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Abstract: Signal control at a roundabout helps to manage traffic and
relive traffic congestion but interrupts vehicles’ continuous flow. To ad-
dress the problem, this paper researches a methodology to improve
roundabout capacity by not providing uninterrupted flow but also ac-
commodating all traffic maneuvers. Based on the weaving and gap ac-
ceptance theory, the paper calculates roundabout capacity with different
number of lanes and traffic volume. By presenting two scenarios of im-
proving roundabout capacity including changing roundabout radius and
shifting the center of roundabout, the paper discusses the applicability
of the two scenarios through simulating roundabout with different num-
ber of lanes. The evaluation results show that changing roundabout radi-
us can improve the capacity at peak hour and level of service at
non-peak hour; while shifting the center of roundabout during morning
and afternoon peak hour provides adequate number of lanes for the
main traffic flow.
TR B A IR R0 BATRE A R A IR B R RS
b7
Keywords: traffic control; roundabout; capacity; traffic simulation;
roundabout radius; decentered roundabout
HESES: U412.35 XHERFRIRED A
WiSHE]: 2010-07-27
EZEE M 2 AR1989— ), F, L H LA, iR AE, TE2H
R 776 ZABHLK] L B K . E-mail:740569954@qq.com

FEREZIXOZ—MAE
SSNEHNEERETORBEZ
A—7HEBETTEMARXOER,
BEWESTY. 2eMs. 6
FEEREONIE, BERBHOL
ALY, B TEHHTR
B, R, ATHBROEINE
R, REBAZ —EREENMRIE
RENRE, SBOTELIREM.
FHERRBEAR; MEXRS—RXA
R, BAATEIERETHRE
e, SRBESERIHYZBE,
BHEREZXAE—TRERN
. BRI EEBLIEINESE
L ERBHERERX O, XFTT
ENHEI X AMEIEEE R
BX, BRRTEMESTENE
o Bk, ARXEXXIFRAVEEIR
XX O#TMR, UFKETR
RN AESRTE, XUEN
FHOERETUNTE, FMER
AR E P 77 T X B0 7T RH TR
1 MR X O\BITRE HIEIE

HE2T

HEXX ABTRENDERITE

AETERERM. DXRERK

B, MXLREBTINEAZAR



RN F: CAULERBRSTX ABTEINITE

29

ERMRAFZXONBITEN; DREFEES
WA BRI T AER, DI QEREH AR
EXXOMRANRERMRAFLZX ONBITEE
Ho TEEAERRMITERIS ARG F=ZED
RNEIRITEEH) THIBITRE S,

1.1 ZABPIER
RLEBRRMRHNERABRKENBITRIX
N, WTEMAERZIXA, EXLARET
BEK, BRATESFAXBRREUZRART
MEBETHR, #FAREERZXO, Ft, TRE
FHBTENDAE THEZIX ONBETEN. &
AERFMAZRIFRIER Wardrop AR A
354W(1 + e/W)(1—P/3)
O = 1+ WIL ’ )
NF: 0. AXAR FHRABEITEE N/(peu-h);
WARRERFEE/ m; e A OERE/ m; PATR
BRATZLANERER N LREEIBERLL
BEEZLRLL); LAZREKE/m,
REBATTIEM: W=6.1~18m, /W=
0.4~1.0, P=0.4~1.0, W/L=0.12~0.4",
E/IENE, ROFREEXBRIL. B
BWITASRENEMAER, EXEMEEER, K
B¥ENNBITROAEE—E, TE2—5E
Blo AN X3 X O @R E E #1557
R, BT X[,
BEREZXOREBRAE, SXFERE
BAHSm, UBETHUILE TR Z X
AMRGFE, XBFEH30mASR, RITHK
B¥EFEU—NFEEREBERSBRIGEETHERLT
HBITRE . BUEZ X OMTREL PHSEERM
MENR B EIXREHNARRSEEZTH
W, e, LIEAEMEFHFRAR)HATIHE, B
B¥EH 1535 mSEE RN S FER#TI R, H
RB¥EEAISmIEBETAARKRTE, HEEWR
RAEE5RENTR, PRANEHANRE/NMES;
LIRBFE A5 mE, NMETHAREE, PR
1.0, HEMPERRNEEHRE, ITESIHTX
ARBFREERRBITEINXRLFIEL,
oJIMEY, AFER—EMREZIXOR, HiBfT
RAMERDFENBRAMBLR, FEAE—E

&, BITRRNFFGEREE, REFREAH30mM3HE
IR AR X O 7 F12 4 20~25 m B A9IB IR B 176RE
&KX
BRUTABFZHEBEABRERSTRAE
HBTTEE ), ERXLABRFEMNTARKER
&, REERMEBEHIG NG RAZLOREIG N
SIAMTEIRIGM, A7 WIFEMFEEERNIAER
X OBfTee AR, TEF AFER-EZERR
WARMRAZX O EEH S HBITRE IAME,

1.2 [ f- 2 EeRE
(6] R 2L AR B9 R IRE A % Sk A R
EEpmAESHEERARENT M, HIRE
REWE KRR TR — IR BB /s R A 68
HNRE, BUSREFFERAT (HERREI,
#HAOEETENERITEAR N
qeﬂﬁw[1fj¥ﬁgl]+-3600(%qﬁ
l—e™ q+q, l-e
RH: ¢ AMITRE (peu-h’), g=q+q,, q,, q,7
PIAR. SMUITRE; AT ERG KR EERY

A1)

C.=3 600 )

K ’
Aty

Rl RABRBEETEER

Tab.1 Calculation based on weaving theory
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Fig.1 Relationship between roundabout radius
and maximum capacity
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Fig.2 Demonstration of roundabout calculation
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Fig.3 Capacity calculation for roundabout with
two lanes based on gap acceptance theory
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Tab.2 Capacity calculation for roundabout with two lanes and three

lanes roundabout based on gap acceptance theory pcu-h’
e 2FE 3FE
q 450 640 930 1060 1200 1650 675 960 1390 1590 1800 2475
C. 1553 1258 862 837 782 430 2578 1642 1053 1011 945 489
0 2003 1 898 1792 1897 1982 2080 3253 2602 2443 2601 2745 2964
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Fig.4 Demonstration on roundabout simulation with different radius
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Tab.3 Observed traffic at roundabout during peak hour

A Hh RfTFEfE FAEME HOTEEWEREARE/pcu-h’ TREREE  F9EE/(km-h')
AL HEEE—insT ; TREI 1805 0.7 19.0
BRI H TRER?2 1536 0.7 213
N TREL 3 840 0.6 17.1
FEREZX O 4 -
TRER2 3265 0.6 18.8
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Fig.5 Comparison on simulation model and video-record at intersection of Zhongshanbei Road and Rehe Road
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Fig.6 Relationship between traffic delay and
volume with different roundabout radius
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Fig.7 Relationship between average travel speed and
volume with different roundabout radius
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Fig.8 Decentered roundabout simulation
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Fig.9 Relationship between traffic volume, average

delay, and average travel speed of regular roundabout
and decentered roundabout

FREEZRBTEN. TR, ¥THEH25m
EEMREZXA, SERNERXBROKENE
MUHRFORGEY . KRBT HESNRELRR
FXBRESHMTEREZFK/NME.

5 857%

AXETERMGERNEED B2 T IR
BFRRXNMUEBBN NI X OBITE NN
T, REMMAALREEUREFNSISE
M TT %, FAEBRMGRAEM ERIET
Huf7h. NRERERRE, ERZB#ETTEX
HERLXX AZBHF. REBITE. BN
RBRNERTUERFTEAEENSE, FER
BT IR X A ESTRE D EIRAR R
BRI 53 B BT E AW s LAY R R E
71, RET EHER BT,

BEURANE, HEMHRHE, RFRRNE
MTERGESHE, BEEHAARGE 7L
2w, XX OFLRFENENSHERTAK
MR, BMRERKRANL, REEBUXRE
FRZE3,

SR

References:

(1] 24, &FEL, FIR, F ARIXDETHR
A AT EML. T A A, 2001

[2] & B ZCBH R E R R HBATH A FHH(F 9 RR)
M]. 12488, x|Ne, R, &, #F ¥ A
KB Ak, 2007.

Transportation Research Board. Highway Capacity
Manual 2000[M]. REN Fu-tian, et al, translated.
Beijing: China Communications Press, 2007.

Bl AAE, T, Mok, F AH I 0@476
AR []. T B AR, 1999(4): 69-72.
XIANG Qiao-jun, WANG Wei, CHEN Bing, et al.
A Sudy of the Model Construction for Roundabout’s
Capacity[J]. China Journal of Highway and
Transport, 1999(4): 69-72.



