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I. INTRODUCTION 
 

Modern roundabouts are a type of intersection 

characterized by a generally circular shape, yield 

control on entry, and geometric features that create 

a low-speed environment. Modern roundabouts 

have been demonstrated to provide a number of 

safety, operational, and other benefits when 

compared to other types of intersections. On 

projects that construct new or improved 

intersections, the modern roundabout should be 

examined as an alternative.  

 

This technical summary explores the characteristics 

of modern roundabouts while reinforcing the need 

to apply a principles-based approach to design. It 

provides readers with an overview of the key 

considerations for planning, analysis, and design of 

single-lane and multilane roundabouts. The 

information presented in this summary outlines the 

principles described in the FHWA document 

Roundabouts: An Informational Guide [1] and the  

 

 

 

 

 

 

 

 

 

 

 

 

 

Forth coming 2nd Edition [2] of that document 

(hereafter referred to as the Roundabout Guide), 

which is in progress at the time of this writing and 

due to be published in 2010. Specific considerations 

for mini-roundabouts are summarized in a separate 

FHWA document titled Mini-Roundabouts Technical 

Summary [3-10]. Figures are from the Roundabout 

Guide unless otherwise noted. 

 

II. CHARACTERISTICS OF ROUNDABOUTS 
 

Circular intersection forms have been part of the 

transportation system in the United States for over a 

century. Their widespread usage decreased after the 

mid-1950s, as rotary intersections began 

experiencing problems with congestion and safety. 

However, the advantages of the modern roundabout, 

including modified and improved design features, 

have now been recognized and put to the test in the 
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United States. There are now estimated to be well 

over a thousand roundabouts in the United States 

and tens of thousands worldwide, with the number 

estimated to be increasing in the United States each 

year. 

1. A modern roundabout has the following 

distinguishing characteristics and design 

features: 

2. Channelized approaches; 

3. Yield control on all entries; 

4. Counterclockwise circulation of all vehicles 

around the central island; and 

5. Appropriate geometric curvature to encourage 

slow travel speeds through the intersection. 

Figure 1 and Figure 2 illustrate these characteristics 

and design features, respectively. 

 
Figure 2.1: Key Roundabout Characteristics. 

 

 
Figure  2.2: Roundabout Design Features. 

 

III. BENEFITS OF ROUNDABOUTS 
 

Roundabouts are becoming more popular based on 

the multiple opportunities to improve safety and 

operational efficiency, and provide other benefits. Of 

course, roundabouts are not always feasible and do 

not always provide the optimal solution for every 

problem. The benefits of roundabout intersections, 

and some constraining factors, are described below. 

1. Traffic Safety – Numerous studies have shown 

significant safety improvements at intersections 

converted from conventional forms to 

roundabouts. The physical shape of roundabouts 

eliminate crossing conflicts that are present at 

conventional intersections, thus reducing the 

total number of potential conflict points and the 

most severe of those conflict points. The most 

comprehensive and recent study showed overall 

reductions of 35 percent in total crashes and 76 

percent in injury crashes [4]. Severe, 

incapacitating injuries and fatalities are rare, with 

one study reporting 89-percent reduction in 

these types of crashes [5] and another reporting 

100-percent reduction in fatalities [6]. 

 

2. Operational Performance – When operating 

within their capacity, roundabouts typically have 

lower overall delay than signalized and all-way 

stop-controlled intersections. The delay 

reduction is often most significant during non-

peak traffic periods. These performance benefits 

can often result in reduced lane requirements 

between intersections. When used at the 

terminals of freeway interchanges, roundabouts 

can often reduce lane requirements for bridges 

over or under the freeway, thus substantially 

reducing construction costs. However, as yield-

controlled intersections, roundabouts do not 

provide priority to specific users such as trains, 

transit, or emergency vehicles. 

 

3. Environmental Factors – Roundabouts often 

provide environmental benefits by reducing 

vehicle delay and the number and duration of 

stops compared with signalized or all-way stop-

controlled alternatives. Even when there are 

heavy volumes, vehicles continue to advance 

slowly in moving queues rather than coming to a 

complete stop. This can reduce noise and air 

quality impacts and fuel consumption 

significantly by reducing the number of 

acceleration/deceleration cycles and the time 

spent idling. 

 

4. Access Management – Because roundabouts can 

facilitate U-turns, they can be a key element of a 

comprehensive access management strategy to 
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reduce or eliminate left-turn movements at 

driveways between major intersections. 

 

5. Traffic Calming – Roundabouts can have traffic 

calming effects on streets by reducing vehicle 

speeds using geometric design rather than 

relying solely on traffic control devices. 

 

6. Pedestrian Safety – Due to the reduction of 

vehicle speeds in and around the intersection, 

roundabouts can improve pedestrian crossing 

opportunities. Additionally, the splitter island 

refuge area provides the ability for pedestrians 

to focus on one traffic stream at a time while 

crossing. However, pedestrians with visual 

impairments may not receive the same level of 

information at a roundabout as at a typical 

signalized intersection, and they may require 

additional treatments, such as pedestrian 

signalization. Specific design treatments for 

enhancing accessibility for visually impaired 

pedestrians are receiving continued study [7]. 

 

7. Aesthetics – The central island and splitter 

islands offer the opportunity to provide 

attractive entries or centerpieces to communities 

through use of landscaping, monuments, and art, 

provided that they are appropriate for the speed 

environment in which the roundabout is located. 

 

8. Land Use – Roundabouts can provide a transition 

area between high-speed rural and low-speed 

urban environments. They can also be used to 

demarcate commercial areas from residential 

areas. 

 

9. Ongoing Operations and Maintenance – A 

roundabout typically has lower operating and 

maintenance costs than a traffic signal due to the 

lack of technical hardware, signal timing 

equipment, and electricity needs. Roundabouts 

also provide substantial cost savings to society 

due to the reduction in crashes, particularly fatal 

and injury crashes, over their service life. As a 

result, the overall life cycle costs of a roundabout 

can be significantly less than that of a signalized 

intersection. 

 

10. Approach Roadway Width – A roundabout may 

reduce the amount of widening needed on the 

approach roadways in comparison to alternative 

intersection forms. While signalized or stop-

controlled intersections can require adding 

lengthy left-turn and/or right-turn lanes, a 

roundabout may enable maintaining a narrower 

cross section in advance of the intersection. 

However, roundabouts usually require more 

space for the circulatory roadway, central island, 

and sidewalks than the typically rectangular 

space inside traditional intersections. Therefore, 

roundabouts often have greater right-of-way 

needs at the intersection quadrants compared 

with other intersection forms. 

 

IV. OTHER DESIGN DETAILS AND 

APPLICATIONS 
 

1. More design details and applications of 

roundabouts exist than can be covered in this 

technical summary; however, some of the more 

notable considerations are described below: 

2. Right-turn bypass lanes – Roundabouts can 

employ right-turn bypass lanes similar to those 

used at conventional intersections. Bypass lanes 

are designed either to yield to exiting traffic or to 

form an additional lane next to exiting traffic 

(which may then merge into the exiting traffic). 

 

3. Access management – Driveways in the vicinity 

of roundabouts may experience restrictions in 

access similar to those in the vicinity of 

signalized intersections. Roundabouts may offer 

the opportunity to include driveways as a curb 

cut or a fully developed approach with splitter 

islands depending on the volume characteristics 

and other factors. 

4.  

At-grade rail crossings – At-grade rail crossings 

through or near a roundabout are possible but 

introduce challenges related to the control of the 

rail crossing itself, queue clearance on the tracks, 

and the associated effects on the roundabout. 

 

5. Evacuation routes – Roundabouts have been 

located on evacuation routes and have had flow 

reversed as needed to facilitate evacuation. 

 

6. Bus stops – Bus stops can be provided on either 

the entry or exit side of a roundabout. Bus stops 

should not be provided within the circulatory 

roadway. Pedestrian access to and from the bus 

stop, including the location of the bus stop 

relative to the nearest crosswalk, should be 

carefully considered. 
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7. Refer to the Roundabout Guide for additional 

information on these and other topics. 

 

V. LITERATURE REVIEW 
 

Lisa Steinmetz and Peter Aumann, “Guide to Traffic 

Management Part 6: Intersections, Interchanges and 

Crossings” The Austroads Guide to Traffic 

Management comprises of 13 Parts. It gives a 

thorough inclusion of traffic the executives direction 

for experts associated with traffic building, street 

plan and street security. Section 6 (Intersections, 

exchanges and intersections) is worried about traffic 

the executives at a wide range of convergences 

where street clients must join or cross another flood 

of traffic.  

 

It centers around traffic the executives issues and 

medications identified with convergences, exchanges 

and intersections. It doesn't give data on the 

geometric plan of the treatment as this is given in 

the Austroads Guide to Road Design Part 4, 4A, 4B 

and 4C. Direction on the administration of street 

segments which are not part of the convergence or 

trade is given in the Austroads Guide to Traffic 

Management Part 5: Road Management. Section 6 

portrays the proper utilization of, and plan of, the 

different crossing point types and the strategies that 

should be applied if effective and safe convergences 

are to be given to the street client. All classes of 

street use – including autos, trucks, open vehicle, 

cruisers, cyclists and walkers, including individuals 

who have incapacity or versatility trouble, are tended 

to in the Guide. 

 

Robert Ziolkowski, “Roundabouts as an effective tool 

of traffic management” Driving rate is one of the 

most significant factors in street wellbeing and speed 

influences the seriousness of an accident, but on the 

other hand is identified with the danger of being 

engaged with an accident. Unseemly speed is liable 

for in excess of 33% of every single lethal mishap 

happening on streets. In Poland consistently greater 

part of all car crashes happen in urban zones from 

which most is recorded at intersections and their 

region. Consequently it is vital to adequately oversee 

speed and authorize speed restricts on existing street 

organize. Supplanting previously existing three-or 

four-arm intersections by roundabouts and 

development new ones is viewed as a decent answer 

for security enhancements and furthermore are 

indicated be inside traffic quieting highlights yet 

their viability is impacting by type, shape and 

geometry of the intersection. The point of this paper 

is to dissect the adequacy of picked traffic quieting 

measures in examination with the viability of 

roundabouts. Research territory was situated in city 

of Bialystok, Poland and incorporated a gathering of 

generally applied physical estimates together with 

little and small scale roundabouts. Estimations of 

quick speed by using GPS information lumberjack 

and evaluation of the degree effect of chose TCMs 

on drivers' moves were attempted to build up the 

examination. 

 

Lu´ısConde Bento, Ricardo Parafita, and 

UrbanoNunes, “Intelligent traffic management at 

intersections supported by V2V andV2I 

communications” This paper portrays a smart traffic 

the board framework applied to street convergences, 

to be specific circuitous and junction. A minuscule 

traffic test system was created to consider savvy 

traffic the executives methods and assess their 

exhibition. The astute administration systems are 

expected to limit mishaps, traffic clog and 

subsequently the ecological expenses of street traffic. 

Every vehicle is demonstrated by an operator and 

every specialist gives data relying upon its vehicle 

sensors.  

 

Two convergence types, indirect and intersection, 

were reproduced each utilizing its keen traffic the 

board framework. The two crossing points utilize a 

calculation dependent on a spatiotemporal 

reservation plot. The imagined wise traffic the board 

calculation is upheld by vehicle-to-vehicle and 

vehicle-to-foundation interchanges, permitting the 

trading of data among vehicles and the crossing 

point clever traffic the executives framework. The 

created insightful traffic the executives framework is 

very appropriate for independent vehicles; it can 

likewise be utilized by human drivers on the off 

chance that they pursue precisely the proposed 

speed profile along the way. 

 

M. EbrahimFouladvand, ZeinabSadjadi and M. Reza 

Shaebani1, “Characteristics of Vehicular Traffic Flow 

at a Roundabout” We build a stochastic cell 

automata model for the portrayal of vehicular traffic 

at an indirect planned at the crossing point of two 

opposite avenues. The vehicular traffic is constrained 

by a self-sorted out plan in which traffic lights are 

missing. This controlling technique joins a yield-at-

section procedure for the moving toward vehicles to 
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the circling traffic stream in the indirect. Vehicular 

elements is reenacted inside the system of the 

probabilistic cell automata and the defer experienced 

by the traffic at every individual road is assessed for 

indicated time interims. We talk about the effect of 

the geometrical properties of the indirect on the all 

out postponement. We contrast our outcomes and 

traffic-light signalisation plots, and get the basic 

traffic volume over which the crossing point is ideally 

controlled through traffic light signalisation plans. 

 

F. G. Praticò1 , R. Vaiana2 & V. Gallelli2, “Transport 

and traffic management by micro simulation models: 

operational use and performance of roundabouts” 

The exhibition of roundabouts can influence urban 

vehicle frameworks as far as natural and operational 

effects, security and effectiveness. The advancement 

of indirect traffic the executives and control 

frameworks can be helped out through street traffic 

smaller scale recreation models which are PC models 

where the developments of individual vehicles going 

around street systems are controlled by utilizing 

basic vehicle following, path changing and hole 

acknowledgment rules.  

 

Tragically, regardless of the extraordinary 

dissemination of these devices, fitting techniques are 

as yet required so as to approve and adjust these 

models. When all is said in done, the adjustment 

procedure can be characterized along these lines: the 

way toward contrasting model parameters and true 

information to guarantee that the model reasonably 

speaks to the traffic condition. The goal is to limit the 

disparity between model outcomes and estimations 

or perceptions.  

 

The point of this paper is the introduction of a first 

relative methodology between watched exhibitions 

and exhibitions acquired by the utilization of 

mainstream microsimulation programming, 

specifically urban convergences, for example, 

roundabouts. Specifically, a test examination is 

planned and did so as to secure some vehicular 

parameters for an indirect set in a urban challenge of 

southern Italy. The adjustment procedure is 

completed by an investigation of fluctuation of the 

kinematic parameters of a n-tuple of indirect 

situations. This alignment methodology has allowed 

to determine some significant decisions about the 

decision of the most huge information parameters 

for the yield aftereffects of every reproduction 

situation. Results of this investigation are relied upon 

to profit the two specialists and scientists. 

 

Wonho Suh,1 Jung 

In Kim,2 Hyunmyung Kim,3 Joonho Ko,4 and Young-

Joo Lee5, “Mathematical Analysis for Roundabout 

Capacity” This paper researches indirect limit 

examination utilizing scientific demonstrating and 

minuscule reproduction. The limit in approach 

segment in indirect is determined by assessing the 

quantity of vehicles that can enter an indirect for a 

given methodology given a specific flowing volume. 

Since roundabouts are working with just yield 

conditions, limit is subject to hole acknowledgment 

model.  

 

Need rules are utilized to reproduce the hole 

acknowledgment demonstrate and characterize the 

option to proceed for clashing developments. On 

account of roundabouts, need rules can be used to 

build up option to proceed at every one of the 

contention focuses where the methodology traffic 

converges with the circling traffic of the indirect. By 

adjusting the base worthy hole and related 

parameters, it is conceivable to align a reproduction 

model to be that of a genuine indirect or that of a 

hypothetical indirect that meets the working qualities 

characterized in current limit models. The proposed 

indirect limit examination system is required to help 

displaying operational conditions for roundabouts. 

Results are displayed that give proof to approve the 

proposed methodology. 

 

Osman ÜnsalBAYRAK1 , Halim Ferit BAYATA2 , Fatih 

HATTATOĞLU1 , Muhammet Ali ÇOLAK2, “Evolution 

of a Junction Traffic Management Measures Using 

Microsimulation Model” Travel productivity and 

traffic wellbeing of unsignalized crossing points are 

two primary goals considered in rush hour gridlock 

the executives. Minuscule reproductions are broadly 

utilized in transportation activities and the executives 

investigation since "recreation is more secure, more 

affordable and quicker than field usage and testing". 

VISSIM is a minuscule traffic recreation program. The 

heaviest traffic volume and every year normal 15 

mishaps happened in Atatürk University grounds that 

interface Çat Road to Hospital named as Teknokent 

Junction was contemplated. Field perceptions were 

mimicked in VISSIM. Signalization program and 

geometric changes were proposed and applied in 

the field. After the application, no car crash was seen 
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in the intersection for a long time. Applied right turn 

island limited the defer time for the arms. 

 

Adebayo OladipoOwolabi+; Olugbenga Joseph 

Oyedepo; EnobongEtimOkoko, “Predictive modeling 

of entry flow at rotary intersections in Akure, a 

developing city and capital of Ondo state, Nigeria” 

Prescient models for section stream at rotational 

crossing points in Akure - a creating city in Nigeria-

have been created. Information were gathered at the 

convergences basic to traffic stream in the 

examination zone utilizing a cine camera set at a 

vantage point from the street areas during top and 

off-top periods in week days.  

 

Passage stream (qe) was displayed as a component 

of coursing stream (qc), delay (da), progress (h) and 

geometric highlights of the crossing points. The 

information were fitted to a various direct relapse 

condition to get the summed up stream models for 

top and off pinnacle periods. The conditions got 

were approved utilizing exact information other than 

those used to adjust the model. The balanced R2 

values acquired during the top and off pinnacle time 

frames were 95.8% and 87.7% separately, 

demonstrating that the free factors (coursing stream, 

deferral and progress) made noteworthy 

commitments in anticipating the section stream. The 

models created can be utilized to assess passage 

stream at rotational crossing points in the 

examination zone and different urban communities 

in creating nations with comparable traffic attributes 

for which such models are rare, subsequently 

encouraging arranging and structure of compelling 

traffic control instruments. 

 

VI. SMALLER, SMALL OR MINI- 

ROUNDABOUTS 
 

As the in general or outer size of an indirect (in the 

BANGALORE (BANNERGHATTA NICE ROAD 

JUNCTION) alluded to as the Inscribed Circle 

Diameter – ICD) is diminished, so the most extreme 

practicable (and endorsed) breadth for the Bangalore 

(bannerghatta nice road junction), India is likewise 

decreased, while the width of the circulatory 

carriageway increments (because of the more 

noteworthy width of vehicle cleared way at littler 

turning radii). As a rule this outcomes in it being 

excessively simple – unquestionably when traffic is 

light comparative with limit – for drivers to navigate 

the indirect at generally rapid, with sparse respect for 

street markings or the potential perils to self or 

clashes with other street clients. To moderate this 

hazard, an extent of the circulatory carriageway – an 

annulus around the Bangalore (bannerghatta nice 

road junction), India – is isolated from general use by 

division lines and separated from the external 

annulus of carriageway by a mix of marginally raised 

surface, unfriendly crossfall, differentiating hues and 

surfaces and delineating lines. The impact of this is to 

demoralize drivers from taking a more 

straightforward way through the indirect, their line of 

least obstruction being all the more firmly bended 

(and in this manner more slow) however increasingly 

tolerable. The internal annulus accommodates the 

trailing axles of longer or enunciated vehicles to clear 

over the inward annulus, which is accordingly known 

as an over-run region (in BANGALORE 

(BANNERGHATTA NICE ROAD JUNCTION) use), truck 

cover, or mountable cover. 

 
Figure1 A typical trunk road roundabout in the 

BANGALORE (BANNERGHATTA NICE ROAD 

JUNCTION). 

 

The littler the indirect, the more such moderation 

measures are probably going to be mishandled – the 

less compelling they will be. In the BANGALORE 

(BANNERGHATTA NICE ROAD JUNCTION) the base 

size for roundabouts with raised Bangalore 

(bannerghatta nice road junction), Karnataka, India is 

28 meter distance across ICD with a 4-meter 

measurement Bangalore (bannerghatta nice road 

junction), Karnataka, India. This edge being driven 

essentially by vehicle geometry – which is 

internationally moderately reliable – instead of driver 

conduct, it is received in different purviews as well. 

Beneath this base size, the smaller than usual indirect 

wins. 

The single-path indirect condition is for roundabouts 

with a solitary round roadway and a solitary path on 

each approach. Condition (1) is the condition for 
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single-path indirect limit. A similar condition can be 

applied to roundabouts with a solitary roundabout 

roadway and two methodology paths [3]. 

 
Where 

is the capacity of the approach lane under 

consideration in passenger car equivalents, veh/h, 

is the conflicting flow in passenger car equivalents, 

veh/h. 

The conditions displayed above are aligned to the 

NCHRP Report 572 information and require just the 

clashing stream rate as info. In any case, the HCM 

2010 presents the alternative of aligning the above 

conditions with neighborhood development and 

basic progress esteems. For nearby conditions, the 

adjusted limit condition is in the structure found in 

(2), (3), and (4) for the info parameters. Subsequently, 

development and basic progress information must 

be gathered so as to align the limit condition [3]. 

 

 
Where 

is the capacity of the approach lane under 

consideration in passenger car equivalents, veh/h, 

is the conflicting flow in passenger car equivalents, 

veh/h, is the critical headway, seconds, is the follow-

up headway, seconds. 

 

Basic progress is characterized as "the base progress 

an entering driver would discover satisfactory". Basic 

progress can't be estimated in the field since drivers 

will acknowledge all holes bigger than their basic 

progress. Be that as it may, it tends to be assessed by 

estimating the lengths of holes in the flowing stream 

that are either acknowledged or dismissed by 

entering vehicles. Along these lines, basic progress is 

evaluated dependent on the acknowledgment and 

dismissal of holes. The HCM 2000 prescribes a basic 

progress an incentive somewhere in the range of 4.1 

and 4.6 seconds. The worth is chosen dependent on 

driver conduct and hole acknowledgment qualities. 

For instance, an area with drivers who know about 

roundabouts would utilize a basic progress nearer to 

4.1 seconds [6].  

Furthermore, slacks estimated at the indirect can 

likewise be utilized in the computation of basic 

progress. A slack is the time between when a vehicle 

lands at the passageway point and the following 

flowing vehicle. In the event that leaving vehicles are 

remembered for the examination, at that point they 

are likewise utilized alongside coursing vehicles to 

compute holes and slacks in the clashing stream.  

Follow-up progress is characterized as "the progress 

kept up by two back to back entering vehicles 

utilizing a similar hole in the clashing stream". In this 

manner, if two vehicles enter the indirect from a 

similar methodology with no clashing occasion 

between them, a proportion of follow-up progress 

can be made. The HCM 2000 found that the upper 

and lower follow-up time esteems are 2.6 and 3.1 

seconds, individually. Like basic progress, the 

subsequent time would be chosen dependent on 

driver conduct [6].  

 

VIII. APPROACH AND METHODOLOGY 
 

There are lots of parameters to be considered in 

order to carry out the research in the field of 

improvement in rotary junctions. So, the set of 

parameters and methodologies of this research is 

expressed in the form of flowchart as shown in 

Fig.6.2 

 
Figure 2 Approach and Methodology. 
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VII. RESULT AND ANALYSIS 
 

Calculate the Weaving Section:  

1. Capacity of rotary intersection for (N-E) Section 

2. Capacity of rotary intersection road (E-S)  

3. Capacity of rotary intersection road (S-W) 

4. Capacity of rotary intersection  road (W-N)  

 

IX. CONCLUSION 
 

Comparing  the  influence  of  roundabouts on  

average passing speed  with  such an influence  of  

chosen TCMs vertical deflections such as speed 

bumps and raidesintersections prove to be most 

effective measures in speed spot  reduction.  

However  considering  the  driving  style  it must be 

emphasized that for drivers it is very important to 

drive smoothly without the necessity of violent speed 

reduction. In this light the use of small and mini 

roundabouts is reasonable. The current study 

evaluated also high variety of results interms  of 

braking  distance  within small roundabouts. Some 

ambiguous results within analysedroundabouts 

reveal and highlight the need for in-depth research 

in terms of  assessing  the  severity  of  maneuvers  

and  range  of  the  influence zone of specific TCMs 

and roundabouts. Based on that  it  will  be  possible  

to  evaluate  more  firm  and  clear conclusions 

especially within groups of roundabouts regarding 

designing suggestions for specific purposes. 
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