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ABSTRACT

Roundabouts are actively installed to reduce unnecessary congestion and reduce traffic accidents.
However, it is difficult to apply more than 450 cars per ,hour. In addition, there is a downside to
the concentration of delays in certain directions depending on traffic conditions. To compensate for
these shortcomings, signal metering was introduced. Signal metering is a technique that gives red
signals to adjacent left traffic flow in the event of a delay in a particular direction. The purpose of
this study is comparing the effect of signal metering in conventional and special types (turbo
roundabout, flower roundabout) of roundabout. VISSIM API is used for analysis. The analysis result
show that only conventional roundabout signal metering algorithm reduce delay time per vehicle. As
the result of the turbo roundabout and flower roundabout signal metering algorithm increase delay
time per vehicle, signal metering algorithm can be applied in conventional roundabout.
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2. 27=EH
w A7ddME duAE 2YE At AARE a3 Shel] fa AZrEE 7He =Yt
of Frpstarzt gtk At S AWARE Hekshr] Hs) AlAE Tubod 3| w22, Flowerd 33w Atz o

Yata e 712 AT FERO /198 QoI F A e B
e A0 AEHHG] ABAAG & AP 44 22l 3

=Rel AYE RECEEE
o ABUEYS APk BE FFAA 7)WL A ABHEY L APt A$ FEE, BE
Z o] IR 3 44 a Fol= A

W1 oW AATAZ, WS DEG A 2 E B G 3 2
9SS ANSLA Fk £, JATAE FeE AEPE Y
Ego® TgAel £9ol it WYTEF WAE ANSe] AEvHY £ B4 Sofstand Fu

1. SETAZ T HE

grmdzr £2o) B @A RAel shjolth AR FARA LENS Fol Ao o] LEAES
$3)310] s TS, AT ) AFo] BABE A4S WA AATHE B Y Aol
$90] FolAE WAZoIT 19609t FFAN Ao £ AAFHOT oI F FU% 1T S
EEERMELT S

JRAmARE AP S5 WEFS T BAAG ARA g4 B ol§E QHT B
she mEALs /1Mo Aol Bl s PHLARA 20104 %E TEAL o L LFLIA

Al AZISE ko) d8to 2 I HuAE HAAYS F 3 itk 20187k K=ol 49870 A7t A A H
Rom 2019Lﬂ°1] Azl 7IMAE F7FE AXE Algolth o]t A Y8o g HXAH 3| HuAtE
st A2 AE &35 FA4% Ade o3 2ok AX Al 201593 A Q1 20179 9] wFAFLL Ab
FA; A}“‘X} T, T34, BAALES G T AMIAE v 147804 73O 747, 50.3% HA
s, ARl & 4‘1.301] A 09, 100%, SHA = 409004 161, 63.6% AR, EFAHLE 292%
NA 242%, 17.1% F4ste= &7 YERgT
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AT DE 3 ALY

DZambas et al.(2017)= 1| thakst AA WS AH R A ST AA7|E0] A2 THEIF U
EE HRste €240l 54, Al2Hlo} W FARolE ol F 57 =) 2t Tutbod I HuAE AHA 7]
AAEAEE vl BASAT AAlE HEE IHuAREe P4 AR, AAVIE AsAe] Ao, T
A A, ZIEt R A A 2 8 AR 2 EEEY FS5HAR FESIG oY, 74 dAEE 7P 71E

A & AASAT.

Park(2015)2 3w atzo] 4
A Z&Ho|x AAHA -gitol

1
2 % 9 HAaAR A% um%oﬂ G BoEAE FART, o
2 98 FaAT QY A2E LEY, A %

2)7] o] AAE, AYXZE FAAIZE ol ek Alyg]l s F535)
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Atk AUEl o= VISSIMO. 2 733131 59 A-F 532 B39t A5 ey SFAAS T30
VisVAP ZE5& &8319th 445 1&
A2 AALA Ede FUFeden 1%
WFow QX EE SAH T E(Controlling Approach)®] 1lE o] Al 450~650TH, ulE o] HlaA
FrgEo 2 QA EH = vHHAHTE(Metered Approach)®] W FFFo] AZHE 300~500tHY o A S HEE
A A AAZAE AL e AR YR

Lim and Choi(2018)2 F-4H3 Aol 91x]& Rets PFEXAE S} st o e s|da 22 3% 9 44
WARE o EASAT olgd walRe] A R wEFo] AL A5 waARE $9F ok
71& AEWAES} Turbod I HAWAEE VISSIM= 53 =Y E34F vl 4S5 39tk AU z2E |1
A2 Turbo® 3| A WAE, 22 Z Turbo®d 3| HWAE 27140 gk 7|4 %9 &
HABRE ) 22 nEF v go] =3, Xr 2ol wEF] 10~15% ©]5H F XA
9&1:} g 7 AL2E AYnF el B H3)H vl 30% °lstE A& A AA 1:11—-/‘\- vt e

2 BAEQT 712 3 uAE W 4R wxEY 1XEF A wxFE] B8] Turbo?

;@Jﬂ} ]9 =4tk 12FZE Turbod 3| ANAZ+= 22HE Turbod 3| A 2FZ ol H]
287 FHE U &3 ACE YEIET

Lee et al.2017)2 7]& ATE0MA IARAR 4215 F 2 B3 A5 &9 i A7 o 138
o}, Aol AT Bt A S FA e ASHEE 9 # AF= 2
A2Y 47 JANARE O E AFEFAHNIYLETE, 37 v&)d & AU s dAs uF
F BEAZZ 799 VISSIMS] COM Interface 283} %7} BAE st IHuAE 7 2
S FE AASATE BAER nf Be T YR wEFol Jed FeiG.400th/4 olsh e 2l
A %] 59 JEl(3,000~4,200tH/A) 2] aF AT &9 B Sk ojH g A
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Song(2011)2 222 F|AWAES] tito 2 I =Yooyt AT A7t $le Turbo® | ANAEE AA|
stath Y EFY SARFTF vE T U 20 Ug AUl E A3t VISSIMS Fdke] 53
E A8t EAAAEE FEEY 555 Willste REE9 A3 A A nEFo] F/ETE THS
5 A, AAADE F7FAT 8 #3A vlgo] YE4E v B2 wEY AUt /hest 93
S A9 e vAA GUTE AAFOE AU BAAAE Bk v It S|HUAZET 10% T B
< wsFE AT F e ZoE E4HAT

Eom et al.2015)= A3 A G uAEE A0 R 7|E AZux2dA ANXNERE HEsta wx}

&

22 A5 FAE 2o A5 E HAHZsIAT Ay 1S 71E AR, g 2 7EF 22
219 A I HuARR et om Alue e 3 HHstd FA 2HolA S HuARRE A8 Avg
22 FASAT AdE Lrd vls) Ay 2d4e 38 AATE S AA T Auele3 -zt AE
ANAe AA7t Zasts AR A
Lim et al.(2017)2 €yt 42 222 3| AWAZ9} Turbod I HWWAZ, Flowerd 3] AZ, Hamburgerd
MR, 37 YA SHWUARE GO R TheFet wFEF 7oA VISSIMH SSAM< o] &3] A&
o]ttt Tubod I HuAETE FF3g7F AL AowE EAENCH duk 2312 S AuAE, #3]4
YA 3w AE, Hamburgerd 3| A w204 A7 A2 AL 2108 EAHATH
Jang and Lee(2015)2 ¥ul 42 232 3| A W22 9} Flowerd FANUAZ, Turbod I AUAZE oz
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thoFsl mE 2704 VISSIMT SSAM-S o] §3te] Al Egol sttt Uk Turbod, Flowerd A2
o HARAZI VR A e AT LALE, Howerd, Tubod, I <2 Flowerd HA1A
27} AZ31457) A 2o Aoz BAET

AnQ012)E FHLAR AYREF W] ME LJTLAL A 99 FJHwAz AsrEH =
e ALY T HHTAE o) £ 1423 44 HADAZE fPoR WEF 2l 4E Us
Pl A7 E5 LFURL AN, SDRAS B431e] 59 BNE BHGHO EAHERE A
Aok thr Aol s ol gaTh BT FH22 ) AYLEF] 60%2) 4§ TEF 1,000-1,800ph

A

w BFAA e} th7 WD D)7} 7|2 S TAR uls) ashs AC2 VT AR FHERe) Y
LE o] 50%0]5e Aol AFHEFOR AT AHEI} SlE A0 U % A7nAR o
FE #99 ddwA2e g BAT Aa 7z W), AAnES W8 5 gEs Agd oA Hge

]_

#Hom, BAAR FHAA ] ARE FAo] Hasital sHTh

Akcelik(2011)2 55 AHE AR E WFo R LS HHY S =935t SIDRAS &8st E3E
Ao A& HAAA, fridEdolE EHHFERE o] &3 th Metered 22} Controlling 5
2 F 7R HZES 73S Controlling HTENA th7]F o] AAHH Metered HZ200 A4 ANEE
Hojshs Wi oz A5t Metered H 29 AAA AHL 15~25m th713E HAA 7= 50~120m 52
e AAEt] EE B8 B Z T Metered A2 9] A A= thd F7F8EH 4, Controlling A2
o AA7L AA FaEt, JHuAE £F EEAF0] Stk Ao E e

Martin-Gasulla et al.(2016)> Z=#|Qloll&= 3570 o e] A wAE7t o, b7t dwatz &7
3 nEFol BAY B33 53 HHORE st AA|7t WAYsta glo] AEvHE 9ol dasitta
St ofol] AuQl wHEAobe] X3 S| M WAZE T4 E VISSIM VisVAP 2.16 moduleS 8351 2l
SHHY =Y 95 B3390 Akeelik(2011)01 49} Z©] Controlling HZZNA thr]g o] HA=H
Metered 20 A NS E Fojdhe PR APttt AHAEEE 7| @ o]t H AA AL
< o] &35t} VISSIM VisVAP 2.16 module o] &3] 7B AR Aol A A& Azt 5 4007 ©]’d<]

o

23S sty EHAEE HAE e A WS FES YT gr)gd o= 50m, Hi A
NS 15%, Ao A AR A% AIZE 2027 HE 9 el Aog yEth H2Ae goE AarEY 7]
He B9t B4 23 A4%F 2FF7F 1,200vph € o ASHEFH L IJHnAZO S-S 600vph7tA|
S7H 7= AL® Yehyit

71& AFE 7 E3F A3} Lim and Choi(2018)3} Song(2011)914+= Turbod 3 M u2tz27} At AW A2
of Bl A A7} A Aoz B H, Lim et al2017), Jang and Lee(2015)01 4= Turbod, Flowerd
I HnAZ7E Gt SAuAERT AATE F A0E FAHAT ol2d Ade I wEdF 204 A

T gk zol7t 71Q1% A o' Helth

=
o]l 281 ¥
A

E Ao A= Busan Metropolitan City(2019)91 4 ZAME DB ABE o] &3l 42 w2 F=29
Regs PRI FEE9 Beg Z7bo] dnEd Be-S AHAsdnh 1 3 dukzel M uEak
H&S =35t 4 Adg e 750l o] &3tith

71E dFdME FE OM t7lgde] AA 2 A5 FERE WeF S5S A A5E E+ ASH
ol AYEAUtE FEZ FERo| Fo] Wt AU Al wE B wEEe] t-ssty] og
e 9ol It & Lﬁloﬂﬁ% 438 25 47188 AA7E AXsa A s EES APt ol &
53 st el J8vbssta, 7€ AT AR S VA E AEHHY daees AAstaA gt
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HE EL,%— =39 Y. T3 Visual Basic 7]4HFe] CominterfaceS ©|
=3 g

B AFoME SHuAR FEo ol nAlF AlEH A BF VISSIMS &85t B0 o
g3t AsmEE daeEs 75
AsHEE A AFE Hrke] 93 AR ERE AT B AAE o] &3k

T8E d1gEFY 582 <Fig 2>9 2t
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Step 3-3.
d1FE o 2 e E Jgdn
Step 1. AAZE FTohe LE Wl thsto] 713 E ARE sy tir]d Lol AA HA F= H
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Step 2. 713 o] 50m7F AA7F 2 ¢ 2 o] Lol M sl tirEe] HA Ha JeA A

Step 3-1. ti7|sHo] HA == WaFo] 37) w|vtd o tirigdo] A2 A 9% LA AYshe T
Foll 20+a 29 HA 255 Hoste Az 7190E

Step 3-2. a7} 40 o149 @& THAA 2 A, S AA A5} 20+40% o] FoAAE AS HM Az E
FAstHd 3o 3027 54 AN E

Step 3-3 3027 A A5 By thr1yE HA
7F A %= AS Step 12 SOl

Felatal AX7}F 51 Qe AS Step 2, AA

Step 4-1. 713 o] AR He wapol 37 o)l A A el B4 AF 02E R,
Step 42. 541 A5 3027} A T g7l o] 9 o] Wl A A 1 QleR wekely 3w
ool AA HE A% Step 41, 39 FTolA AA HE A4S step 112 Folghd)
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<Fig. 5> Red time exceeds 60 seconds <Fig. 6> Queue detected direction = 3

gL AANE 71E0® st ti7]E A Zol9 79 30m, 40m, 50m 2§23 A A7} 7HE A
A EAF 50mS Fgskg o, KA AFTAZEES 2029} 302 F AAVF 7 A LAY 3022 2838}
o] B399t} <Fig. 3>& BE WA 7183 som7t AA HA s Aoz nAE Atz 2
S PHoE YHETh <Fig 4> 718 Ho] 50m7F AAE 2 A folnh M WF F thrigHo] HA
d ¥ wFsgel Mg 2 WEE £ 5 e 1 E AA B Ve 9EWE] A A5 s Fofst
A ok ojw A ATAZEE 20 + a Zolth 9714 a 2 W71 E 50m7F HA & AR (E,)FE 7]
o] slaso] th71FE 50m AA7F HA = ARt )7HA 2] Azl A 409 gk 7T & 50m o
7l o] AA @ A&HH0Z AT vE A A5t A& Fojvt Ho, 50m thr3E AR ks ARE
FH 2023 H4 As7h F7te Bofr) "ok

a=t,—t, (1)

ok 22 e AgsA 2 B9 wFFol wol 54 ¥l vy Ho] A&sA somrt HA 2D A
7 BT i W] 9% APR= ALGSAM A ADTE FojEo} Aol AT 7t §iA Ak
oled ZAHE sl st <Fig. 5> 2 =& FAST

<Fig. 5>5 HH MFlA dek= AFE2 A7 Aeole FEHAAM Hdsts Fde] Aar =4 4
A AL & F Ak AKAA 713 AR A7 A Azhe] oA B st AAE 7] Hsf 2
Azl 6027F 23 ¢ HHAE 302 FojstEs AAs It

<Fig. 6>= 3 o]l M th7|dEo] HA He Aot wed T7H= Aste] th713E 50m7t A A
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Hol BE W] A4 AEIh AXAG A Az 027 BT HE HAAZro] 3024 T Hof A
A7E F74E % itk webAl 3 olgelAl t g el A HE RE ] HAARE 302 Hols
Sh9ith 3027} AV T 39 WRoR trlgdel A B Aol <Fg 49 <Fig. 59 PHOE o
A AEFE ] AR 3027 A thgols 3 o)l At som7k HA P Aol T
BE B S0 3028 Rjal A, s SAARE eGEt B, RE 4 2504 4

4 57} HelEs Zeold F4 U5 328 LSk

V. 24

e,
Mo
1%
it
X

1. AlLZIR 7=

dnglze grlely] Yete & 57};] Adg Lol A FHgste] EAEHT 271 2,000vphol A
400vph? 3,600vph WFFS S7H7IE HA0E AUel g 7453 WE&L th3 <Table 1>3 2t}

<Table 1> Traffic scenario

Direction % Case 1 Case 2 Case 3 Case 4 Case 5
Sum 100 2,000 2,400 2,800 3,200 3,600
West 33 662 794 926 1,059 1,191
South 17 338 406 474 541 609
East 33 662 794 926 1,059 1,191
North 17 338 406 474 541 609

= % A ‘%}%W% TEE % ? %l: W, 5 3R] wEF e 6634018 84
0%, EY 5%, M2 5%= 74 T29] 9 18:69:130.2 34 18, H7
69, %317 13 H|go|H, R Z 9 28:43:20% Jrﬂ 4 28, A% 43, 317 29 H]&E HAS}h 7]A
AREE 1S Fe 7P 9iE”l AR A B uEHEFS 817] $15+e] Busan Metropolitan City(2019)
NA AFste WAR 1T S5 o] &3ttt 4w R o)W 44EF BFoA 3], A3, $-3]70] 7}
e FUAALY, AAAFTER & AR, ASFARAMAAY, FHEHEYT DAZE WFOE FEF,

FE2E5 TR olF FEE, 222 3 H3H, A%, 934 w5TF vl&S Tt AlEd ol &
&3tk

Random Seed= 425 ©] &3} Al EH oA
AT o] F BA A o]gH ATFe 2]
AT

B A e IJANAZE, Turbod A WAE, Flowerd SANAE 3/1S tho 2 AEn Y-S A3y
3 Do Alute] 2.9, Al mE PSS A8EtA] ¢S Do-Not AUe] 2 3 x 2 = 6714 Aol thafjA A EdeolA
At F7HE wEF zpolol] mE AUl SAE F 3 x 2 x 5 =307k AlvtE] o A EAEh

A__\ﬂ
Hoﬁi

AZFE 420022 Warm up time 60025 sl Al EH 0]
60022 A3 6002 FE] 420074 36000 Ts)A T
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2. HESRIZ 7=

YES I FFoll= VISSIM 8.00.15 HH-& &85tk A w543 77k AEdolds st
A2 2 ZYste F3 ZolE 300m o) A, wAE Y A dALd] AT aFFe] ¥
AEE AT FATFD U EE5 A2 HAAZIAMOLIT, 2014904 AA ST A= B AA%
20~30km/h % 20km/h= AASIATE Turbod M uAE T/ 5 7P 71822 FEid 19 19| Basic 3
2 UEHIE FE3ATE -7 W a0l <F "Avks A 29 A H8 W] whet AZE A3}
I APt AE st 119 Favt ofd 271 AR Eelste YR IAAE FASAT
DZambas et al.2017)E F13to] Turbod HHWAZE HASATE TAYAEL 24m, 3| A7 Ul A2 Z
& 5mE A AR S Tubod I AnAZe} 2& 2HoM EX57] Yot FEwaF 2
ZEF IAERE Ao AT 222 R A, SAYAES 20m, AT W AR F2
5mE AT Flowerd 3HuAREE FALAFE 20m IJATI U A= £ sm= AASIGAH
VISSIMOI A T8 Y ES I <Fig. 7>3 2t}
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1) SMuRZE EMZD

S AWAZ ANTuEHE 1 EFS FH L3 A= <Table 2>9F 2T 2,000 ~ 2,400vph AlUg] 2ol A=
71 do] som7t dol7ke ZA-57F AR kot AlEmE o] AlER] obe dEbAQl SduatRe] ¥
B2 &Y Ak 2,800vph AlUHe] 2 FEH ti7|sHo] 50m o]/ AR AlsnE o] A= ATt 3,600vph
AU QoA 71 & BFE B 4 B2 A5FIAE &0 7158 ALE Y. FEE4 HEEF
Uro] E3E5 BA =W <Table 3>9 2t}
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<Table 2> Roundabout result

Volume | Do-Not Do | Reduction of delay | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) (sec/veh) ratio 30

40 /
2,000 327 327 0.00 0.00% ,

30 .
2,400 4.50 4.50 0.00 0.00% 7

20 ’
2800 | 805 | 761 0.43 540% | 10 Iy
3200 | 1413 | 1291 122 8.62% 0 '

2000 2400 2800 3200 3600

3600 | 4425 | 2640 17.85 40.33% — - Do-Not —Do Volume(veh/h)

FEREO A BE AU oA AT A A AT
om, 2,800 ~ 3,600vphol A ASHEREE AP 4
o] 7% 3200, 3,600vph Aluke] Lol 4 AL F7bsrAt
DY AANLLHT Zo|T 5o mEdo] wol ANTIRE 7|Z02 FFD TS A=Y
S o AP S o AA AR o] Zadhe E3vt Y Ao Uy

=3 3,600vph AR A A QoA AR AAALE FEZ 51.86%, FEZ 133922 FEEZI AA
Azto] AFHUAG NS F 2 QA AZte] FER 24.67%, FER 200822 E4 Wkl AA7} A

THE @4 WAT e AoE YEsth

Zro] AEVEY A8 A3} 2AY Zasto]

<Table 3> Roundabout major, minor road result

Volume | Do-Not Do Reduction of | Reductio Delay(s)
(vph) | (sec/veh) | (sec/veh) | delay(sec/veh) | n ratio 60
/
M | 2,000 3.08 3.08 0.00 0.00% 40 -
A .
2,400 447 447 0.00 0.00% K4
J 20 V4
O | 2,800 8.38 7.94 0.44 5.25% == :
R L
3,200 15.53 12.73 2.80 18.02% 0
2000 2400 2800 3200 3600
3600 | 5186 | 24.67 27.19 52.42% = - Do-Not —Do Volume(veh/h)
Volume | Do-Not Do Reduction of | Reductio Delay(s)
(vph) | (sec/veh) | (sec/veh) | delay(sec/veh) | n ratio 40
M | 2,000 3.37 3.37 0.00 0.00% | 30
I
N 2,400 4.12 4.12 0.00 0.00% 20
0| 2800 | 686 6.65 0.22 320% | 10 =t
R o _
3,200 8.80 10.37 -1.57 -17.81% 0
2000 2400 2800 3200 3600
3600 | 1339 | 29.08 -15.70 -117.22% - Do-Not —Do Volume(veh/h)
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2) Turbod 3MuAtZE EAMZHD}

Turbo®d - wztZo] ANErEy duejE&S 483 A= <Table 4>9F 2T 2,400 ~ 3,600vph A]ura]
QoA 23]8 AT AAAIREe] Fhshe AR UEgth dlS gefsly] 9t FrEet Rk
Yol E3E BA5901 <Table 559 2th

<Table 4> Turbo roundabout result

Volume | Do-Not Do Reduction of delay | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) (sec/veh) ratio 100

2,000 5.77 5.77 0.00 0.00% 80 o
2,400 | 939 9.47 -0.07 0.79% 60 Paad
2,800 | 19.89 | 20.82 093 -4.66% 40 70
3200 | 5164 | 7249 -20.85 4037% | 20 -

. ;
3600 | 81.89 | 89.16 726 8.87% 2000 2400 2800 3200 2600

Volume(veh/h)
= * Do-Not Do

dmAzel 35 FEzel NAlH HEEe| AT ANl A ek, A EvlEl PaeiEe
olg]gt F g o] AAALE Fastet 7HqstG o, FERAA Y AT F7PF B E IS WAA
ol 3|2 AAAILe] Srkehe AR Yetgth 54 W] AAAYe] AFHE AL WAL F AL
U AAA AN E7EET
<Table 5> Turbo roundabout major, minor road result
Volume | Do-Not Do Reduction of | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) | delay(sec/veh) ratio €0
M | 2,000 5.10 5.10 0.00 0.00% 40
A\ 2400 | 725 7.20 0.04 0.60% L
(J) 2,800 | 1109 | 1523 4.15 -37.40% | 2O T -
R | 3200 16.35 55.79 -39.45 -24129% 5 - B =T
2000 2400 2800 3200 3600
3,600 34.28 50.24 -15.97 -46.59% —  DoNot % Volume(veh/h)
Volume | Do-Not Do Reduction of | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) | delay(sec/veh) ratio 300
M| 2000 | 702 | 702 0.00 000% | P
U 2400 | 1366 | 1400 | 03¢ | 250% Py
IC\)] 2,800 37.88 31.76 6.12 16.16% | 100 - 2
R | 3200 15191 111.18 40.72 26.81% 0 e 2
2000 2400 2800 3200 3600
3,600 | 251.10 | 204.02 47.08 18.75% — Do Nt o Volume(veh/h)
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Flowerd 3| aatzo] A5HHe del5e 288 Ao <Table 6>9F 2Tk 2,800vph ALke] 004l ek
AP ANl dashs B3 dglon e AveledAs esle A3 ARl 27k 2
o= Ehgth 9918 stetel] ste] FEESE RERE ro] ARE BAIIYON <Table 753 2T

(Table 6) Flower roundabout result

Volume | Do-Not Do Reduction of delay | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) (sec/veh) ratio 200
2,000 | 1253 | 1218 035 000% 150 -
2400 | 3789 | 6549 27.60 72.85% | 100 et
2,800 | 12329 | 10020 23.09 18.73% 50 .
3,200 135.50 135.74 -0.24 -0.18% 0 ‘
2000 2400 2800 3200 3600
3,600 | 13934 | 143.68 -4.34 3.11% — - Do-Not —Do Volume(veh/h)
FEE] %9 2,400 ~ 3,600vph A|UE] 2ol A 2peFrd A A AZro] ArEH Ald) & Frlekes o2
Bhgon, Rego] 49 2800 ~ 3,600vph AUE] QoA xtEkd A Azt ZadkE Ao® vehgth
Flowerd 3Hua2E FEREO| Hls|A RERY g XA AIZto] A UERSTE 2,800vph /‘lb‘rﬁ]&%
ALgk A oA AsrHE duelEe FEE AAATLE At 718t ou, FREA Y
AAAZY F77FH & @FE PIAA Hol 235]7 AAAZIe] Frehe A oE UEsTh £4 H”‘hoﬂ A
Aol AFHE AL AT 5 do) AAH AQALE AT,
(Table 7) Flower roundabout major, minor road result
Volume | Do-Not Do Reduction of | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) | delay(sec/veh) ratio 150
M | 2,000 10.72 11.00 0.00 0.00% 100 _
AT T T
I 2,400 4251 54.32 -11.81 -27.79% < -
50 .
O | 2,800 87.59 91.49 -3.90 -4.45% =
R P
0
3,200 9288 93.75 287 -3.09% 2000 2400 2800 3200 3600
3600 | 9662 | 100.14 352 3.64% - - Do-Not —Do Volume(veh/h)
Volume | Do-Not Do Reduction of | Reduction Delay(s)
(vph) | (sec/veh) | (sec/veh) | delay(sec/veh) ratio 250
M| 2000 | 1000 | 957 043 000% | e
I 150 .
N 2,400 20.74 67.61 -46.87 -226.02% 100 .’-
O | 2,800 178.93 103.50 75.44 42.16% 50 R
R Pt ’
0
3,200 200.64 193.90 6.74 3.36% 2000 5400 2800 3200 3600
3600 | 20079 | 197.04 375 1.87% - - Do-Not —Do Volume(veh/h)
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AT ME AEuEY dugES IHLAE, Tubod IJAXAALE, Flowerd I AnAZo] T3] &
IE Hlw EAEHon A2 Ty 37HA 9 2

A HAZ A3 EHY dugE =Y A JA & 2% ¢ Aok A }i Turbod 3| A A2,
Flowerd 3|Anztzox BF FEES REg F Ao oE AA7L B 39 A¢ AA7E HAsd
AA7E AL 2o AS AAF Frkeke AdE Btk wE g B FERY 11417} Z715HE Turbo®
3| M nALE, Flowerd 3] Anatz o] 75 HAAQ A7Fd AA o] F7tske E3g BRI

T HAE SAnze] Aolvt &9 Al ASHHAS S0 A9 &4 LF0E §FFUIL 7
53 Ao g Uehgth M uAEe] A FEZ J)F 463 ~ 596vphpl AlUE LM E 2 G} BT
U SAnAR A A A AASL U= 450vphpls 2=HT A9 E¢o] oJFA T, AR [
T AsrEESE B9 A A EFFIE T £ 43 7 AS FOE BT Tubo?d 34
WARE 23]H AA7E FUVsHE ALZ Yelged, Tubod IAnARo 49 FEE9 ez &
gain R #H3d nEF/E AS o Y E37F e AR dE wARE ASHEHY E9Y
2 &2} HET FERE9 FERI) v‘i‘—OI B3 AA7E F7bshE A 02 YERSTE Flowerd 3] 4wz}
29 A$ EgFoz FRE $3d (22 Aty 43 25 U H2W ANE Ao} bsste &3}
Hu)g 2o WE}"H’%

A ARZ AErHPe FEZ9 RERo AFg AAAE 748 wEe 4TS FYsith gegs F
SR A ZMW}O] HE2o ﬂlsﬂ 739 AUAA B4 Wk agEge] JsHol AA 7 HA
Aed A 2 E-Jr I At} Turbod S| A NAZE, Flowerd 3] A x}E 9] 73—‘%1?_ FER,
o] & ATellA 83 /\lﬂrﬂl o Rt HEg AHHFERY wFHFH A AR AT AV

[e]
QUL 'E'o

f

_I

S~

rOi

2 ATelM A HY %PEFJ% 3 HWUAE, Turbod 3 WAE, Flowerd 3| Amatzol thel vw
3 A3 b 2o A FF AT geTh

A WMAZ O FER, FER 150z 28] 7bed dugFe =2 davt o JdusEs
TER, BEE WEE HEY JHuE ?—r off mhe} Wad AbeFg A A Ate] vhekatAl VERATE Turbo
& M A2 Flowerd I|AuAZ] 4 & A7 Ay oA Rezd AFd AR JFH
of AerEHE ¢ E'J%Ol Eﬂrﬂ Z}fﬂ ‘4’5}”"—4’ olg|g BAIE Ast] A HAARL 20%, a I 40%

ﬂ“ ANEFI FE2 BEZ W
Atk ?'?} andom SeedE 83t o] ¥ AlE
&5 AE3tA FEadth FF ook Aveg st tgE
Random SeedE ©]-&-3}] g dagFe] a7t e AlvE et e Aveles

Fated AAZE BTt
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