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Studies on the Bunch in Road Traffic Flow (2nd Roport)

——Buch Size Distribution Model——

Yoichi TAMURA

Abstract

Bunch size distribution is studied in this paper. The Geometric bunch size distribution model, P,=(1
—p)p""}, is derived by means of Bernoulli test on the headway of continuous vehicles, From this model

he
mean bunch size 7 is derived as following equation, that is, #=1/(1—p), where p:J; fCh) dh, and f(h)
is the probability density function of headway distribution.

This Geometric model and the Borel-Tanner bunch size distribution model, P=

n—1

n
e F* A1 where

n!
f=1-1/7, are compared with observed bunching data. Both of two models give a reasonably good fit
with observed data, especially the Geometric model gives a very good estimation of mean bunch size 7.

More details are discussed in the following articles.
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Fig.1 Bunch size distribution (YANAGASE—1977)
h.=5 sec.
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Fig.2 Bunch size distribution (OGORI BY-PASS-
1977) h.=5sec.
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Fig.3 Bunch size distribution(MURE-E-DOMARI-
1977) h.=5 sec.
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Table 1
Observed Value
Year No h. 3 5
Q k ? ks, i ? ks i
1 425 8.68 0. 458 4.83 1. 80 0.584 3.66 2. 37
2 812 14.95 0.635 5.61 2.66 0.772 3.50 4.27
3 852 12. 39 0. 691 3.98 3.12 0. 840 2.04 6. 08
4 439 8.07 0.531 3.87 2.09 0. 687 2.58 3.13
5 597 10.69 0. 644 3.99 2.68 0.762 2.57 4.16
6 743 14. 04 0. 588 5.97 2. 35 0.784 3.06 4.59
7 660 13.00 0. 601 5.48 2.37 0.776 2.98 4.36
1977 8 635 13.57 0. 546 6. 42 2.11 0.728 3.72 3.65
9 762 17. 36 0.553 8.10 2.14 0.748 4.50 3.85
2+3 833 13.38 0. 664 4.63 2. 89 0. 808 2.63 5.09
1+2+3 715 10.92 0. 629 4.17 2.62 0.770 2.57 4,25
4+5 539 9.72 0.611 3.93 2.47 0.740 2.57 3.79
6+7 704 13.59 0. 595 5.76 2.36 0.782 3.03 4.48
8+9 720 16.17 0.552 7.78 2.13 0.743 4.26 3.79
1~9 682 12.72 0.599 5.30 2.40 0.762 2.62 | 4.10
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1 470 9.78 | 0.496 4.89 2.00 | 0.667 3.29 2.97

2 819 15.71 | 0.637 5.68 2.77 | 0.797 3.17 4.96

3 583 | 12.76 | 0.612 5.01 2.55 | 0.732 3.48 3.66

e 561 | 11.74 | 0.593 4.81 2.44 | 0.727 3.25 3.62

1978 | 5 543 | 10.27 | 0.538 4.77 2.16 | 0.691 3.09 3.33
| 1+3+4 550 | 11.76 | 0.584 4.92 2.38 | 0.717 3.38 3.49
oo+ 666 | 12.68 | 0.592 5.17 2.45 | 0.749 3.13 4.06

l 1~5 608 | 12.25 | 0.589 5.06 2.42 | 0.73 3.24 3.78

‘ Theoretical Value

Year No 9 h. Geometric (#) h. Borel-Tanner (8

| & A \ 3 | s | 9 3 5 9
1 0.7251  2.41]  3.59|  1.85  2.40|  3.64  0.444  0.598  0.722
2 0.884  L76 850  2.74  4.39  8.62  0.625 0.766  0.882
3 0.917 Lo7  1.57  3.24  6.25 12.05  0.679] 0.835  0.914
4 o.7720 187 432 2,13 3.19) 439 0.520] 0.680  0.768
5 0.8371 174  6.150 2.8 420  6.13 0.627 0.760  0.837
6 0.8900 155l  9.080 243  4.63  9.09 0.575 0.782  0.890
1977 7 o.868f  L72l  7.55  2.51  4.46  7.58  0.578] 0.771  0.868
8 o0.8420 2,17  6.24/ 2,20  3.68  6.33 0.527] 0.726 0.840
9 o.8820 2,00 830 224 397 847 0.533 0.741  0.880
2+3 0.901 L35  9.93l 2,98 521 10.10, 0.654  0.803  0.899
15243 0. 871 143  7.62l  2.700  4.35  7.75 0.618  0.765  0.869
| 445 0.819.  1.78|  5.46  2.57  3.85  5.52  0.596  0.736  0.817
6+7 0. 881 163 834  2.47 459  8.40  0.576 0.777,  0.880
8+9 0.8711 2.13  7.60  2.23  3.89  7.75  0.519  0.737,  0.868
Cl~e | 0866 173 7.3 249 420 746 0.583 0.794  0.864
1 0.7761  2.21]  4.43  2.020  3.000  4.46 0.500, 0.664  0.774
2 0.888 178  8.84  2.76  4.93  8.93  0.638  0.798  0.887
3 0.823° 2.30 555 258  3.73  5.65 0.607 0.727  0.820
4 0.804  2.39  4.92  2.46,  3.66  5.10] 0.590,  0.723  0.796
1978 5 0.793| 2,15 478 217 3.24  4.83 0.536 0.699  0.791
1+3+4| o0.808  2.31 500 240 353 521 0.582 0.713  0.804
2+5 0.8451 198  6.39 245  3.98  6.45 0.592  0.753  0.843
1~5 o.828  2.14 573  2.43 377 5.8 0.587 0.7 0.825

Q : Traffic Volume (Veh/hr)
k : Traffic Density (Veh/km)

k. : Bunch Density (bunch/km) P:j:‘fch)dh
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h. : Critical Time Headway (sec)
7 : Mean Bunch Size (Veh)

f(B) : p.d.f. of Time Headway Distribution
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