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Abstract: The steady-state solutions of traffic flow in a circled road network composed of 3 road sections and
2 junctions were studied under the assumption of the user equilibrium principle at the diverging junction. The
results show that, the solution parameters and the dynamic behavior depend continuously on the total number

of vehicles in the network. More precisely, the solution suggests a constant density in each road section when
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tlenecks, respectively.
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the total number of vehicles is not greater than the 1st critical density and not smaller than the 2nd critical den-

bottleneck effect
7l

—

sity. When the total number of vehicles is between the 2 critical densities, the shock discontinuity or queuing

appears upstream towards a bottleneck or a junction where the upstream capacity is greater than the down-
=]

stream capacity. Complete analytical results were presented with the diverging and the merging junctions as bot-
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TEX[H py € [0,p5 1,95 HOFLIRLEIE 2 ¢ XN E B PR — T ZEMPERE S 2 ¢, (p, ) AHZE 155
p,=pi(p) € [0,p(ps) ] JEXIA ps € [p; ,v],qs H g5 FIEWRZE 0, LMk B LA E —SIEANERS
M4k q,(p,) 3,155 p, =p;(p) € [0,0,(ps )] . HH  BEp, =p7 () AHE(11) Frife 24 M2 f
PREL LA p, WIZEALTE p, = p; AEJEBRERIEIWIAY, i o) (py ) BEKERZ p)(p ) .«

K 2.1 /N TREAE py =py AL BRI FEEC 3 BIMF R, RIS TE B B 1 (FNEEEE 2) 51 A [B) . S s P
PR S5 (7) ANFRIST, TR & B> — AR AR R 0, FRATTS A RSB 1 A2 S SL T, it AR BE 3 1)
LA BREL B A1 - B T FEHTIA KM AL TR, e T 45 th B IS BITEIE 5 2.1 /N5 SR fif 25 TR AR W]
SO Bk i1 .

R TCIREAT TR () 2 8 il L 2225t T TRVBUE « T 06 7 A= S0 R 0 R i i I 518 v AN, LA e N
KN, STRER N e (NN, ), $LUT R R EAT S0k (8] B 14 52 3 1.

1) W& ps =p; ,q; =q, , FFH TR HE

q,(p,) =B(N)q; , q,(p,) =(1 =B(N))gs,  B(N) € [0,1] (15)
g pb L pt, LA ps il ps.
2) id
N, = Lip} + Lipy, N, = Lyp; + Lyps, (16)

FIESHE N, = L, , P (5) L (6) T g, B J, BIRTTE ] R
N, N, N-N, ()

q1 q> q;
R B N, N, R (17) B THESIABIE (N < N ) ATEEE 2 g P 2.
3) M (16) WA RERT 43 IS H Ly F Ly RIS Ly LS.
AR SR AL R (RS ARSI S TR ) |, AT RN T A AR 5 R O F N Y R SR A DR IE 5k L6 AR 1 2 J] 1Y) 32
SR OC R U R ARIER (15) A 16) Hr iy R AT A, FTIERH pR AR B( V) b2t H R 7 2
. Loy '(5,(V)) —ne Ly (9,(N))

N, \,B\N_—N}, Ne [N ,N], (18)
1 EL AT UER] E3RSC R TR E Y B A G AR A ST, 2 HACY Hrb iy
_ qu; _ LzQ;
WM =y V=N Ty,
SIAEEEE 1R 2 BURRAT B (S B (17) ) AT B(N) B (18) HRi S P 5 A - 2446
E(N)=/\(1—L21}21(UZ(N>)}+(1—)\)[WI<N)). (19)
N - N, N - N,



o552 1 TR 45 AT B B I 22 38 3 S 129

A (18) ARSI, RIS (19) A = 0, 5 HAXS Ly = 0,80 LY = 0, WL BE 1 TG ; 2205 T
BI=(19) WA = 1,4 HACY L2 = 0,80 L = 0, MHEE 2 Toikik.
2.3 HERHwHMSH

PUR I FASE R R I WoR v BB R EESBON L, = 20, , B BE AR R A (10) RiTFE LRGN
At s o A A IR A N i — G R ALk PR L, (SR (1)) LR FE p = 0.26,9 =0.11,p;5 = 0.31,
4 =022, p; =vp, ,q; =vq, MIBTHEBIT v HEE.
2.3.1 FBE3 HILMOE Y H Y

Y 2.1 /N5 SR A A0 B8 00 F 1 2 TR 1 0% A T3 28t T i X (2) R (3) BTk it s o A, o
Kl 4 FiR.

— : 0.3
: = =
2 2 I S S 9
g A 0.2¢ —— 4= A
P R
iz AN — A q
i+ =B s _ B
Ny PR I i S
o //::_:»f-‘ 7 \‘\\7\
- — £ -=77 / SSe
P e / S0
0 ey | | 0 L bl .
0 N 2 N3 4 5 6 7N, 0 N 2 N3 4 5 6 TN
N N
(a) 45 M5B I 242 30 B 22 4k (b) BBt b 44 B A 28 1
(a) Densities in road sections (b) Flows in road sections

4 SR T DN RATIN | A8 I A A LG 19 A S N R A, X 2
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Fig. 5 Dependency of the steady-state solution of traffic flow on total number N of vehicles corresponding

to fig.3, with the merging junction as a bottleneck (A = 0.3)
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Fig. 6 Dependency of the steady-state solution of traffic flow on total number N of vehicles corresponding

to fig.3, with the merging junction as a bottleneck (A = 1.0)
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