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Progressin areasof capacity and geometricdesign

A New geometrical forms of small roundabouts
A Bypasses of small roundabouts

A Signalized roundabouts

A Capacity of bypass merging area

A Impacts of norstationarity on performance of
roundabout entries



Roundabouts guidelines conferences

A Polish guidelines

1996 - first, 2001 seconddemand for updating 2012
next?

Guidelines are obligatory only for national roads for
other roads it is only technical knowledge

2010 Aprili National Roundabout Conference
organized in Krakow 24 papers, 220 participants
with invited speakers (G, NL, S, Lt)




Roundabouts Rotary intersections

After a20yearssince construction of the first new
type roundabouts several studies reported very
high efficiency of small onkane roundabouts
regarding road safety and capaciguchworse
safety of the twelane roundabouts.

Onelane roundabouts are on average abotuirBes
safer than priority intersections and at ledsb X
safer than signalised intersections (layout before)
with regard to the number of accidents and even
muchmore regarding their victimg-dal accidents
almost do not happen
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Small one-lane roundabouts
= Safe, Efficient, Aesthetic,



Specific problems in roundabout design in Potan

w Increasingcapacityof onelaneroundabout-
using bypasdgor right turns

w Passesor extralong andwide vehicles

w Locatingof roundaboutat railwaycrossings

w Tramline throughsmallroundabout
Otherissues

w Useof mini-roundabouts

w Cycleraffic throughroundabouts

w Interchangewith roundabouts(diamond)



New geometrical forms of small roundabols

Various new, constructed recentigdividually,
more or less sensible designghich should meet
traffic volume, traffic composition and traffic
safety requirementsinclude:

Onelane:

Ck £ YR adhapéedlradddabouts,

¢ Double

Double lane:

¢ turbine roundabouts (Dutch typegpiral

¢ signalized roundabout# turbine roundabouts,
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Turbine roundabouts

w A fewturbine roundabouts of Dutch type were
built on rural roads with or without contraurves
at entriesfor design traffic volumes < 3000 veh/h

w They are used by small number of cyclists.
Pedestrian traffic imlmost not present

w Three suchroundabouts have been used forore
than 2yearsand no accidentsvith victimswere
recorded Five more were recently constructed
and are under construction






Turbo with contracurve entries







w Somedrivers of long trucks do not keep their
paths on traffic laneThere are problems with
maintenance of separating lines. There are plans
to instal better founded separators.

w Some doubts and problems are related to winter
maintenance.

w Unexpected lane change&sie to bad lane choice
were eliminated by building the turbine
roundaboutswith two lanes at eaclentry ¢ not
required for capacity reasons.

w Capacity studies have not been conducted yet at
these roundabouts
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3rd International Conference on Roundabouts
May 18-20, 2011 Carmel, Indiana

Roundabouts with Traffic Signals
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w Roundabouts with traffic signals used in Poland In
urban areagan provide intersection capacity of
about 6500 veh/h Iin 2x2 lanes arterials or even
8000 veh/h in 2x3 lanes arterials includingeft
turning movements of 600 veh/h.

Twocharacteristic featursof their geometryare:

- tangential entry design, I.e. axis of each entry
and exit Iis tangential to axis of circular
carriageway around central island

- Importance of four storage areas around the
central island for capacity of left turns,

Such roundabouts work well with simpgl&o-
phase traffic signals



Roundabouts with Traffic Signals

Internal storage
areas B




Capacity and
other

measures of
performance

Roundabouts with Traffic Signals
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Signalized
(2 phases)

Signalized
(2+sub
phases)

Signalized
(3 phases)

Unsignalized
(roundabout)

Unsignalized
(roundabout
with
by-passes)

Intersection
capacity
[veh/h]

4136

Critical rate of
flow to
capacity V/C
[-]

Average
overall
intersection
delay [s/veh]










Bypasses of small roundabouts

By-pass Is usually used abe (or morekentries
with high traffic volumes andoticeable right
turning traffic volumeif simultaneously:

w the predicted traffic volume atonsiderecentry
IS close to its capacity,

w there I1s demand for improvement tfaffic
performance ofsomeroundabout entries

This issue can be solved taking away the
dominating right turning traffic from the
circulatory carriageway,



ypical by-passdesign

Polish guidelines for
designing roundabouts
recommend one simple
type of rightturn by-pass

The design should include
even short merging lane
(>30 m) parallel to the
main exit lane for safety o
mergingandseparate right
turning lane at the entry




Typical design of byass

w Geometrical parameters and signing should
Induce drivers to reduce speeaxh by-pass

w At short bypasses, the distance travelled in the
reaction time(at mergingdecisior) should be
taken into account when distance from the
circulatory carriageway to the merging point is
consideredmin.25 m,in PLguidelinesmin 30m)

w In practice other bypass designare alsoused-
dependingon terrain limitations and geometrical
design of roadentering roundabout.




Beginning at
roundabout entry

Way of bypass stream
merging to exiting flow

Location in relation to
drculatory cardageway

Direct diverging

Direct merging

At circulatory carmiageway
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Continuation of right tuming
lane from multilane entry

Wide island, providing
refuge o pedestrians

Classificatiorof by-passes

with regardsto:

a) manner in which by
pass begins at entry;

b) mannerin which by-pass
lane mergesto exit lane

c)its location in relation to
circulatory carriageway




separate rightturn lane
Right-turn bypass

lane with merging
lane merging lane
Given in Kansas in
2008

V AD

: <= VpeR = VpaD D

Vop B

VpAD = VBD+VcD+VDD

" Phv =

8 1200 29

- T

Qo \\\

c_B 0’2 N~ \ \
O — ~—_ ~

S & 600 ]
(&)

<

c

9

(@]

o

200 400 600 800 1000 1200

Major traffic flow volume for right-turning by-pass merging v ,er [veh/h]

Fig. 8 Potential capacity of one-lane bypass



w CGapacity valuesrom the diagram do not include
an impact of pedestrian traffic using marked

pedestrian crossings across thefyss lane.

w Pedestrians may force vehicles using ldygpass
ane to stop, thus reducing its capacity.

w Similarly, pedestrians using the crossing at a
roundabout exit can stop the traffic flow leaving
the roundabout, making merging of vehicles from
the by-pass lane into the main exit lane easier

and thus increasing its capacity.
w These effects need further investigation




ncrease of roundabout capacity when building by
pass depends on volume ofdpyassed turns

t Is usually 20®00 veh/h, at fintersections even
800-1000 veh/h.

o e o e,



w Encouraging experiences from operation of
Individual bypasses at existing roundabouts, In
some cases have been inspiration for creating its
untypical designs, where designers try to link
positive features of ondane roundabouts and
by-pas®s (Figure)

w Straightcthrough bypass

w Boomerag separation

w Marked separation

w Pass through the central island for long vehicles



Non-typical designs "lr'l

Designat large share of straigkihrough flow volume at 3arms
- significantly increased roundabout capacity.
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Development of Polish formulae
for small roundabout capacity analyses

The model chosen for determining the

capacity of minor roundabout entries was

Si egl ochos t h e ocalibrated toa | m
Polish conditions . It required:

A Empirical measurements of gap acceptance
parameters

A Simulation studies

A Impacts of non -stationarity on capacity of
roundabout entry



ROUNDABOUT CARACIMWANALY SISS
Measurementof gap accqptanceparameters

lllustration of roundabout
geometric and traffic parameters

Analyses of gap acceptance
parameters: critical gap t.
and time headway t;:

inscribed circle diameter (28 + 44 m),

width of entry lane (3.0+ 5.0 m),

number of entries(3 or 4),

distance between conflict point§16.2- 23.0 m), (Fig. 1),

entry radius (8 + 19 m),

offset of the approach lane center linérom the center of the roundabout (3.11.6 m),
size of town/city(19.6- 740.0 thousand inhabitants)

circulating flow at entry e (134+ 481veh/h.



ROUNDABOUT CARACITMANALYSKSS

Modelsfor the estimation of parameterst, and t, for single-
lane roundaboults

Towns and cities

t, =3.03- 0.00022D,° time headway

R?=0.275,SE=0.13, MAE=0.10

tc :17CDf =513- 00003@62)( critical gap

R2 =1 (model without constantgE= 0.55, MAE = 0.45

D1 Inscribed circle diameter (28 +~ 44

m),

ex

Similar relastionships for rural areas

38



ROUNDABOUT CARACITMANALYSKSS

Table 1: Recommended values of parameters t, and t; for
two-lane roundabouts and semi twoT lane roundabouts

Criticalgap t,  Follow-up time t,
[S] [S]

Medium two-lane roundabout

Lane L 4.3 3.3

Lane R 4.6 3.6
Large two-lane roundabout

Lane L 3.8 2.6

Lane R 4.2 2.9

Semitwo-laneroundabout
4.7 2.8



POTENTIAUL. ENTRY CAPACITY MODELS FOR ROUNDABOUTS

A Model for single-lane roundabout

[pcu/h] (3)

A Model for two-lane roundabout (lane capacity)

[pcu/h] (4)

A Model for semitwo-lane roundabout (entry capacity)

/n] (5)

Y

ce | circulating flow at entry e [veh/h],

t., t. T critical gap [s] and follow-up time [s],
m, 1 share of left lane traffic in the total traffic volume
at a two-lane entry [-].



