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Traffic Volume Criteria for Roundabouts Based on Left—Turn Ratio
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ABSTRACT

All roundabouts are designed based on "Roundabout Design Guideline, Ministry of Land and Transportation, 2014, in Korea.
The guideline also provides the traffic volume criteria to convert from signalized intersections to roundabouts. While the criteria
are based on capacity of roundabouts, left—turn ratio and the number of lane on approaches are not considered to calculate the
capacity of roundabouts. Therefore it is difficult to apply the traffic volume criteria in the real world. In this study, we studied
the impact of left—turn ratio and the number of lane on approaches into capacity of roundabouts using micro—simulation. It
was found that the capacity of roundabouts is changed according to left—turn ratio and the number of lane on approaches.
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(Fig. 1) Traffic Volume Criteria based on Left
—Turn Ratio for Roundabout
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(Table 1) Standard for the Installation of Round—
about in Florida DOT

AW Signal

Category and SC |AWSC V_Valierg Sl:zg:; # of
LOS

Description W;/Irz‘;mt ot |LOS lane
Met
Community
Enhancement NA | NA | NJA INA |
Traffic Calming NO A NO | A 1

Safety Improvement N/A N/A | N/A | NJA | NJA

AWSC Alternative YES |B—D| NO |A—B| 1

Low Volume Signal

. YES [D—F| YES A—C| 1
Alternative

Medium Volume
Signal Alternative

Special Conditions

(Unusual 1~3
Geometrics, High YN NA YN NA

Volumes, ROW, etc.)

Note : Florida DOT (1996), Florida Roundabout Guide,

pp.2—6—-3-9,
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(Table 2) Scenario for the Simulation

Number
Type Factors Level of
Scenario
Four | 400, 800, 1200, 1600,
approa (Veh,/Hr) 2000, 2400, 2800,
ches— ! 3200, 3600, 4000 60
Signa Single | LTVR*
0, 10, 20, 30, 40, 50
led | Lane (%)
Inters N 400, 1000, 1600,
ectio | " | Volume | 2200, 2800, 3400,
approa
ns | PO | (VehHr) | 4000, 4600, 5200, 5
ches 5800
Two VR
Lane 0, 10, 20, 30, 40, 50
(%)
Four | .. |40, 800, 1200, 1600,
approa (Veh/Hr) 2000, 2400, 2800,
ches— ' 3200, 3600, 4000 60
Single | LTVR*
0, 10, 20, 30, 40, 50
Roun | Lane (%)
dabo . 400, 1000, 1600,
ut | O | Volume | 2200, 2800, 3400,
aﬁp“’_a (Veh/Hr) | 4000, 4600, 5200, 6
ches 5800
Two VR
Lane 0, 10, 20, 30, 40, 50
(%)

240 Scenario

* . Left Turning Volume Rates
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(Fig. 7> Average Delay according to Traffic
Volume and Left—Turn Ratio on
Approaches(Roundabout with 1 lane)
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(Table 4) Traffic Volume Criteria between LOS
D and LOS E/between LOS E and
LOS F according to Left—Turn Ratio
on Approaches with 1 lane

Intersec Volume(Veh./hr/lane)
tion
Type LOS(D/E) LOS(E/F)
‘]R‘k
L 0 [10 |20 [30 |40 [50 [Ave[0 [10 |20 |30 |40 |50 |Ave
(%)
Signaled
Intersectio |495/521|596(656|717|801|631|511|549|616|706|754 |827|661
ns
Roun;iabo 546|517|504(489|458|432[491| 584|533 | 514| 506|500| 458|516
u

*  Left Turning Volume Rates

ol

Note : MH|A4Z= D2t E ZA| siEtk=
m?@@'xlxﬂi HAS 9 SIMuRIZEO| Z2
35x/th, ASWRIZ29| B 70%/CHO|H,

Mu|AeZz EQF F 20l itk
%iﬂ%%'xlxﬂé HAS 9 SIMuRIZEO| Z2
70/, ASWAE2e| ZL 100%/CHY

(Fig. 10> Traffic Volume Criteria between LOS
D and LOS E according to Left—Turn
Ratio on Approaches with 1 lane
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(Fig. 11> Traffic Volume Criteria between LOS
E and LOS F according to Left—Turn
Ratio on Approaches with 1 lane
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(Table 5> Traffic Volume Criteria between LOS
D and LOS E/between LOS E and
LOS F according to Left—Turn Ratio
on Approaches with 2 lanes

In:.erse Volume(Veh./hr/lane)
ction
Type LOS(D/E) LOS(E/F)
LTVR* 0| 10| 20| 30| 40| 50| Avg O | 10| 20| 30| 40| 50| Ave
(%)
Signaled

Intersecti|503 |535 (590 [652 [615 515 568 |515 576 (614 |667 [654 [542 |595
ons
Roundab
out

457 1433 426 (382 (361 (355 |402 [482 (442 1432 409 371 363 [417

* 1 Left Tuning Volume Rates

Note : MH|A4Z D2t E ZAI| sigsk=
%iﬂ%%'ﬂﬂﬁ HlAS 2 SIMuXIZo| AR
5%/, A@JﬁEOI A 70Z=/tHo|H,
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Left Turning
Volume Rates(3)
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(Fig. 13) Traffic Volume Criteria between LOS
E and LOS F according to Left—Turn
Ratio on Approaches with 2 lanes
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(Fig. 12) Traffic Volume Criteria between LOS Signaled 563 505
D and LOS E according to Left—Turn Two Lane | Intersections
Ratio on Approaches with 2 lanes Roundabout 402 417
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(Fig. 14) Traffic Volume Capacity based on
Intersection Type and Number of
Lane on Approaches
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(Table 7) Traffic Volume Criteria for Converting
between Signalized Intersection and
Roundabout according to Left—Turn
Ratio in Four—leg Intersection with 1
lane Approaches

Average Entry Volume(Veh./hr/In)
T}rifitng Threshold Criteria Buffer
Volume Koera Koera

Rates R 1 [Roundabout o 1, Roundabout

(%) esearc Design esearc Design

Guideline Guideline
0% 540 540~560
10% 510 510~530
450 400~500

20% 500 500~520

30% 480 480~500

40% 450 450~470

250 250
50% 430 430~450
50% I
? a40%
gE 30% : C
= % 20% Intersections
§ 5 ¥ Traffic Volume Criteria based on
210% | Left-Tum Ratio for Roundabout
o (Korean ricial Design !

|}
200 250 300 350 400 450 500 S50 600 650 700
Average Entry Volume(Veh,/hr/Tn)

(Fig. 15) Traffic Volume Criteria for Converting
between Signalized Intersection and
Roundabout according to Left—Turn
Ratio in Four—leg Intersection with 1
lane Approaches
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(Table 8) Traffic Volume Criteria for Converting
between Signalized Intersection and
Roundabout according to Left—Turn
Ratio in Four—leg Intersection with 2
lane Approaches

Average Entry Volume(Veh./hr/In)
o€ | Threshold Criteria Buffer
urning
Volume Koera Koera
Rates Roundabout Roundabout
(%) Research Design Research Design
Guideline Guideline
0% 450 450~470
10% 430 430~450
450 400~500
20% 420 420~440
30% 380 380~400
40% 360 360~380
250 250
50% 350 350~370
50% [
. 40% I
2%
-E g ::: i FRoundabout Eeeay Irltseirgs:iT:ns
ﬁ -§ 10%
\——{Korean Roundabout Design— |
o Guideling) i
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Average Entry Volume(Veh./hr/In)

(Fig. 16) Traffic Volume Criteria for Converting
between Signalized Intersection and
Roundabout according to Left—Turn
Ratio in Four—leg Intersection with 2
lane Approaches
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