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PURPOSES : The aim of this study is to analyze and compare the operational effectiveness and safety of three different types of roundabout

found in the literatures using a VISSIM and SSAM program.

METHODS : The three types roundabout tested are the 2-lane roundabout (2R), the Turbo roundabout (TR), and the Flower roundabout
(FR). For each scenario, three roundabout types and traffic conditions such as traffic volume and movement ratio were applied to VISSIM in

order to compute the average delays. In addition the total conflict was calculated through SSAM by using trajectory data from VISSIM.

RESULTS : From the analysis results, the average delay in TR and FR type was higher than the 2R. Regardless of the roundabout types, the
average delay was reduced as the right-turn vehicles increased. The total conflict in TR was fewer than 2R for all traffic conditions.

CONCLUSIONS : The results of this study can be used in the planning and design process of roundabout deployment. The data also
provides some numerical justifications in transition from at-grade intersection to roundabout.
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Table 1. Planning Cirteria of Roundabout Types

(Unit: vehicle/day)

Type Small 1-lane 2-lanes

Traffic volume 12,000 20,000 32,000
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Table 2. LOS Criteria for Roundabout

LOS Average delay v/c

0~10

10 ~ 15

15 ~ 25 <1.0

25 ~ 35

35 ~ 50

MmO |T|>

50 ~ =10

2.2. 3|MuXl2 HElE EX

2342 HUAR = Aol EUE &9 T4 B
g FollA FE7F 2 S uatg2olct o] 3wt
2 A7)0 et 23, 12k, 28a 222 %%Qi
FE31a QITHMLIT 2010). 12328 9 2328 3%
DAE A9 AE A2 5 9 SANE o] w7
EHH, AA7E AsAe dPAEA E= semi-
trailero|t}, 17 o]AFe] HZ=27} 2X}E?_l AL ma=
WollAl 7= ool ApeFo] Ushs] 33 o~ A=es He

ol

saxest Basht, £3 BEE 2ewEA 2 Yol
2 4 ol FAEY AA, AR 44E 9D
S ERC R

WAFR= 222 3w ApRof| A Y
o= AR ’SH 42 9lel 1998 vE=tEolA A5
U g FdwatZoltt Turbod QX%JJ_X}E.J >
o EAL 3AmARE Yo 22 WAoo Erlsst
o, ﬂéﬂi}i Y A -7 7HaA; sk Wk
of wet A=E A7gsto] XY & St

ZF=t}(Song, 2011). XYsH A2 E 9]
FAIBHHA - watz o] ZYsto]
For AEsHes FFH

A A2 LR,
A

el
t}, jﬂi’T rbo® ﬁlx*
A

2.3, 23 A AL
Song(2011)2 mA|AF A EH o] A %*2 Ll

Turbod A=} 92 J|AWAL2

7, Turbo®d FAWARE= FEZO k| &0
20%:70%:10%°] At 10%:80%:10%Q 745, FrE 22
HhgFH]8-0] 30%:30%:40%% W, 2,600~2,700vph7t
] Z—]_Q_o]—/\ 011— 74 o7 tlx%goh;]. Turbo quj_
AR H3 A wgo] ol wEaso] Hop|
o2 22 F3)A v&o] 30% oJuld AHS FAHL
2 A 7Hs S AESHIT
Flannery(2001)&= 3|duzt2 9] Qhal 2
4 7|stetA B0l iAol = chstel A AA|
Wzte] At s AAIskI 7] At 3
Zof|A QhHIt 2ol FFS nA= 7R
Ao 235 W At 43, AZ Ao] ALLE 7
AZ7171 el AR SRR Hdshe 7)sket
AAC oS AASHt. NCHRP Report-
5722007 A= vl= SHNAFRO| 7]optxet &5
w3, ool sl AlAIskaL glom S wAb= o] A
H| A 328 A AA|7F 5025 2sHA HH F
2 Aol 9t} Saccomanno et al.(2008)= HJA|
WEAE ol AS olgal AT watRoA et 34
WARO] A% ES vttt VISSIME 0|83
AlE e o] S a5kl AR A xt EA oA 31
WARZF AT WAR T PR A o8 HAE I
Al-Ghandour et al.(2011)= A% 9= 23S A
7HA K& Ao (SR, AA, AHfFasF) AlvE s 7]
o g Bristgltt, AR b BIHE Sl
SSAM £49] o] 8- UFFA L A& o] At
oA TSE AL 7He] ASAQ oA E U
skt Fortuijn(2009)= 122 FAnA2 Rt 22}
2 AR A =2 & & ALY fRlo] F

?‘
=1 o oXx
2o &

)

lut

l
bd

2P

F

o)

7Vl= wAIE diAsH] 8l 19960 Turbod 34

wAEE Skt A7l AtollA Turbod 3w

2 2ol Aol A Alsflel T E Alao] 9o Ash=
© 2 eyt

Vasconcelos et al.(2013)¢] §++= ARl o5 23
==sh7] flel dxket vlaste] SSAMO) JidE 4
atal, 12, 2223, Turbod I|HwAE] ¢t
& 7kt 53], Turbod 3|duxtz2el duk
AR HdS Frhehsdl Ao SSAM

r_>d olN mlo

o 54e WA AT AT BAL
Aimsun3} SSAME o|§3tel 4] S mAze] g
stol B71% +psksct,

Tollazzi et al.(2011)> &2H|Yolof| 285 Turbo
g A uARof dis £ttt Turbod 3)Hxk

o

=255 =28 - Mi7# x5z 107



24 HzZF AR A (Crossing Conflicts)& olAHE
of 24491 a37F 2 JFE uA L JSE YER

ol EA Mol gt digte =
WARE A A BT

)
o
0¢
N
_|_. r_&
FIl‘

24. MY E5

71E A9 HEAY, FiollMe duate &4
Lo i3t A chokslA AEE Qo obAA o ¥
gF Aot Wol wXgk Aot} Z12]al Flowerd 2
Huatzo] tiatol= ol et v Aar ARt
Fejolt, BHd, =& de] A IHuaze &
FEETE ofy 2l oFAA ol thet A theFshAl XEY
i Qleh, weEbd 2 dte Ul/\lﬂi/\lgﬁﬂol"qﬁ
SSAME o] &3f 2% 3| AR o] Feo ula} &

BIE BIbekL, s R E SgE Blag ek E]
Az e b dof tisto] £A skarA} gt

oR o for I‘L bl'

3 E17|.I:II-I:!-IE
3.1. AlEIo|d & MF
3.1.1. VISSIM

2 AFollM = w2 e R 2229, Turbo
3, Flowerd IAWARE vALFGAEYO|HE AL
&oto] YELAE F3sI3ch AlEdlold 2o
B2 Aol FHuAE FHrto] gol AREE AL 9l
ou ookt MaeE9] 23] 7Hegh VISSIME A%

SHEAT,
3.1.2. SSAM

FHWAOA 7idst o 2]Qbd 2 =2 g (SSAM)2 1]
Al agAEY ol Ryt AFEA 7ol At %

3.2. AIEH0|M 28 1= 2 XAk

3.2.1. Al2d0|M 28 1=
B o oA] Aest YEYIL 29 47 oxt2 3)A
WABE 7|20 w 1250 Y EQIL WA 1A
wo} 9la1, A& Zol= 250mel AAFE = 7H5A
per hour)& A3

o}, WESF @9+ vph(vehicles

3.2.2. AlE#l014 Bt

B ol to) A VISSIMO 2 st
3 setulel olgste] WA WEAHI FARH
YY) Sfstel MEE AR Sasin AS

AAE7] S8l vla w2 A A 9iE
PN /\qﬂc,}oam:q A} uk i T

o] Q)& Desired SpeedE FAsl¥ o o|<} 3
H A== Table 30 AAISHT, FAE 3 AH4%
et At gk Table 40 Webiglet, g4t & 7
¥ YPEwrt 28 A3 A FUFA o
A=

Table 3. Parameter Values for Calibration Process

Section Before calibration After calibration
Desired Car : 40(40-45) Car : 42(42-52)
speed(kph) HGV : 30(30-35) HGV : 42(42-52)
Curved Car : 25(25-30) Car : 29(29-34)
speed(kph) HGV : 25(25-30) HGV : 29(29-34)
Table 4. Calibration Results
i Om point 60m point
Section
survey|before| after [survey|before| after
Spotspeed | 5y 8 | 255 |30.75| 488 | 430 | 487
(km/h)

3.3. AlEd[ojM A

E A A|YE| = 222F, Turbo¥, Flowerd
o P FANAEE hArO B dlo] wEF U 2=
o] g vz gt AlEdoldE AT Ay
© 4 e Table 59 o] AAsoH ol
sH@AR AAXe) BA2 §99 Wer|zo] v}
WEY 20 Ao A S-S wstol AT A
ol B7h= 4 Avele ¥2 Y4 (random
Zgsto 103] HHEsESIT

seed) & W

108  Infernational Journal of Highway Engineering - Vol.17 No.5



Table 5. Setting of Simulation Scenario

Scenario Roundabout | Movement Volume of
type ratio (LT R) | approach (vph)
1 1:6:3
2—-lanes .
2 roundabout 26:2
3 3:6:1
4 Tutbo 163 100~500
5 2:6:2 (Increased by
roundabout
6 3:6:1 100vph)
7 1:6:3
8 Flower— 262
roundabout el
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Table 6. Average Delay of Roundabout Types (1:6:3)
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Table 7. Average Delay of Roundabout Types (2:6:2)

Movement ratio (2:6:2)
Section
Average delay(s/v)
volume(vph) 2-lanes Turbo Flower
400 1.75 1.92 2.08
800 2.50 2.82 3.21
1,200 3.59 4.26 5.24
1,600 5.59 7.36 10.09
2,000 8.86 14.22 34.54

Movement ratio (1:6:3)
Section
Average delay(s/v)
volume(vph) 2-lanes Turbo Flower
400 1.64 1.76 1.69
800 214 2.50 2.38
1,200 2.91 3.59 3.57
1,600 3.97 5.59 5.98
2,000 5.44 8.86 11.65
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Table 8. Average Delay of Roundabout Types (3:6:1)

S Movement ratio (3:6:1)
Average delay(s/v)
volume(vph) 2-lanes Turbo Flower
400 1.69 1.84 2.06
800 2.38 2.75 3.31
1,200 3.57 4.44 6.13
1,600 5.98 8.69 15.55
2,000 11.65 34.07 121.71
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Table 9. Total Conflicts of Roundabout Types (1:6:3)

Movement ratio (1:6:3)
Section
Total conflicts (frequency)
volume(vph) 2-lanes Turbo Flower
400 0.8 0.2 0.1
800 6.0 1.8 0.9
1,200 22.5 6.6 44
1,600 52.1 20.8 16.9
2,000 94.0 473 39.9
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Table 10. Total Conflicts of Roundabout Types (2:6:2)

Movement ratio (2:6:2)
Section
Total conflicts (frequency)
volume(vph) 2-lanes Turbo Flower
400 0.9 0.4 0.4
800 7.7 1.4 3.0
1,200 26.0 9.3 16.8
1,600 61.9 26.8 49.0
2,000 124.8 59.7 107.6
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Table 11. Total Conflicts of Roundabout Types (3:6:1)

Movement ratio (3:6:1)
Section
Total conflicts (frequency)
volume(vph) 2-lanes Turbo Flower
400 1.8 0.3 0.3
800 9.5 2.5 1.8
1,200 30.5 14.2 1.5
1,600 73.5 40.5 39.8
2,000 149.7 78.7 11.9
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Table 12. ANOVA Test Results on Average Delay
) Type I} Degree Mean Significance
Section | sum of of square F robabili
squares | freedom q P y
volume | 40628 4 10157 | 536.52 0.000
roundabout] - gqgq 2 | 4995 | 26383 | 0.000
type
mvnt ratio | 9616 2 4808 | 253.97 0.000
volume*
roundabout| 29354 8 3669 | 193.82 0.000
type
volume™ - 56477 8 3310 | 17482 | 0.000
mvnt ratio
roundabout
type* mvnt| 8494 4 2124 11217 0.000
ratio
volume*
roundabout
N 27435 16 1715 90.57 0.000
type™ mvnt
ratio
error 7667 405 19 - -
sum 193614 450 - - -
adj. sum | 159661 449 - - -
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Table 13. Scheffe Test Results on Average Delay
(1) W

Mean _ 95% confidence
Round-|Round-| . Standard| Significance "
difference - interval
about | about =) error | probability
type | type minimum | maximum

Flower | -11.25 | 0502 | 0.000 -1249 | -10.02
Turbo | =340 | 0502 | 0.000 -4.63 =217

2-lanes

2-lanes| 11256 | 0502 | 0.000 10.02 1249
Turbo | 785 | 0502 | 0.000 6.62 9.09

Flower

2-lanes| 340 | 0502 | 0.000 217 463
Flower | -7.85 | 0502 | 0.000 -909 | -6.62
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Table 14. ANOVA Test Results on Total Conflict

) Type lll'} Degree Mean Significance
Section | sum of of square F robabili
squares | freedom 9 P y
volume | 499086 4 124771 | 2402.29 0.000
roundabout 355 2 | 21983 | 42324 | 0.000
type
mvnt ratio | 22599 2 11300 | 217.56 0.000
volume*
roundabout| 36663 8 4583 88.24 0.000
type
*
volume™ | a0a00 | 8 | 3803 | 7322 | 0.000
mvnt ratio
roundabout
type* mvnt| 5020 4 1255 2416 0.000
ratio
volume*
roundabout]
N 6669 16 417 8.03 0.000
type™ mvnt
ratio
error 21035 405 52 - -
sum 1086395 | 450 - - -
adj. sum | 665461 449 - - -
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Table 15. Scheffe Test Results on Total Conflict

(1) W Mean 95% confidence
Round-|Round-| . Standard| Significance .
difference - interval
about | about =) error | probability
type | type minimum | maximum
Flower | 17.12 | 0.83 0.000 15.08 19.16
2-lanes
Turbo | 23.39 | 0.83 0.000 21.34 25.43
2-lanes| -17.12 | 0.83 0.000 | -19.16 | -15.08
Flower
Turbo | 6.27 | 0.83 0.000 422 8.31
Tutb 2-lanes| —23.39 | 0.83 0.000 | -25.43 | 21.34
urbo
Flower | -6.27 | 0.83 0.000 -8.31 -4.22
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