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Characteristics and Safety of Weaving Areas of Trunk Roads Based on Traffic Conflicts
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(School of Traffic Engineering, Shandong Jianzhu University , Jinan,Shandong 250101, China; 2.College of Traffic Management

Engineering Shandong Police College , Jinan,Shandong 250014, , China)

Abstract: This paper selected a weaving area on Jingshi Road in Jinan, China as the investigation object to
study the characteristics of traffic conflicts and the safety level of each lane in the weaving area between the
entrance of an urban trunk road and a signal-controlled intersection. In this research, a signal period was set as
the investigation interval, traffic conflicts were identified as the research basis, and the collision time (7};.) was
selected as the index. Severity thresholds of traffic conflicts were established by using the cumulative frequency
method, and a model was constructed to represent the relationship among the overall traffic volume, traffic
density, and the number of traffic conflicts in the weaving area. Principal component analysis was conducted to
evaluate the safety of each lane in the weaving area between the entrance of the urban trunk road and the signal-
controlled intersection. The evaluation indexes included the severity level of traffic conflicts and the traffic flow
of each lane. The results show that in weaving areas with low traffic volume and density, traffic conflicts
increase with rising traffic volume and density. When the overall traffic volume reaches 288 vehicles/(3.5 min)
and the traffic density reaches 419 vehicles/km, the traffic flow becomes a forced flow. In addition, safety
evaluations of each lane reveal a significant distinction in safety levels, with lanes adjacent to the entrance of
the trunk road exhibiting lower safety. It has proven that principal component analysis provides accurate and
reliable results for evaluating lanes in weaving areas.
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Figure 1 View of road section in weaving area
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Figure 2 View of entrance section of trunk road and

distribution of lanes
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Figure 3 Weaving areas and forms of traffic

conflicts (unit:m)
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Table 1 Severity thresholds for traffic conflicts in

weaving areas
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Figure 7 Relationship between traffic volumes and traffic

conflicts in weaving areas
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Table 2 Safety evaluation indexes of each lane in weaving areas

P FEESE S gl UEM M scEehge S/ SSEm R/

B/ B/ /e /R #/w i (% « km 1)
43 1 14 62 13 23 112 304 47
4t 2 17 68 18 30 133 320 51
KSTER] 16 70 10 18 114 336 50
45t 4 12 66 4 16 98 328 48
U 13 59 3 15 90 344 49
i 6 9 66 2 13 90 332 47
fE 7 2 29 1 4 36 128 18
i 8 1 21 1 3 26 80 12

=3 HFIEMFERELLELER

Table 3 Standardized processing results of the lanes to be evaluated

W UEBERE — i 1 T A4 — gt 838 W E A8 38 bt 3830 5 P
3 1 0.576 51 0.361 42 1.016 90 0.860 73 0.653 81 0.309 99 0.429 18
HIE 2 1.070 66 0.676 85 1.799 14 1.638 17 1.211 38 0.462 60 0.683 51
HiE 3 0.905 95 0.781 99 0.547 56 0.305 42 0.706 91 0.615 22 0.619 93
4B 4 0.247 08 0.571 70 —0.391 12 0.083 30 0.282 10 0.538 91 0.492 76
KI5 0.41179 0.203 71 —0.547 56 —0.027 77 0.069 70 0.691 52 0.556 35
43 6 —0.247 08 0.571 70 —0.704 01 —0.249 89 0.069 70 0.577 06 0.429 18
KB 7 —1.400 10 —1.373 40 —0.860 46 —1.249 45 —1.364 05 —1.36873 —1.41471
HIE 8 —1.564 81 —1.793 97 —0.860 46 —1.360 51 —1.629 55 —1.826 57 —1.796 21
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Table 4 Correlation coefficient matrix
eI PrEB R R —BGERE R RS R P s bR s 3
JEE A R R 1.000 0.922 0.773 0.925 0.979 0.897  0.940
— B R vh % 0.922 1.000 0.572 0.816 0.946 0.977  0.987
JRg W RUIEN 0.773 0.572 1.000 0.913 0.801 0.463  0.567
UL RUEN 0.925 0.816 0.913 1.000 0.956 0.756  0.830
BSHRUIEE S 0.979 0.946 0.801 0.956 1.000 0.897  0.944
838 ik 0.897 0.977 0.463 0.756 0.897 1.000  0.992
S 0.940 0.987 0.567 0.830 0.944 0.992  1.000
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Table 5 Analysis of principal component extraction through variance decomposition
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Table 6 Comprehensive scoring and ranking
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Figure 9 Evaluation results of the safety level of each

lane in the weaving area (unit:m)
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