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modern 
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Geometric and functional Italian standard to 

2006

construct roads intersections (with chapter on 
roundabout design) [D.M.19/06/2006]



•SUBURBAN AREASSUBURBAN AREAS •URBAN AREASURBAN AREAS

intersections between roads with 
high traffic volume

Reorganisation of historic squares 
and new great squares
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Circulatory roadway as a set of
weave zones (AB, CD, EF, GH, IL)



BREAK IN THEBREAK IN THE

ROUNDABOUTS BUILDING
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-- BOLOGNA BOLOGNA 



Geometric and functional 
Italian standards to build roads 
intersections[D.M.19/06/2001]

No Italian Standard on 

Roundabouts:
[ ]

 VeryVery concise Standardconcise Standard
 3 Pages3 Pages

with 3 Figures and 1 Tablewith 3 Figures and 1 Table

The design is based on subjective The design is based on subjective 

criteria or by following criteria or by following 

foreign example or rulesforeign example or rules

1990 2006 2011



odd and varied configurationsodd and varied configurations

In Italy, till nowIn Italy, till now
totally atypical solution can be observedtotally atypical solution can be observed

odd and varied configurationsodd and varied configurations

IN TRENTOIN TRENTOIN TRENTO IN TRENTO 

only relation only relation 
circulatory organization of the flow in the intersectioncirculatory organization of the flow in the intersection



INTRODUCTION TO THE
ITALIAN ROADS FUNCTIONAL TYPES 

ACCORDING TO DM. 5.11.2001
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THIS CASE OFTHIS CASE OFTHIS CASE OF THIS CASE OF 
ROUNDABOUT ROUNDABOUT 

CANNOT BE CANNOT BE 
BUILTBUILT

11



[D.M.19/06/2006][D.M.19/06/2006]





Dext = 2 RA [m]

MINI-ROUNDABOUTS 14  25

COMPACT ROUNDABOUTS 25  40

CONVENTIONAL ROUNDABOUTS 40  50CONVENTIONAL ROUNDABOUTS 40  50
“ROTARY CIRCULATION” LAYOUT 
(large roundabout) -



ITALIAN STANDARD VERSUS ITALIAN STANDARD VERSUS 
GERMAN STANDARDGERMAN STANDARD

ITALIAN STANDARD VERSUS 
SWISS STANDARDGERMAN STANDARDGERMAN STANDARD

Italian 
nomenclature

German 
nomenclature

SWISS STANDARD

Italian 
nomenclature

Swiss 
nomenclature

Dext (m) Dext (m)
14 - 20

Dext (m) Dext (m)
Mini-

roundabouts 14 - 25 13 - 24

urban:

Mini-
roundabouts 14 - 25

14 - 20
(town centers, 

residential areas, 
urban areas)

Small 
ro ndabo ts -

18 - 24
(town centers, 

id ti l b d

Compact 25 40 26 

urban: 
26 – 35

(single-lane 
circle)

rural: 
30 - 45 (single-
lane circle)

roundabouts residential urban, and 
suburban areas) 

Compact 
roundabouts 25 - 40

22 - 35
(urban, suburban, 
and rural areas)p

roundabouts 25 - 40 - 60 lane circle)

Urban and 
rural:
40 - 60 

(d bl l

Roundabouts 40 - 50 -

Big 
roundabouts 

(Swiss 
Standard

- > 32-40 
(rural areas)

(double-lane 
circle)

Roundabouts 40 - 50 55 - 80

“Rotary

Standard 
nomenclature)

“Rotary 
circulation” 

layout 
(Italian - -Rotary 

circulation” 
layout 

- -
(

Standard 
nomenclature)



Mini RoundaboutsMini Roundabouts Compact RoundaboutsCompact Roundabouts Convectional Convectional 
RoundaboutsRoundaboutsRoundaboutsRoundabouts

Inscribed Circle  diameter (Dex) 14 ÷ 25 m 25 ÷ 40 m 40 ÷ 50 m

Maximum number
of entry lanes 2 2 2

Maximum number
of exit lanes 1 1 1of exit lanes

Entry legs width
with a single entry lane 3,50 m 3,50 m 3,50 m

Entry lgs width
with two entry lanes 6,00 m 6,00 m 6,00 m

Exit legs width 4,00 m 4,50 m 4,50 m

Circulatory Roadway without lane marking without lane marking without lane marking

Circular roadway width 
with a single entry lane 7,00 ÷ 8,00 m 7,00m 6,00 m

Circular roadway width
with two entry lanes 8,50 ÷ 9,00 m 8,50 ÷ 9,00 m 9,00 my

Circular Central Island

Partly practicable with external 
diameter between 18m ÷ 25m. 
Totally practicable with external 
diameter between 14m ÷ 18m

No practicable No practicable







BUTBUT



THE ONLY REQUIREMENTTHE ONLY REQUIREMENT
AT GRADE INTERSECTIONS ISAT GRADE INTERSECTIONS IS

Reduced capacity at entry legs for urban roundabouts can be calculated using 
i ti f i dexisting foreign procedures:
Marlow and Maycock
Brilon, Stuwe and Drews

CETE  

Capacity at exit legs can be calculated by the same procedures as at the entry 
legs but great caution is required because there is still no specific validation



THE ONLY REQUIREMENTTHE ONLY REQUIREMENT
AT GRADE INTERSECTIONS ISAT GRADE INTERSECTIONS IS

THE ONLY REQUIREMENTTHE ONLY REQUIREMENT
AT GRADE INTERSECTIONS ISAT GRADE INTERSECTIONS IS



 NO INSTRUCTIONS ON SIZE AND LAYOUT OF ROUNDABOUTS NO INSTRUCTIONS ON SIZE AND LAYOUT OF ROUNDABOUTS

according to the location (Urban, suburban, rural)

 NO PROVIDED INFORMATION ON THE geometric features of splitterNO PROVIDED INFORMATION ON THE geometric features of splitter

islands, inside paved apron dimension, geometric features of entry and

exit legs

 NO INSTRUCTIONS ON VERTICAL GRADES AND CROSS-SLOPES

for the circulatory roadway and legs

 NO INFORMATION ABOUT LOCATION OF crosswalks and bicycle paths

 NO Italian capacity formula and NO instructions for using existing

capacity formulascapacity formulas

 An assessment of the level of service is required but the criteria to be

used are not specified
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 Until 2006 (when the StandardStandard was issued) the design was( ) g
performed by “subjective” criteria, or, at best, followingfollowing
InternationalInternational GuidelinesGuidelines oror examplesexamples without the estimation of the
capacity and levels of service

(ONLYONLY GEOMETRICGEOMETRIC DESIGNDESIGN WITHOUTWITHOUT FUNCTIONALFUNCTIONAL CHECKSCHECKS)

 After the publication of the StandardAfter the publication of the Standard
[D.M. 19/04/2006][D.M. 19/04/2006]

stillstill

- in the intersection design, the Italian Standard is often not applied
- estimation of capacity, queue lengths and waiting times isis notnot

ftft f df d tt thth l ll l ff iioftenoften performedperformed toto assessassess thethe levellevel ofof serviceservice

Several design errors can be found in the geometric designSeveral design errors can be found in the geometric designSeveral design errors can be found in the geometric designSeveral design errors can be found in the geometric design
of some roundabouts in Italyof some roundabouts in Italy







TO  BE AVOIDED



TO  BE AVOIDED









 Until now in Italy, unlike in other Countries, largelarge andand NationalNational coco--ordinatedordinated

ll i tii ti d b td b t hh tt bb i di d tt t thanalysesanalyses onon existingexisting roundaboutsroundabouts havehave notnot beenbeen carriedcarried outout to assess the

functional features and to develop one National Capacity Formula

 Even today experimental research addressing safety analysis for these typesy p g y y yp

of intersections isis notnot performedperformed in Italy.

 Several studies on this topic are being performed by some University research

groups



The first studies in Italy were developed from 1995 to 1998 at the “Federico II” University of Naples
((Esposito and Mauro)Esposito and Mauro)

The published documents achieved large national distribution among road technicians. 

The studies went on at the University of Trent from 1990  (Mauro (Mauro et alet al.) with methodical theoretical .) with methodical theoretical 

research research on operational performance and on operational performance and the safety the safety of roundabouts and turboof roundabouts and turbo--roundabouts, roundabouts, at at 

International and National International and National level; level; anan Italian Version of Italian Version of the KREISEL the KREISEL software software has been developed has been developed to to 

evaluate the capacity evaluate the capacity index and waiting timesindex and waiting times

Some other Italian research groups working on the topic of roundabouts include:

University of Trieste    (Camus University of Trieste    (Camus et alet al.):      .):      functional analyses of roundabouts using systemic general functional analyses of roundabouts using systemic general 

procedures which are also really applicable  procedures which are also really applicable  

University of Palermo  (O. University of Palermo  (O. GiuffrèGiuffrè et alet al.): .): functional and safety analyses on atypical configurations of functional and safety analyses on atypical configurations of 

roundaboutsroundabouts

University of Catania   (University of Catania   (CanaleCanale et alet al.):      .):      crash prediction models for roundabouts and assessment of crash prediction models for roundabouts and assessment of 

level of  service for level of  service for minimini--roundabout roundabout and all types of roundaboutand all types of roundabout..

University of Torino     (University of Torino     (BassaniBassani et alet al.):     .):     safety and consistency safety and consistency analysis analysis for the roundabouts for the roundabouts 



Italian research is mainly addressed Italian research is mainly addressed 

 toto assessassess thethe reliabilityreliability ofof thethe roundaboutsroundabouts schemescheme

 toto performperform crashcrash predictionprediction modelsmodels forfor roundaboutsroundabouts

 toto carrycarry outout performanceperformance analysesanalyses ofof roundaboutsroundabouts

 toto comparecompare roundaboutsroundabouts versusversus bothboth intersectionsintersections withwith traffictraffic lightslights andand turboturbo

S h db k t i f ti l d i f th d b t h h d d d i It l

 toto comparecompare roundaboutsroundabouts versusversus bothboth intersectionsintersections withwith traffictraffic lightslights andand turboturbo

roundabouts,roundabouts, applyingapplying technicaltechnical--economiceconomic andand functionalfunctional criteriacriteria

Some handbooks on geometric-functional design of the roundabouts have had a good spread in Italy:
 V. Curti V. Curti et al.et al.

((RoundaboutsRoundabouts. Design and . Design and AssessmentAssessment to to arrangearrange intersectionsintersections intointo roundaboutsroundabouts))

 M. Villa M. Villa 
((RoundaboutRoundabout intersectionsintersections: : knowingknowing the the workingworking to to suggestsuggest the design)the design)

 S. Canale S. Canale et alet al..
(To design the (To design the roundaboutsroundabouts: : ProceduresProcedures to design and to design and verifyverify the the roundaboutsroundabouts intersectionsintersections))

 O. O. BodritoBodrito
((RoundaboutsRoundabouts: Analysis and design): Analysis and design)



Finally, thanks to the experience gained and the

diffusion of know-how, there are all the conditions

to reach a good practice in roundabouts – regardingto reach a good practice in roundabouts regarding

both design and building in Italy


