REERTETRE H8% H45 WRES 17

i & OUKE DR BR R IR 3 5 B3
(C-I) AKBEHEZBT 2MMTEHROY I 2 L—Y 2 v

hE—g* AHRg—* ANEX* £LRBE*

Navigational Traffic Phenomena on Narrow Straits
(C-I) A Method of Simulation of Traffic Flow in Waterways

By

Kazunari Yamada, Ken'ichi Tanaka, Nobuo Arimura and Sadami Kanamaru

Abstract

The traffic capacity of network of waterways is important for the design of a canal system
in a harbor. A program for the simulation of traffic flow is studied as the first step for the
evaluation of the capacity.

Since the data on the traffic in the canal system of Tokyo Harbor are compiled, the simula-
tion is applied for the Keihin Canal and its vicinity in the system, where there are curves and
a T-shaped crossing. The distributions of the ship size and speed are so determined to simulate

the real ones and the time of ship arrival is assumed to follow the random distribution.

The unit time, 47, for the simulation is determined as one tenth of the time necessary to
proceed 8 Lmean; the semi-axis major of the effective domain, where Lmean is the average length
of ship.

When no collision, stranding, nor deep violation of center line is expected in a time length
of, 1047, each ship is moved forward by 47V, where V is the speed of each ship. However,
when a ship is expected to collide, strand, or violate the center line, the change in direction is
examined and followed. If no suitable steering is expected to avoid the danger, retardation is
examined.

An example of the distribution of ship traces is shown as the result of the simulation.
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----- NAVIGATIUNAL TRAFFIC PHENOMENA
T NU. 0 ) w X ¥ VX

2H 31M 40S 153 1 3 1 1101.9 458240 ~14393

177 2 1 S 3905.7 42443 64240
2H 31M 40S 155 1 3 2 110345 4485,0 -1.293

157 1 3 2 1142,3 4285.6 -1.293

158 1 3 2 113045 4384.7 -1.¢93

159 1 3 2 116345 424543 ~1.694

161 1 3 2 1303,0 3991.8 -2.810

164 1 3 i 1968.5 2953.98 -l.45¢

165 1 3 2 1613.6 350446 -2.456

166 1 3 1 1582.3 294441 -2.019

168 1 3 2 19511 292749 -1.729

169 3 3 2 18966 259843 ~2.K10

170 1 3 2 1988.0 2884.6 2,458

171 1 3 3 194746 286643 ~2.598

172 1 3 1 241746 223340 ~2.019

173 1 5 3 3453.3 2386.1 3.170

174 3 1 2 207542 230443 2.348

175 1 2 3 210840 2350.7 -1.672

176 i 3 2 2645.7 2131.3 =2.425

178 1 3 2 2361.5 2259.8 -2.456

179 1 3 1 2599.4 192444 ~2.019

182 1 3 2 2623.4 2111.3 24455

151 1 5 3 3378.9 2241.9 2.663

182 1 3 1 2660.0 1821.5 ~2.019

183 i 3 2 265743 1766404 =2.45%6

184 L 3 2 2731.0 1639.3

185 1 3 3 26705 1691.4

186 1 3 2 2808.0 1516.8

187 1 3 2 2908.5 14k2.1

148 1 5 5 308042 1311.2

189 1 3 2 3227.9 111640 -3.736

191 1 3 2 3461.8 944.5

192 4 1 5 2017.8 2456.3

193 1 5 3 3413.3 938.0

194 1 3 2 357641 85641

195 L 3 2 3687.6 763.9

196 2 1 2 1305.2 2286.8 3.638
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vy CHECK v CHECK D T(START} POSIT 10-T0
3.728 1.000 N.999 20 10M 405 OH 21% OS5
~4.369 0.997 0999 2H ¢23M 30§ OH  8M 10S
4.664 1,000 ©.999 2m 14M 405 ACT
4.6064 1.000 o969 <M 14M 40S  ACT
4.664 1.000 04899 2r 15 0S  ACT
4.536 12200 0.99% 2H 15M 308 ALT
3.941 1,000 n.9s$7 2H 16M 305 ACe
2.469 v.72¢ 1.000 2H 17TM 3GS  ACH
4.171 1,000 1.000 2H 18M 30S  ALS
3.430 1.030 1.000 2H 18K 308 AlS
2.936 0.704 1.000 2K 20M 0S5 ACS
3.941 1.000 G997 2h 20M 385 ACS
4.171 1.000 1.000 eH 21M  0S A(S
4,412 1.000 1.000 2K Z1M 3CS  ACS
3,430 1.000 1.900 2m 224 0S  AC4
3.844 Ga973 0.37°0 2H 23M  0S  AES
-4.232 1.000 0.999 2m 234 0SS ACG
2.345 04562 0.965 2H 73M 05 AB4
4.119 0.94e 1.0y 2H 23M 0SS ACS
4,171 1.000 1.73¢ 2H 23M 305 AC4
3.430 1.000 1.000 2H Z3M 305 AC3
44171 1.000 1.000 24 24%  0S AC4
3.e73 ULt 0.999 24 26 €S ALS
3.430 1.000 i.000 2H 24M 0S5 AC3
4,171 1.000 14000 2rt 25M 305 AL3
44369 1.00C 04995 2H 26M 05 AL3
4.622 1.000 0.99% 2H 26M 05 AC3
34681 1.0006 0.986 2H 26M 308 AC?
3.393 1.000 0.999 24 2™ 0S  AL2
4.030 Ven37 1.000 2K 28M 0S5  AE3
3,079 1,000 0.999 21 28M 308 AC2
2.304 1.000 0.994 2H 29M 305 ALL
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