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Graphic Analysis of Shock Wave Propagation in the Oversaturated Links
of Coordinated Signal Systems

Mamoru HISAI*, Yoshikazu KURASHIGE** and Naotaka KAJITANI***

Abstract
In this paper, a BASIC program is developed to analyze the propagation of shock waves from link to
link of coodinated signal system and to draw them on the time-space diagram of the graphic display.
Although the road, traffic and signal conditions can be arbitrarily given, it is assumed that the traffic is
oversaturated. The program is based on the traffic model derived by P.G. Michalopoulos et al and

supplemented by K. Ikenoue. By using personal computer, not only the shock waves are obtained, but

also the total travel time and inflow traffic from main and cross streets are easily calculated.
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Table 1 List of reference points at upstream
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C End of red period
J Arrival time of WAVE2 or WAVE20
Gl End of green period
Tsl Arrival time of LINE1
Tp Arrival time of the tail of queue
Ts10 Arrival time of WAVE1L0
J1 Arrival time of another WAVE2
Ts2 Arrival time of another LINEL
J20 Arrival time of another WAVE20
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Fig.11 Example of shock waves in the coordinat-
ed traffic signal system made up of 4 links
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Table 4 Road, traffic and signal conditions of

each link
Link length 440m
Cycle length 130s
Inflow rate
. ) 0.08veh/s
in red period
Saturation

0.50veh/s

flow rate
Free speed 12.5m/s
Jam density 0.16veh/m

Table 5 Relative offsets of each link
Link No. 1 80s
Link No. 2 20s
Link No. 3 0Os
Link No. 4 20s

Table 6 Green periods of each signal

Signal No. 1 60s
Signal No. 2 75s
Signal No. 3 76s
Signal No. 4 T7s
Signal No. 5 78s




BRANESRICE T 2 IHENRIERRD 75 7 4 - 7 BHT (67) 67

Fig. 11124 ) » 7 5 5 % 2 BB Ok Bk o
FHEFIZRT, GFE %ML, Table 4 ~ 6 IRTHEY
THD, HEKIIMEETT+ 27 v 4 Ficrs
T4 v 7RRLTWD,

Fig 11O WEHESBID &, Fik) > 2 nEE8H ik
Vo 2 1Bb BREFR, HRIEBEDLEICL - TH

tf3

7

3l cJ Ts i1
n Tp n

Fig.12 Example of shock waves in the coordinat-
ed traffic signal system made up of 4 links
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