are a global phenomena but more severedisnl|
multilane highways with prevailing mixed traffic rditions.
Now, road safety has become a growing concern &h b
highway professionals as well as the public, ast@a are a
major source of loss of life. Furthermore, there gieat
economic loss caused by property damage or loggding
days resulting from injuries and fatalities, estiethat billions
of rupees annually. Concepts of sustainable safetyquality
management have gained importance in past decadebds
led policy makers and project managers to realizenteed for
specifically safety-oriented tools. Highways ancests have
dual roles which are competing, namely providingpearty

access as well as moving of through traffic. Highwa

classification system have identified the compamtitbetween
access and flow, which generally specifies thangpal
arterial streets primarily move traffic and secailggrovide
access while local streets primarily provide accessl
secondarily move traffic. If attempting to simulémusly

quickly lead to increased number of crashes alaaglways.
This relationship is illustrated in Figure 1. Theovements
that occur on and off the roadways at driveway tiocs,
when they are too closely spaced, cause difficultier
through traffic to flow smoothly at desired speeds! levels
of safety. Unfortunately many Indian roads are ddrco
provide both mobility and access functions resgltim
conflicting use of the carriageway.
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(Source: ITE Committee 6Y-19, Planning Urban Adkend
Freeway Systems,Institute of Transportation Engiee
Washington, D.C., 1988.)

Figl. Competing Mobility and Access functions

This study concerns multi-lane highways dividedalyedian.
Medians are the structures used to separate ogplzsies of
traffic and enhance the safety of motorists on iank
highways. Most of the State and Local road agenaies
considering installing medians that are non-traafelies on
multilane highways to improve safety and travel e&n
Business and property owners often resist suchdwgonents
since this may deny them and their customers tip@rynity
of direct right-turn access to or from their prdgefTraffic
destined for such locations must use alternateesputome
may involve making U-turns at the nearest media@nomms.
The nature of medians plays a crucial role in thfety of
divided highways and will be examined in this study

2. MEDIAN OPENINGS

Medians which were built in India before the ye@0@Q were
often narrow and did not have sufficient space tovige
protective turn lanes at median openings for tugniehicles.
The IRC “Guidelines for Control of Access on Highysg
published in 2000[1] states that the minimum désera
median width should be 5m and can be reduced tdf 8and
is restricted. Even with 3m wide median, protectiuening
lanes can be provided, but it seems that many hnaaltilane
divided highways have been built with substandaetiams
which are proving to be inadequate for providingntog lanes
leaving turning vehicles at risk of being struck causes a
hazard for other vehicles

While the information on median openings is relelyvsparse,

some is available:

. The minimum spacing of openings in a median onlrura
highways in India is 2 km, wherein additional
controlled openings can be made during repair and
rehabilitation works, IRC:SP:84-2009 [2].

In the United Sates, intersections of streets shoaly

be provided with median openings with spacing

between median openings which is adequate for

introduction of turn lanes. Traffic volumes, urbamal
area characteristics, and type of turning vehiébem

the basis for the design of median openings andaned

ends AASHTO Green Bods].

. The work of Cribbins [4] showed that under the
conditions of low traffic volumes, wide medians,dan
light road side development, median openings ate no
necessarily crash prone. However frequent median
openings do have significant effect on crashes as
volume increase and road side development increases

. In Florida overall reductions in the number of nzedi
openings resulted in crash rate reduction and byso
reducing number of conflict points traffic flow
characteristics can be improved at remaining oggnin
[5].

. Stover [6] suggests that median access controltsesu
substantial reduction of crashes and associateidlsoc
and economic costs, achievable by installing non
traversable median with specifically designed opgsii

. It is often believed by business representativedt th

customers give less importance to property acdess t

either quality or service, NCHRP Report 395 [7].

However, some businesses, like auto related trades,

may have to provide good and reliable services if a

reduction in access are to be overcome.

Some of the key issues raised by the informatiamdoon
medians are: the decision to provide median opeshauld
be based on the traffic volumes, rural-urban charatics and
turning vehicle composition. While it if often belied by
business owners that customers give less importdnce
property access than either quality or reliablevises. But
auto related trades like fuel stations, tend tocela high
premium on access.

3. RESEARCH OBJECTIVE

The main aim of this research is to provide backgd
information and support for engineers to make agiat
decision on closure, spacing and design of medeniogs
on multilane divided highways with substandard ragdiand

to identify the key issues to arrive at such dedisi The
information made available should contribute to the
development of a strategy for closing medians tivamt the
best compromise between safety and mobility.

4. DESCRIPTION OF STUDY SITE

State Highway-17 in the state of Karnataka wascseteas a
pilot corridor for the present study, it is a fdane divided
road with a raised curb median (1.8 m wide) witHfea
stretches of paved shoulder. The highway runs for
approximately 140 km connecting Bangalore to Myseinéch
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is a heritage city attcting good number of tourists. There
no service roads in urban areas, and while ther@erasione
truck laybys and other road facilities provided in b
directions, there are few provisions for busesitk pip anc

drop off passengers safely. The stughctior selected is of

approximately 53.8 km from Maddur, at Malavalli gion, to
the Ring Road-Bangalomdysore Road junction on the fring
of Mysore. There are 3 towns along the route (Magc
Mandya and Srirangapattana) and many villagesither side
of the road or divided by SH-17

5.METHODOLOGY

¢ Approximately 53.8 knout of 140km of the highwawas
selected for the study.

« Before carrying out thactual traffic data collectionhe
crash data, which was froall the local police statior

along the highway, was collected the available number

of yearsto study the vehicle composition of cres.
« Basal on the analysis of crash data, a section of Sviag

selected to carryout detailédffic study. The short study

section is from chainag&m 2103.8(Induvalu) to kr
108.8(Tubinakere industrial area).

« Traffic studies werearried out to collect the informatic
on through traffic volume, andolume and compositic
of turning vehicles at all eiglmhedian openings along t
short section.

« Analysis of the collected data was carried out to arriv
results and conclusions.

6. DATA COLLECTION

The set of data collected is as follows:

1. Crash data: Crash data wasollected from five differen
local police statins along 53.8 km of the highway fthe
available period (2008-2011).

2. Classified Traffic Volume Counts: A traffic volume
survey wascarried out in one of the median open
locations to understand the nature and charadts of
through traffic on highway.

3. Classified Turning Movement Counts: Turning
movement surveys were carried out at all mediamiogge
locations. Counts have been carried manually by
enumerators for a total eight hour period in twesgans
i.e. from morning 8.00 am to 12.0@npas first session ar
from afternoon2.00 pm to evening 6.00 pm as sec
session.

4. Pedestrian Counts: It was evident from the crash repc
that the most vulnerable road users are the Pétes
Therefore it was necessary to couetestrians crossir
the highway which is useful for ideifying better
pedestrian crossing facilities.

5. Median Openings. A count of all the median openin

along 53.8km section of the highway weollected to get

the number of median openings in the study set

7.DATA ANALYSIS

Analysis of the data indicated that for research section:

Both deaths and injuries are ste perhaps even reduced
during this period exce for a significant increase in
fatalities in 2011 as shown Table 1.

Table 1. Crash data Summary

Total Total Total
Y ear No. of No. of No. of
crashes | deaths | injured

2008 873 149 999
2009 774 101 688
2010 781 100 819
2011 680 174 783

Total 3108 524 3289

Pedestrians are the highest road user type aff
constituting to around 30% followed by ttmotorized
two wheeleravith 28% and cars wi 21%.

The data analyzed on the traffic volume count risvieat
the car/jeep/van forms the major through traffit SH-17
occupying almost 53% ' the total vehicle composition.
Motorized two vheeers occupy second place with 27%
of the total vehicles. And the remaining percentég
taken over by other class of vehic

Motorized two wheelers constitute the highedume of
traffic making Uturns on SI17 with as high as 72% of
the total vehicles, followed by cars with 10% ahdrt by
Light Commercial Vehicles with 9%. Number of truc
making uturn is almost negligible when compared
motorized two wheelers volums shown in Figure 2.

Composition of Traffic making U-turn
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Fig2: U-turn traffic compositio
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¢ As with U4urning traffic, right turns are alsdominated
by Motorized two wheelers with almost 69% followeyl
cyclists with 8% and then by cars with fas shown in
Figure 3.
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Fig 3: Right turn traffic compositic

* The tuning traffic making both tlirns and right turns a
composed of mainly motorized two wheelers. Thisld:
mean such vehicles are making short trips from
village to the other alonghe highway and even trij
between agricultural fields to villages and makatets

e The turning movement data collectein the data
collection stage habeen analyzed and an attempt
made to find out the relationship between distant
cross road generating the amount of traffic frone
nearest median opening and the number-turners. The
relationship shows a attergram as shown in Figur.
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Fig4: U-turn Maneuvers

Table 2: Median @enings along selected section of-17

No. of No. of
Formal Informal
M edian Median

Openings Openings
79 16

As seen from Table 2 it is clear that along 53.8 km
selected section of SH?, the total median openings are 9!
which 79 openings are the formal median openingd
remaining 16 such openings are informal. It wascedtfrom
field observationghat informal median cenings were often
may serving fuel statiobe due to the followinreasons:
» Direct Ulrightturn access
» Access to the road side activil
» Access to Autaelated business such as service
stations, etc.A photograph of one sucinformal
median opening servinfuel station is shown in
Figure 5

Fig5: Informal Median Openir

RESULTSAND CONCLUSIONS

« Location: Most of the police reported crashes occurre
median openings. This reconfirms the need to cdnate
on median openings.

¢ Road User Type: Cars form the Ighest road user type
on SH-17.Considerablenumbers of pedestrian cross the
highway particularly near sections where there
settlements on both sides of the highy

e Percentage of vehicles and Road Users Involved: As
car forms the major through trafion the highway, police
reported crash data also shows highest percentage of
cars are involved in crashes. While consideringiral
and fatalities, pedestrians the most affected road user
type, which suggests that large number of pedestréae
hit by cars. Pedestria, together with cyclists and
motorized two wheele, constitute to about 60 % of total
causalities, whicltherefore requit major protection from
road design.

e Turning Manoeuvres. The turning movements are
dominated by motorized two wheelers. Tindicates the
nature of the turning traffic, which appears togbgng
short trips mainly between villages along the highy
from villages to agricultial fields and to the market
outlets. It is important to realize that, it maytnoe
possible to make provision in design of median dmp
for all class of vehicles, which can be decidedcedasgpor
the composition of turning trafl. In the study corridor
this is motorized two wheeler traffic, design of med
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openings should be tailored for such a class ofclesh
making turning manoeuvres.

 Median Openings. There seem to be no relationship
exists between distance of cross road from a nkeares
median opening and number of U-turns along thecsade
section of SH-17. This shows that as length of iregu
diversion increases, the number of U-turners siasil
This supports the concept that longer diversions ar
creating other manoeuvres by road users such asiego
the median and wrong way running. Reason for infdrm
median openings along the highway seems to include
petrol stations and other motor related trade asddrom
literature which needs to be considered in anyesisa

The conclusions drawn from this study apply to toeridor
considered for study and may not apply for othetise of
road. The information made available in this stughould
contribute to the development of a strategy forsiclg
medians to arrive at the best compromise betwefatysand
mobility. The key elements and background supporttiie
engineers decision for median closure and desigmedian
openings found from the overall observations ofghely are
as follows:

1. Cars are involved in pedestrian crashes. But, also
large number of car occupants are injured which
could be associated with the high speed environment
along the highway. This means that hopefully
improved median design will result in reduced high
speed crashes.

2. The dominating class of turning vehicles is motediiz
two wheelers and that suggests mainly short trips.
This can have an impact on the design of openings,
thus there is a need for turn counts during thégdes
of openings along the corridor particularly whete i
may not be possible to make provision for all tgfe
vehicles.

3. As diversion become longer due to median closures,
the number of detoured vehicle stabilizes. Thisic¢cou
well be due to illegal manoeuvres such as wrong way
running. Therefore suggests that this is due el
manoeuvres.

4. Many Informal median openings shown to be related
to motor related trade and other outlets. This will
need to be considered in the development of any
median closure strategy.
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