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On-ramp control method of river crossing channel based on optimal
matching

WANG Jing',ZHANG Shuguang*, ZHANG Sheng'
(1. School of Civil Engineering, Changsha University of Science & Technology,Changsha 410114, China;
2. Minmetals Yingkou Plate Co., Ltd., Yingkou 115005, China)

Abstract: In order to optimize the traffic organization of the cross-river channel at entrance ramp, the
two-layer planning model was used to calculate the optimal diversion ratio of the entrance ramp. The
upper planning target was the road network with the greatest matching, and particle group algorithm
was used to solve. The lower model was the user equilibrium model, which was solved by F-W
algorithm. Taking the Xiangfu Road Bridge in Changsha City as an example, The travel time,
smoothness, road traffic state and intersection traffic state were utilized to evaluated the matching
between the river-crossing channel and the road network. The traffic diversion scheme of the ramp
under different traffic needs is released. The result shows the ramp control method for river crossing
channel based on optimal matching can effectively alleviate local congestion, that has has strong
operability.

Key words: dredging road network optimization; road network matching; two-layer planning; particle
group algorithm; F-W algorithm
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Fig. 1 Road network structure at interesting regional
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Fig.2 The diagram of the cross-river passage
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Table 1 Path list
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Table 2 Parameter of each segment

oD %t PRI £ B B
1 1,2,4,9

(1.8) 2 1,5,7,9
3 1,5,10,12
4 1,3,6,11

(1,10) 5 1,5.8,11
6 1,5,10,13

i BT R BRBOBATRE )/ SPIATROEE) A2 X AT R/
2 (kmeh)  (pcush) (kmeh™") (pcush™)
1 60 3816 55 4472
2 40 3717 35 3222
3 40 3717 35 4472
4 30 2736 25 3222
5 60 3816 55 3222
6 30 2736 25 4472
7 60 3816 55 3222
8 60 3816 55 3222
9 30 2736 25 4472
10 60 3816 55 3222
11 30 2736 25 -
12 40 3717 35 -
13 40 3717 35 -
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Table 3 Traffic of each segment pcu
B4 TAEH A REH
1 2000 2400 2240
2 1676 1934 1788
3 1 646 1904 1584
4 1548 1738 1 664
5 1458 1676 1 844
6 1196 1386 1812
7 702 806 1312
8 672 776 1248
9 1414 1592 720
10 1652 1 896 752
11 1136 1314 1526
12 1622 1 860 1768
13 1684 1922 1828
42 ITEEE. BEKE. OD X LUK EEMAY LA *

P B AT IR A PEAIAS XA AT il

PUCAR H A % ROIR 25 9 4
AT BOAT R TR UL RS P
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Table 4 The matching of each segment
PR /AZ X 4 PF Pk Pt Pk PR /AZ X 4 Pk Pk Py Pl
1 0.999 9 0.476 0.554 - 8 0.999 9 0.824 0.130 0.706
2 0.999 9 0.549 0.288 0.632 9 0.994 6 0.483 0.342 0.623
3 0.999 9 0.557 0.284 0.755 10 0.999 9 0.567 0.258 0.639
4 0.994 6 0.434 0.366 0.621 11 0.994 6 0.585 0.291 -
5 0.999 9 0.618 0.233 0.571 12 0.999 9 0.564 0.281 -
6 0.994 6 0.563 0.302 0.550 13 0.999 9 0.547 0.289 -
7 0.999 9 0.816 0.134 0.465
RN THE B ARAT R W UTEC I PR 38 Ar, R4EN(9)1H5 OD X LI PE4R A 1E PY° PP,
PE P BRBCCEARES PY AR X D ZEARE PR PO P, RS,
%5 A OD Y A 4 R
Table 5 A matching calculation table for path and OD pairs
ODX  Bit4s 8 B B Pt P Py P P} PO P} P
1 1,2,4,9 0.989 0 0.055 0.020 0.192 3
(1,8) 2 1,5,7,9 0.994 3 1.000 0.134 0.258 0.006 0.035 0.167 3 0.450 4
3 1,5,10,12 0.999 6 0.094 0.009 0.182 8
4 1,3,6,11 0.989 0 0.087 0.014 0.1390
(1,10) 5 1,5,8,11 0.989 0 1.000 0.142 0.288 0.005 0.028 0.124 0 0.370 5
6 1,5,10,13 0.999 6 0.091 0.010 0.1390
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Table 6 Traffic volume for each section after diversion
pcu
B4 I3 AT E B PRI IE R
1 2000 X,
2 1676 Xtq,
3 1 646 Xitq,
4 1548 Xtq,
5 1458 X574, q,
6 1196 X+,
7 702 X,
8 672 X,
9 1414 Xytq,
10 1652 X104, 4,
11 1136 X+,
12 1622 X,—4q,
13 1 684 X,—q,
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Table 8 The entrance diversion scheme for the Xiangfu Road

Bridge

REKF EAE EAAGEE peu [HIEATE & /peu 73U LA

C 0.60~0.75 2300 1 800 0.66
D 0.75~0.90 3000 2000 0.52
E 0.90~1.00 3500 2300 0.34
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Fig. 5 The match after optimization
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