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ITALIAN EVOLUTION

OF ROUNDABOUT BUILDING
1 The spread of
modern
roundabout type.
(PRIORITY
GIVEN TO
Large roundabouts within CIRCULATING
FLOW)
suburban and urban areas.
2006
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Geometric and functional Italian standard to
construct roads intersections (with chapter on
roundabout design) [D.M.19/06/2006]

In Italy the spread of modern roundabouts occurred
more than a decade later than
in other European countries
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BREAK IN THE
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MODERN ROUNDABOUTS HAVE BEEN BUILT

RIGHT OF WAY FOR THE
CIRCULATING TRAFFIC
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SIZE CONSISTENT WITH
THOSE ADOPTED IN OTHER
EUROPEAN COUNTRIES

COMPACT ROUNDABOUT
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OLD LARGE ROUNDABOUTS HAVE BEEN MODERNIZED

RIGHT OF WAY FOR THE
CIRCULATING TRAFFIC

“LUCTANO ROMAGNOLI” ROUNDABOUT - BOLOGNA
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SITUATION FROM 1990s TO NOWADAYS

SOME THOUSAND OF ROUNDABOUTS

L HAVE BEEN BUILT IN ITALY )
A
| I
No Italian Standard on Geometric and functional
Roundabouts: Italian standards to build roads

intersections[D.M.19/06/2001]
The design is based on subjective

> Very concise Standard
» 3 Pages

foreign example or rules with 3 Figures and 1 Table

criteria or by following

1990 2006 2011



O In Italy, till now, when the roundabouts are placed within the existing roads network,
both for urban and suburban areas, totally atypical solution can be observed

L These solutions are characterized by some odd and varied configurations

—

ATYPICAL ARRANGEMENT i o : -
IN TRENTO , T

;__'I'

The only relation with the roundabout type is the J
_circulatory organization of the flow in the intersection




INTRODUCTION TO THE

ITALIAN ROADS FUNCTIONAL TYPES
ACCORDING TO DM. 5.11.2001
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ROADS WHERE A ROUNDABOUT CAN BE INTRODUCED ACCORDING TO THE ITALIAN STANDARD
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IN ITALY ‘
THIS CASE OF
ROUNDABOUT

BETWEEN
EXPRESSWAY
AND TWO-
LANE RURAL
ROADS
CANNOT BE
BUILT /

\

11



ITALIAN ROUNDABOUT STANDARD

Ttalian ceometric and functional Standard to build road intersections

[D.M.19/06/2006]

24-7-2006 (GAZZETTA UFFICIALE DELLA REPUBBLICA ITALIANA

Serie generale - n, 170

4.4 Intersezioni lineari a raso

24-7-2006 GAZZETTA UFFICIALE DELLA REPUBBLICA [TALIANA

Serie generale - 0. 170

4.5 Intersezioni a rotatoria
4.5.1 Tipologie

Sic iderano tre tipologie fonc i di rotatorie in base al diametro della
circonferenza esterna (limite della corona rotatoria, in riferimento alla Figura
10):

- rotatorie convenzionali con di esterno tra 40 e 50 m;

- rotatorie compatte con diametro esterno compreso tra 25 e 40 m;
- mini rotatorie con diametro esterno compreso tra 14 e 25 m.

Per sistemazioni con “circolazione rotatoria”, che non rientranc nelle tipologie
su esposte, il dim o e la iZi geometrica debbono essere
definiti con il principio dei tronchi di scamblc tra due braccl conhgul In questi
casi le immissioni devono essere ¢ con appositi di

Un ulteriore elemento distintivo tra le tre tipologie fondamentali di attrezzatura
rotatoria & rapp! dalla dell'isola lare centrale, che
pud essere resa in parte transitabile per le manovre dei veicoli pesanti, nel caso
di mini-rotatorie con diametro estemo compreso fra 25 e 18 m, mentra lo
diventa completamente per quelle con diametro compreso fra 18 e 14 m; le
rotatorie compatte sono invece caratterizzate da bordure non sormontabili
dell'isola centrale.

1 base alla Classticazione delle Interseziont rporata nel Gapiiolo 3, in ambio
extraurbano I'adozione di mini rotatorie viene limitata agli incroci tipo F/F tra
strade locali, mentre le rotatorie compatte sono consentite per gli incroci tipo
CIC, CIF, FIC.

Un'intersezione siradale risolta a rotatoria va accompagnata lungo i rami di

pproccio da |dor|ea ica, se io anche i iva rispetto a
quella di pi , & da tuali ulteriori i di della
velocita.

4.5.2 Larghezza delle corsie

Con riferimento alla Figura 10, si definiscono le larghezze degli elementi
modulari delle rotatorie, secondo quanto indicato nella Tabella 6.

24-7-2006

GAZZETTA UFFICIALE DELLA REPUBBLICA ITALIANA Serie generale - n. 170

Figura 11 - Elementi di progetto e tipizzazione delle rotatorie

Benso unico i

Banchina
pavimentata
5ol
Divitionaie
siscia
i 08 aone

Elemento modulare Diametro esterno della Larghezza corsie
rotatoria (m) (m)
Corsie nella corona rotatoria (*), per i i 240 6,00
e e T | 700
Compreso fra 14 e 25 7,00-8,00
Corsie nella corona rotatoria (*), per ingressi 240 9,00
a pill corsie <40 8,50 - 9,00
Brace di ingresso 3,50 per una corsia
] 6,00 per due corsie
Bracci di uscita ) <25 400
225 4,50

Figura 10

(*) deve essere organizzata sempre su una sola corsia.
(*) organizzati al massimo con due corsie.

Tabella 6

4.5.3 Geometria delle rotatorie

Il criterio principale per definire la geometria delle rotatorie riguarda il controllo
della deviazione delle traiettorie in aftraversamento del nodo. Infatti, per
impedire |'attraversamento di un’intersezione a rotatoria ad una velocita non
adeguata, & necessario che i veicoli siana deviati per mezzo dellisola centrale.

La valutazione del valore della deviazione viene effettuata per mezzo
dellangolo di deviazione B (vedi Figura 11) Per determinare la tangente al ciglio
dell'isola centrale all'angolo di d B, bisogna aggiungere
al raggio di entrata Rs2 un incremento b pari a 3,50 m. Per ciascun braccio di

Negli incroci a rotaloria, i conducenti che si approssimano alla rotatoria devono
vedere | veicoli che percorrono I'anallo centrale al fine di cedere ad essi \a

precedenza o eventuaimente arestarsi; sara sufficiente una

completamente libera sulla sinistra per un quario dello sviluppo da\llnham
anello, secondo |a costruzione geometrica riporiata in Figura 12, posizionando
I'osservators a 15 metri dalla linea che delimita il bordo estemo dell'analio

giratorio.

Figura 12: Campi di visibilita in incrocio a rotatoria

immissione si raccomanda un valore dell'angolo di deviazione f di aimeno 45°.




AND
OF ROUNDABOUTS BY ITALIAN STANDARD
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DEFINITION OF ROUNDABOUT TYPES BY USING THEIR INSCRIBED
CIRCLE DIAMETER ACCORDING TO THE ITALIAN STANDARD

Doy =2 R, [M]
MINI-ROUNDABOUTS 14 + 25
COMPACT ROUNDABOUTS 25 + 40
CONVENTIONAL ROUNDABOUTS 40 + 50
“ROTARY CIRCULATION” LAYOUT _
(large roundabout)




ITALIAN STANDARD VERSUS ITALIAN STANDARD VERSUS
GERMAN STANDARD SWISS STANDARD

Italian German
nomenclature nomenclature Dy (M)

ext (m) ext (m) 14 - 25

14 - 25 13-24

Mlnl-
roundabouts

urban:
26 — 35
(single-lane
circle)
rural: 25-40
30 - 45 (single-
25 -40 lane circle)

Compact

roundabouts 40 - 50

Urban and
rural:

40 - 60
(double-lane
circle)

“Rotary
circulation”
layout



GEOMETRIC FEATURES ACCORDING TO ITALIAN STANDARD

NO INSTRUCTIONS ON THE

LOCATION OF CROSSWALKS

AND CYCLE PATHS ON THE
ROUNDABOUTS

Inscribed Circle diameter (D) 14+25m 25+40m 40+50m
Maximum number 5 5 5
of entry lanes
MaX|mu.m number 1 1 1
of exit lanes
_ Entry legs width 3,50m 3,50m 3,50m
with a single entry lane
Entry Igs width 6,00m 6,00m 6,00m
with two entry lanes
Exit legs width 4,00 m 4,50m 4,50 m
Circulatory Roadway without lane marking without lane marking without lane marking
Cl_rcular. roadway width 7.00+8.00m 7.00m 6.00 m
with a single entry lane
Circular roadway width 8,50 + 9,00 m 8,50 + 9,00 m 9,00m
with two entry lanes
Partly practicable with external
: di ter betw 18m + 25m. . .
Circular Central Island ameter e_ een . m m No practicable No practicable
Totally practicable with external
diameter between 14m + 18m




E :
ACCORDING TO ITALIAN STANDARD

ONLY CONCISE CHECKS ABOUT GEOMETRIC LAYOUT AND
REQUIRED VISIBILITY AT ROUNDABOUT




SPECIAL REQUIREMENTS OF THE ITALIAN STANDARDS

-




SPECIAL REQUIREMENTS ACCORDING TO THE ITALIAN STANDARD

BUT

This reaunirement does not

reflect the literature and

International Guidelines




O SPECIAL REQUIREMENTS OF THE ITALIAN STANDARDS
ABOUT CROSSWALKS

s Italian Roads Code (2010)
*Rules for implementation of Italian Roads Code

THE ONLY REQUIREMENT
AT GRADE INTERSECTIONS IS

intersection area via suitable protection systems”

THE ITALIAN STANDARD ON ROUNDABQUTS DOES NQT GIVE
ISTRUCTIONS TO DEFINE THE EFFECT OF THE PRESENCE OF
CROSSWALKS ON THE CAPACITY OF THE ENTRY AND EXIT LEGS

Reduced capacity at entry legs for urban roundabouts can be calculated using
existing foreign procedures;
HYPOTHESIS:

»Marlow and Maycock PRIORITY IS GIVEN TO THE

»Brilon, Stuwe and Drews PEDESTRIAN ON THE
>»CETE CROSSWALKS

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




o Ruloc for imnlementation of Roads Ttalinn Code

S Ttalion Roads Code (2010) J

THE ONLY REQUIREMENT
AT GRADE INTERSECTIONS IS

[ J

SD M 20/10/1900 n 887 J

(“Standard to define the technical features of the bicvele pathe’’)

THE ONLY REQUIREMENT
AT GRADE INTERSECTIONS IS

4 )




THE STANDARD IS VERY ESSENTIAL....AND

4 N
= NO INSTRUCTIONS ON SIZE AND LAYOUT OF ROUNDABOUTS

according to the location (Urban, suburban, rural)

4 N
= NO PROVIDED INFORMATION ON THE geometric features of splitter

islands, inside paved apron dimension, geometric features of entry and
\ exit legs /

2 N
* NO INSTRUCTIONS ON VERTICAL GRADES AND CROSS-SLOPES

for the circulatory roadway and legs

= NO INFORMATION ABOUT LOCATION OF crosswalks and bicycle paths
—

4 ™
= NO Italian capacity formula and NO instructions for using existing

\ capacity formulas ,
' Y
= An assessment of the level of service is required but the criteria to be

Y used are not sgecified )



L FRENCH FORMULA (S.E.T.R.A. AND CETUR) J

In Italy doesn’t
exist a National
Capacity Formula

. Q,-(15-SEP)
15
Q,=0 SEP>15

SEP <15

Q- (Qc +§QL,)[1—0,085(ANN—8)]

C=(1330-0,7Q,)[1+0,1(ENT-3,5)]
C,=C-150 C,=08-C

Q. =v(1500-0.83-Q,) CETUR

Parametro Q', (traffico in ingresso rapportato ad una entrata di 3,5 m)
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‘La curva punteggiata indica il limite corrispondente alla capacita pratica C -150

Parametro Q', (traffico in ingresso rapportato ad una entrata di 3,5 m)
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FRENCH CAPACITY FORMULAS VS

OTHER CAPACITY FORMULAS

SETRA CAPACITY FORMULA VERSUS

OTHER CAPACITY FORMWULAS
FOR A TYPE OF RURAL ROUNDABOUTS
; CETUR CAPACITY FORMULA VERSUS
i | | | OTHER CAPACITY FORMULAS
Cuvprh> GOl oy FOR A MINI ROUNDABOUT
i3 SETRAICEIR | WITH SINGLE ENTRY LANE
(d) Brilon g
f§$.=;:TbJ Qe
1500 (uvp/h)
1397 N\ . © 2000 4
1300

— — — VSS/Emch+Berger, (12)
—— — VSS/Emch+Berger, (13)
—-+—- Bovy, Qu=0.5Qc 3=0.3
—— CETUR, Qu=0.5Q¢c 4:=0.3
s+++-++o England, Kimber D=30m
e=4,50m V=3.50m ¥ =30°
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ITALIAN PRACTICE TO DESIGN THE ROUNDABOUTS

» Until 2006 (when the Standard was issued) the design was

performed by “subjective” criteria, or, at best, following
International Guidelines or examples without the estimation of the

capacity and levels of service

(ONLY GEOMETRIC DESIGN WITHOUT FUNCTIONAL CHECKS)

» After the publication of the Standard
[D.M. 19/04/2006]
still
- In the intersection design, the Italian Standard is often not applied
- estimation of capacity, queue lengths and waiting times is not
~ often performed to assess the level of service

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

REFCENTIVWE ARE WITNFESSINCL

A RFVFRSQAT OF THIS TREND



VERTICAL ALIGNMENT ERROR.
ROUNDABOUT ON STEEF




ERRORS IN CENTRAL ISLAND AND PAVED APRON VERTICAL GRADES




ERROR: TOO TANGENTIAL ENTRY LEG




ERROR: TOO TANGENTIAL ENTRY LEG




ODD CONFIGURATIONS
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ERROR IN THE LOCATION OF CROSSWALKS




RESEARCH ACTIVITIES ON ITALIAN ROUNDABOUTS

» Until now in Italy, unlike in other Countries, large and National co-ordinated

analyses on existing roundabouts have not been carried out to assess the

functional features and to develop one National Capacity Formula

» Even today experimental research addressing safety analysis for these types

of intersections is not performed in Italy.

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

groups




RESEARCH ACTIVITIES ON ITALIAN ROUNDABOUTS

The first studies in Italy were developed from 1995 to 1998 at the “Federico 11" University of Naples
(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 et al.) with methodical theoretical
research on operational performance and the safety of roundabouts and turbo-roundabouts, at
International and National level; an Italian Version of the KREISEL software has been developed to

evaluate the capacity index and waiting times

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

University of Trieste (Camusetal.):  functional analyses of roundabouts using systemic general
procedures which are also really applicable

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

University of Catania (Canale etal.):  crash prediction models for roundabouts and assessment of
level of service for mini-roundabout and all types of roundabout.

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




RESEARCH ACTIVITIES ON ITALIAN ROUNDABOUTS

Italian research is mainly addressed

¢ to assess the reliability of the roundabouts scheme

% to perform crash prediction models for roundabouts

% to carry out performance analyses of roundabouts

+» to compare roundabouts versus both intersections with traffic lights and turbo

roundabouts, applying technical-economic and functional criteria

Some handbooks on geometric-functional design of the roundabouts have had a good spread in Italy:
» V. Curti etal.
(Roundabouts. Design and Assessment to arrange intersections into roundabouts)

> M. Villa
(Roundabout intersections: knowing the working to suggest the design)

» S. Canale et al.
(To design the roundabouts: Procedures to design and verify the roundabouts intersections)

» 0. Bodrito
(Roundabouts: Analysis and design)




REMARKS AND CONCLUSIONS

S

P ﬁily thanks % the experlemce ‘gamed and th

dlffusmn of know-—how there are all the conditions

to reach a good practice in roundabouts — regardmg :




