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Basic Studies on Development of Turn Penalty Functions in Signalized Intersections
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This study deals with the turn penalty functions in the urban transportation demand forecasting.
The objectives are to develop the penalty functions of left-turn traffic in the case of signalized
intersections, and to analyze the applicability of the functions to the traffic assignment models. This
is based on the background that the existing models can not effectively account for the delays of left-turn
traffic which is bigger than that of through traffic. In pursuing the above, this study gives particular
attention to developing the penalty functions based on the degrees of saturation by simulation results
of Transyt-7F, and analyzing the applicability of the functions by the case study of Cheongju.

The major findings are the followings. First, two penalty functions developed according to the degrees
of saturation, are evaluated to be all statistically significant. Second, the results that the above
functions apply to the Cheongju network, are analyzed to be converging, though the iteration numbers
increase. Third, the link volumes forecasted by turn penalty functions are evaluated to be better fitted
to the observed data than those by the existing models. Finally, the differences of traffic volumes
assigned by two functions, which are exponential and divided forms, are analyzed to be very small.
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Aq-4] de] 284 (exp_penalty)
a fpdl=1{(28.548%exp(1.9367*({pvolau/2200)/.2)))/60 )*0.3
a fp42=({28.39"exp(1.8784*({pvolau/2200}/.21)))/60)*0.3
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a fp31={put((pvolau / 2200} / .2) le. 0) * 0 + ({get(1) .gt.
0 .and. get(1) It. 1) * (49.233 * exp(.55 * get(1)})
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¥ 100) - 6607.2) / 60) * .3
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0 .and. get(1) t. 1) * (56.315 * exp(.48 * get(1)))
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(% 8 289 +43 sl
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iteration 3 5 6
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(E 9) A HBH - & 7LEHY SAHIEA

2y A% A% 4% ¥
- 2444 €Xp_pen div_pen
RMSE 476.96 446.65 453.89
%RMSE 29.93 28.03 28.48
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AEA 1
no_pen |0.630488 1
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