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Research on Urban Road Network Mode Based
on Queuing Theory

SHI Fei*, YU Shijun? , XU Jiangang*

(1. School of Architecture and Urban Planning, Nanjing University,
Nanjing 210093, China; 2. School of Automation, Nanjing University of
Science and Technology, Nanjing 210094 , China)

Abstract: Based on the basic queuing theory in traffic
engineering and the assumption that four kinds of road
network modes under the same road land area ratio, a
calculation was done on one vehicle’ s total time-consuming
changing trends along horizontal or vertical roads in four kinds
of road network modes under the following two situations:
keeping the same traffic arriving rate,changing road land area
ratio; keeping the same road land area ratio, changing arriving
rate. And then, total time-consuming and curves changing
trends were compared and analyzed. Results show that low
density and wide road network system (Mode 1) has some
advantage in case of lower traffic arriving rate; When the
traffic volume increases and leads to light congestion, the high
density and one-way street network system (Mode 4) is the

best. Key conclusions can directly guide road network
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planning.
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Fig.1 Four road network modes
XA RD 22 B HE N Z B ik 55 4H > T i N
AM/M/1 RGEH B FR S8 Hoat i a=h M/M/1

RGN A E . - RE R A HEA
MERHE T 237 IR 55 o i IS ok 1 RS
THPEHEAK B . q = 02/ (1 — o) = 22/ (1* = ),
HEBA R Ge i T RE ] . d = 1/ (o — 1) B 2
WTER— 3 XA EREFERT ] (Do Do D 1
Do 5%t B 1 R 4 Fh s RO HE AR N

Da =1/ = A1)
sz = 1/Cpy = A)
_ @Y)
Dg = 1/(ps = A3)
DUL =1/Cy — 20D

W Ao NEEACH = G« min™ DL Ay = A0/
2.0, = X0/33 83 = X0/64 A4 = X0/3. X XL N MR 55
Al T PR R AT RE T 28 LB AT RE T A
Bk E B A € E g HCM (CGE #3817 58 1 F
WD E R TRRL v A ] A5 42 48 7 Fn i 28 15
IRAED B R R R — 52 X ORIy AR B A T
RE A RIS 0] A7 Ak o X BRI RS, i 3 b
% DO A XIS A ) S5 0 R 5 i 7 2 S 1 G A T g
F153 50K :4.4~5.0 T4 « h™',2.8~3.4 T4 .
h™' F1 1.5~1.9 T4 « h ", PR 9 — 28 gk
FEREFTRE ST A :18.3~20. 8 » min ',11.7~
14.2 % » min ' f16.25~7.9 i « min~ ', NfE T}
IR RMEL U 25 (= 1,2,3) 43 511k 19.6,13.0
AM7.1H « min™ ' AT 5 BT RS0 AL, ACiE A
FHAE S 1A 30% ~50%4, Bl 40% HEFTi 5,
I EE PR 4 B R 553 24 = (1.5 4 1.9)1000/2(1 +
40%)/60/2=19.8 % « min~'.

K DOAUH BT L8 28 X H HRERT , P 28
N Z ] R BRI R A R

Du =l - d1Q1)/Ul

D]Z (L = szz)/Uz

Dy = (I3 - dsqs)/ vs

Dy = (1 - diqy)/ vy
ﬁqjlﬁll \DIZ \DIS*H Dldﬁ%ljj‘j 4 ﬁ*ﬁﬁ?iﬂu
IB?[‘/%%HFW\{QTEE’J?E%??EH&H#IEU, lis by F1L3 =1y
4 b g LT 194 ST RN, | RO A Rl
2N Y38 P T ARY S AR 1 T AL F 2 T
&4 45 m,30 m A1 15 m, R 3/ =2/1, =1/
Lysdy PEAESEGORTET W ZE K [A] 1R, AR 4l 45 2% ™)
BEATE AT I A E ARUARAE, AT 400 8 m, 7 m, 6
m,6 m; vy, v, vs Fl vy SRR 4 B L B

(2)



#3M

1 KA FETHEBE R T e PR e

367

B4 7903 B L B 800 m + min~',500 m « min !,
250 m » min *,350 m « min . f FE) B 5 25 BEAEAE
KREK ki =2000/1;, BRI 1 108 B 1L 50
by 45 m, JUJE FE TR AR AR R 7 40 D ey = 2 000/
1, X0.045 %100 =9 000/, .t B[] FE 1, A] LA#RdE

B 6 1 B R

XFFE 1 AR TETE 5 B, 2545 30 (D A
(2 KT S HUH » A [ 55 X5 X C(HLTE % b
T RLRARRD T 11 B, A2 A 1) A7 B 2o 9% M e R
iy

ARG (3D s 3L s A ARG I 3 S Y B e
LeENIR A X0 YRR S AR T8 I 107 R 5 A
SRR BN B ANRER B AR BRI 1AL 1k
KF . T SORTEAN I8 SR I Fif 18 g% ] AR 31 35
AL R

2 WHEERESH

2.1 BREMNMEERAMERENTUES ST

Mo HTAT 41 = 19.6 4 « min™ ", il THEBA IR
B A B AT S5 02 (Q0/2) << o0, il A0 <<
3. 2605 - min"". % 16 BB 55K V-5 35 A 0

FEI CHIREEAE 0. 6~0. 9 2 i) . R AR5 5] 355

i Ao MIEERERECh 23.5~35 %) « min ' 1157
. I . 5
E0 H
= 8¢ —— R4
%

m 6
§ 4 _\\‘M—‘
ﬁ 2 _M
0% "1 2 24 28
TE K HLEARE /%
a 1=23 #-min!
14 1 —— 1K1
g 121 —— K2
—— 1553
S0 R4
¥ 8
W6,
§ 4-\\*\‘“%
= 5 _MHM
8 12 16 20 24 28
& H T AR / %
¢ A=31 -min!

D= %D+ Dy =2 1 9000/ — 8% AZ/4/(19.6° — 19.6 X 2,/2)
' @ L (19.6 = 1,/2) 800
D = 3D+ Doy = "l 1 6 000/ — 7 x A2/9/(13.0° = 13.0 X 2,/3)
’ @ L(13.0 - 2,/3) 500 .
D. :6(D4+D’):6' 1 L 3000/x — 6% 2§/36/(7.1° = 7.1 % 2,/6)
’ @ e L (7.1- 2,/6) 250
_ o 1 3000/ — 6% A2/9/(19.8° = 19.8 X 2,/3)
D, =3(D, + Dy =3
o= 3D Do [(19.8*%/3) 350 -

PR LL 4 8« min S —[A]FE, WA 2 FR.
MIED 2 0] LU H 3 [ Pt T R v ) 42
AT RGN, o FHEh A, AR ) %% B2 1) % ) 3 i 4, S5 o
TR E T AT R G0 R RIR/N T 4 JFE s 48
R ANV AT LR 2 B LB AT ROR
FE IS 22 AR 2 . 70 IR] B R A T R 3
IRERE/INIF (<227 4+ min ) B 1 A RFERT AU
e 4 AL TR T AR 2 Z Ja] L A X
1 HRES 4 4548 10% ~ 15% [ B[] 5 3] 1k 26 25 i
(27~31 i « min~ "), B 1 AL 4 1Y S AERT AH
Y FA R (31 8« min LB 4 T
FES B /T A LB AR 154 10% ~20% 11
10 151 2 e R s v 1 | PR B ]

T A AR B

12 ¢
=1
E10¢
= 8
6
B 4
B
B 2

8 12 16 20 24 28
TE I HE AR /%
b 1,=23 %-min!

14 - —— A1
E12f —~— 2
& ——1HR3
>~ 10r R4
5 8
g 6_-\‘\‘\‘\\4\“‘“—4\-_;._.__.___‘_%
2 4l
Eg ZM
ool v 00

8 12 16 20 24 28
TE AR / %
d 1,=35 {fH-min!

2 BFENREERERENTLLE

Fig.2 Total time-consuming curve based on road land area ratio
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Fig.3 Total time-consuming curve based on arriving rate
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Fig.4 Each road network mode valid range
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Tab.1 Road network density in city center and periphery
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