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Traffic Intersections
• Intersection is an area shared by two or more

roads. This area is designated for the vehicles to
turn to different directions to reach their desired
destinations.



Issues

The pedestrians also seek same space for crossing.
Drivers have to make split second decision at anDrivers have to make split second decision at an
intersection by considering his route, intersection
geometry speed and direction of other vehicles etcgeometry, speed and direction of other vehicles etc.
A small error in judgment can cause severe
accidentsaccidents.



Conflicts at an intersection 
• Conflicts at an intersection are different for different 

types of intersection. Consider a typical four-legged 
i t ti   h  i  fi  intersection as shown in figure. 



L l  f i t ti  t l Levels of intersection control 
Another Form of Hierarchy y

• Passive Control
1. No control

T ffi  Si2. Traffic Signs
3. Traffic signs plus road marking

• Semi ControlSemi Control
1. Channelization
2. Roundabouts

A ti  C t l• Active Control
1. Traffic Signals
2. Grade Separated Intersection 
3 Grade Separated Interchange3. Grade Separated Interchange

i. Trumpet interchange
ii. Diamond interchange
iii. Clover leaf interchange



Life cycle of Intersections
Uncontrolled 
intersection

Channelized 
intersection

Roundabout 
intersection 

Si li d d b  i h Signalized 
intersection

Roundabout with 
Signal

G d  t d Grade separated 
intersection

G d  t d Grade separated 
interchange



I t tiIntersection

Channelization of traffic through a three legged Channelization of traffic through a four legged g gg
intersection

g gg
intersection

Trumpet interchange Diamond interchange Cloverleaf Interchange



FOUR LEG INTERSECTIONS  (I t ti l St di )FOUR-LEG INTERSECTIONS  (International Studies)

C i i t d ith i li dCommon issues associated with signalized 

intersections include: 
• Long crossing distances

• Obstructions in the crosswalk

• Wide turning radii encourage fast turns 

• Inadequate refuge area

R t i t d d t i i• Restricted pedestrian crossing 



FOUR LEG INTERSECTIONS  (I t ti l St di )FOUR-LEG INTERSECTIONS  (International Studies)

• Through-moving bicyclists to weave across multiple lanesThrough moving bicyclists to weave across multiple lanes

• Crosswalk, limiting visibility. 

• Bicyclists may not be able to actuate

• Pedestrian clearance time may not be long enoughy g g

• Conflicts between pedestrians and turning motor vehicles



Issues Associated with Signalized IntersectionsIssues Associated with Signalized Intersections
(International Studies)



Common Intersection Treatments for PedestriansCommon Intersection Treatments for Pedestrians
(International Studies)



Common Intersection Treatments for BicyclistsCommon Intersection Treatments for Bicyclists
(International Studies)



Speed Management Treatmentsp g
(International Studies)

Reducing motor
vehicle speeds
can improvecan improve
safety for
pedestrians and
bicyclistsbicyclists.



SAMPLE THEORETICAL SPEED PROFILE
(URBAN COMPACT ROUNDABOUT)



PERFORMANCE COMPARISONS OF CONTROL 
ALTERNATIVES 
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Safety Balance Between Accessibility & 
Mobility Needs

• Safe designs are different for major and minor roads.
N ti l i t b it bl i d t l d• Narrow sections or slow points may be suitable on minor roads to slow down
traffic and improve safety.

• However, on major roads such squeeze points may well cause frustration and
become accident black spotbecome accident black spot.

• The function of a road should be clear to its users and treatments should not give
conflicting messages.

• Functional grouping of roads is necessary pre-requisite for a safe road network• Functional grouping of roads is necessary pre-requisite for a safe road network.



REACTION STOPPING DISTANCE



CASE STUDY 1 - Josip Broz Tito Marg



LANDUSE:

•Predominant Abutting 
Public, Semi-Public 
Buildings (Schools,offices)
•Residential places also    
placed.



JUNCTION DETAILSJUNCTION DETAILS



ACCIDENT DATA ANALYSIS
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A id t S t

37%
16%

Accident Spot

Moolchand flyover37%

16%10%

16%
Moolchand flyover

Nr. Sadiq Ngr F/O

Central School

Archana Red lght

Def cly16%10%
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70%
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CASE STUDY II – PUSA ROAD



INTRODUCTIONINTRODUCTION

CROSS-SECTION





ACCIDENT SPOTS

ACCIDENT DATA  ANALYSIS
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Schematic Alignment Plan Land use plan

Identification of survey 
location Depending upon the reconnaissance 

survey & secondary survey data, the y y y ,
survey locations were identified and 
studied.

For detailed analysis of survey, the 
entire 28 km stretch was divided into 4 4
sections considering its analogous profile 
and accident spots.

Since the corridor has linear as well as 
curvilinear profile, for identification of 
speed character the entire study 
corridor is divided in 2 sections the corridor is divided in 2 sections the 
linear segment & curvilinear 
segment.



Speed analysis of Car: Speed analysis of Truck

Speed 
(KMPH)

Observed 
Frequency

Theoreotical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 
frequency

30 0% 1.16% 0% 1.20%
40 2% 3.21% 2% 4.40%

Speed (KMPH)
Observed 
Frequency

Theoreotical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 
frequency

20 0% 2% 0% 2%
40 2% 3.21% 2% 4.40%
50 5% 8.17% 7% 12.50%
60 35% 15.29% 42% 27.80%
70 8% 21.10% 50% 48.90%
80 10% 21.80% 60% 70.70%

30 15% 10% 15% 13%

40 40% 26% 55% 39%

50 21% 33% 77% 72%

60 7% 20% 94% 93%
90 31% 15.93% 91% 86.70%
100 5% 8.74% 95% 95.40%
110 3% 3.53% 99% 98.90%
120 1% 1.05% 100% 100%

70 7% 6% 91% 99%

80 4% 1% 95% 100%

90 5% 0% 100% 100%

Speed analysis of All Vehicles:Speed analysis of Bus: Speed analysis of All Vehicles:

Speed 
(KMPH)

Observed 
Frequency

Theoreotical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 
frequency

Speed (KMPH)
Observed 
Frequency

Theoreotical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 
frequency

10 0% 0% 0% 0%
20 0% 0% 0% 0%

20 0% 0% 0% 0%

30 1% 2% 1% 2%

40 25% 10% 26% 12%

50 27% 27% 53% 39%

20 0% 0% 0% 0%
30 8% 0% 8% 0%
40 20% 1% 29% 1%
50 16% 12% 45% 13%
60 12% 63% 58% 56%50 27% 27% 53% 39%

60 13% 34% 66% 73%

70 19% 20% 85% 94%

80 3% 6% 88% 99%

60 % % % %
70 15% 36% 73% 92%
80 6% 7% 79% 100%
90 3% 0% 82% 100%
100 11% 0% 93% 100%

90 12% 1% 100% 100% 110 1% 0% 94% 100%
120 6% 0% 100% 100%

As observed from analysis the 85th & 95th percentile Speed was evaluated to be around 60 to 70 kmph respectively 
on the corridor, where the minimum speed limit is 40 kmph.



Normal distribution Curve
& Cumulative frequency 

curve (CAR)

Normal distribution Curve
& Cumulative frequency & Cumulative frequency 

curve (TRUCK)

Normal distribution 
Curve & Cumulative 

frequency curve
(BUS)

Normal distribution 
C  & C l ti  Curve & Cumulative 

frequency curve
(All Vehicles)

Huge variation is observed for normal distribution between observed data and theoretical data.  
Thus above analysis justifies the occurrence of collision characterized accidents due to involvement of cars and 
their reason being over speeding.  



Speed analysis of Car: Speed analysis of Truck

Speed 
(KMPH)

Observed 
Frequency

Theoreotical 
Frequency

Cumulative 
Frequency

Theoreotical
Cumulative 
frequency

40 0% 2% 0% 2%

Speed (KMPH)
Observed 
Frequency

Theoreotical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 
frequency

50 9% 8% 9% 10%

60 24% 21% 33% 31%

70 24% 31% 57% 62%

30 0% 4% 0% 4%

40 32% 21% 32% 25%

50 33% 68% 65% 92%

60 26% 2% 91% 94%80 37% 25% 93% 87%

90 3% 11% 96% 97%

100 4% 3% 100% 100%

60 26% 2% 91% 94%

70 7% 6% 99% 100%

80 1% 0% 100% 100%

Speed (KMPH)
Observed 
Frequency

Theoretical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 
frequency

Speed analysis of Bus: Speed analysis of All Vehicles:

Speed 
(KMPH)

Observed 
Frequency

Theoretical 
Frequency

Cumulative 
Frequency

Theoretical 
Cumulative 

10 0% 0% 0% 0%
20 0% 0% 0% 0%
30 8% 0% 8% 0%
40 22% 2% 30% 2%

(KMPH) Frequency Frequency Frequency
frequency

30 0% 0% 0% 0%

40 13% 6% 13% 6%
50 12% 14% 42% 16%
60 14% 38% 56% 54%
70 14% 37% 70% 91%
80 1% 7% 80% 98%
90 11% 2% 91% 100%

50 29% 29% 42% 34%

60 29% 44% 71% 78%

70 20% 20% 91% 98%
90 11% 2% 91% 100%
100 9% 0% 100% 100%

As observed from analysis the 85th & 95th percentile Speed was evaluated to be around 60 to 70 kmph respectively, 
where as the minimum speed limited posted is 40 kmph.

80 9% 2% 100% 100%



Normal distribution Curve 
& Cumulative frequency 

curve (CAR)

Normal distribution Curve
& Cumulative frequency & Cumulative frequency 

curve (TRUCK)

Normal distribution 
Curve & Cumulative 

f  frequency curve
(BUS)

Normal distribution 
Curve & Cumulative 

frequency curve
(All Vehicles)( )

The analysis justifies the occurrence of rear end accidents by over speeding. Also this curve section ends near Hero
Honda Chowk which is a pedestrian influence area and hence for such high speed collision between pedestrian
and vehicle is bound to occur.



Speed survey was also conducted by “Moving Car method” during morning peak hour to identify the chainage wise speed profile of 
the entire stretch. 

To identify the speed profile on the stretch the speed survey data was compared with intersection location and accident locationTo identify the speed profile on the stretch the speed survey data was compared with intersection location and accident location

From the chart it is observed that speed decrease noticeably
wherever intersections are present & where accidents are happening.

Speed was observed to be of constant nature over a distance of 2p b b
kms.

During rainy season it was observed that the drains gets clogged and all the water lingers on  the road surface causing problems of 
skidding for fast moving vehicles.



METHODOLOGY
IDENTIFY  POTENTIAL DESIGN 

OPTIONMETHODOLOGY
OF DESIGN



RADIAL ALIGNMENT OF ENTRIESRADIAL ALIGNMENT OF ENTRIES.

Unacceptable Normal Acceptable



APPROACH WIDENING BY ENTRY FLARINGAPPROACH WIDENING BY ENTRY FLARING
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EXISTING ROUNDABOUT TYPOLOGY IN INDIAN SCENARIO 

Dia Vs % number of Roundabouts
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Roundabout Details 



Comparison of generic model with other research models

40

p g
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Benchmarking Delay Model
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• weaving width = 3 
lanes, 

• non-weaving width  = 
 l  2 lanes 

• For particular 
diameter of diameter of 
roundabout, weaving 
length was found g
from the layout 
drawings of the 

d broundabout. 



R l ti hi  d l dRelationship developed
43
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CVR (Conflicting Vehicle Ratio)

• It is the ratio of vehicles that weaves through the weaving 
section. It may be defined as the ratio of weaving traffic 
from the approach arm to the traffic exiting from weaving from the approach arm to the traffic exiting from weaving 
section. Mathematically it is defined as the ratio of ‘b’ and 
‘c’. 

b i  ffi  f    ( i h   i h   )b - weaving traffic from entry arm (straight + right + u)
c - Traffic coming from circulating section moving towards exit arm of weaving section.

f b/ i l l i ffi fi d hIf ‘b/c’ is less or large, weaving traffic may find the gap. 
However it may be true for certain range of ‘b’ and ‘c’.
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WFI (Weaving Flux Intensity)…1

This concept of Weaving Flux Intensity 
is derived from the Electric Flux.  

E – Electric field intensity
A – Area of Cross section
Ɵ – Angle between electric field intensity and 
area vector (perpendicular to cross sectional area vector (perpendicular to cross sectional 
area)
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WFI (Weaving Flux Intensity)…1

within certain range  increase in ‘w’ results in more increase in A /l and thus within certain range, increase in w results in more increase in Aw /l and thus 
relatively more increase in vehicular flux
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WFI (Weaving Flux Intensity)…2

•Increase of vehicular intensity also results in increase of 

vehicular flux.

V hi l  fl  i  i  h  hi l  d  t  • Vehicular flux is maximum when vehicles do not weave 

but it is only  theoretical and not practical because  basic 

role of weaving section  is  to provide merging and 

diverging diverging .
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DEVELOPEMENT OF INTER RELATIONSHIP  ..1
As EWSL i s s t t lAs EWSL increases, total
approach volume handled
by roundabout decreasesby roundabout decreases
at all level of service.
However this decrease
has more gradient at LOS
E and F1.

As EWSL increases, WFI
decreases. WFI is more atdecreases. WFI is more at
lower value of EWSL.
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DEVELOPEMENT OF INTER RELATIONSHIP  ..2
(b+c) is minimum for a( )
particular value of b/c. The
relationship is quadratic for all
th d b t H ththe roundabouts. However the
minima of the function is
different for differentdifferent for different
roundabout.
As proportion of weaving

ff fltraffic increases, flow at
weaving section decreases at
all level of service but the slopeall level of service but the slope
of the graph keeps increasing
from level of service A to level
of service F.



THANK YOU 


