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Research of Transforming the Traffic Flow in
Mild Gradient Section with Freeway Auxiliary Signs
Student : Chia-Lung Li Advisor : T. Hugh Woo
Department of Transportation Technology and Management
National Chiao Tung University

ABSTRACT

Mild gradient leads to the capacity reduction in some sections of the freeways,
even forms a bottleneck. Setting up an auxiliary sign to recommend drivers to
accelerate while passing the mild gradient is a common treatment in Taiwan for the
past few years to reduce the speed drop and narrow the speed differential. This study
aims to investigate whether drivers will receive the information and accelerate while
passing the mild gradient to improve the capacity. The results find that after setting up
auxiliary signs, the speed differential is lower in all traffic lanes. But the average speed
is lower than before in overtaking lane and outside lane, leading to an average speed
reduction in this experiment section. The mileage production of the overtaking lane
and the outside lane are also decreased. In conclusion, the transportation ability of this
section is not improved after installing the auxiliary signs. However, it should be noted
that the traffic volume had increased 15% over the study period. It might cause the
speed reduction and dilute the effects from these auxiliary signs.

Keywords : mild gradient, bottleneck, traffic flow, auxiliary sign, mileage production
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Sag Algebraic |Down-| Up- | Length of |Length off Length of | Curvature of | Number of
Bound| . | Range Bottom| Difference| grade | grade| Downgrade| Upgrade | Vertical Vertical Jam
D (kn;) Hame (km) (%) (%) | (%) (m) (m) |Curve (m)| Curve (m) |Occurences
West| A |64~ 67| SaruhashiBS | 65.47 3.80 |-2.50]1.30 810 780 480 12600 21
B |60~ 63| Nakano Br. 61.88] 6.90 |-3.70|3.20 1040 1056 800 11600 183
C |57~60 58.74] 4.64 |[-1.64|3.00 1420 620 640 12800 5
D |51~54] TsurukawaBr. | 52.01| 5.30 [-0.30]5.00| 1940 1750 1000 18900 158
E [48-.51 48.73 3.30 |-2.10]1.20 420 480 280 8500 15
F 4548 46821 097 1-042]0.55 900 630 320 33000
I G [42-45] Sagamiko BS |[43.38 8.00 |-4.50]3.5 790 1300 800 10000 5
H _|34_37 35421 262 1-1.601.02 370 400 440 12500 15
I 1 [29 - 32[Moto-Hachioji BY| 30.25 1.28 [-0.28] 1.00 1040 1240 1000 78000 172
J 12629 28.32 1.45 |-0.65] 0.80 1000 890 1000 64500 3
East A |67~64] SaruhashiBS | 65.47 3.80 |-1.30]2.50 780 810 480 12600 24
B |[63.60] Nakano Br. 61.88] 6.90 |-3.20|3.70 1056 1040 800 11600 221
C [60~57 58.74| 4.64 |-3.00] 1.64 620 1420 640 12800 11
D |54-~51| Tsurukawa Br. | 52.01 5.30 |-5.00{0.30 1750 1940 1000 18900 34
E |51-~.48 48.73 3.30 |-1.20| 2.10 480 420 280 8500 46
F 48 _ 45 46821 097 |1-0.5510.42 630 000 320 33000 13
I G [45_.40 Sa&ni}(o BS [ 43.38 8.00 |-3.50]4.50 1300 790 800 10000 60
H [37-.34 35.42 3.23 |-1.80]1.43 490 370 440 12500 8
I 1 |32~ 29|Moto-Hachioji BS| 30.25 1.28 |[-1.00]0.28 1240 1040 1000 78000 65 I
J [29~26 28.32 1.45 |-0.80] 0.65 890 1000 1000 64500 8
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%31 WE-%2011#7°% 30p (&&= )

A 194.55 k 195.03 k 195.57 k 196.01 k 196.63 k
13:00:00 97 88 57 72 96
14:00:00 96 88 47 95 96
15:00:00 96 88 38 95 96
16:00:00 96 89 47 96 97
17:00:00 96 87 32 95 96
18:00:00 96 88 40 95 97
19:00:00 95 88 79 95 95
20:00:00 96 90 39 95 96
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%32 RWiE=%.2011#8"% 20p (&&=~ )

3w 212.194 k 212.744 k 213.446 k 214.142 k 214.901 k
13:00:00 101 98 93 103 100
14:00:00 101 96 90 102 100
15:00:00 104 96 89 101 99
16:00:00 108 94 85 102 100
17:00:00 104 92 78 101 99
18:00:00 104 91 81 100 98
19:00:00 105 92 85 99 99
20:00:00 105 94 91 101 100
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13:00:00 95 109 93 98 96
14:00:00 89 97 74 84 77
15:00:00 95 58 37 35 28
16:00:00 94 108 71 54 34
17:00:00 96 110 93 97 82
18:00:00 93 106 36 93 81
19:00:00 96 110 N/A 98 95
20:00:00 99 113 N/A 100 99
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3 204.581 k 206.591 k 207.541 k 207.991 k 208.691 k
13:00:00 100 114 99 103 100
14:00:00 98 113 97 102 99
15:00:00 98 113 97 102 101
16:00:00 99 113 98 102 100
17:00:00 94 106 89 95 94
18:00:00 82 92 82 85 84
19:00:00 94 105 91 94 93
20:00:00 98 110 96 100 98
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15:00:00 94 112 92 98 95
16:00:00 96 112 94 100 98
17:00:00 96 114 93 99 99
18:00:00 96 111 92 97 97
19:00:00 99 116 96 101 99
20:00:00 100 117 97 102 100
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%36 BE=%2012# 17 2p (&¥-)

3 e 62.52 k 64.495 k 66.015 k 67 k
13:00:00 101 86 99 102
14:00:00 101 84 97 101
15:00:00 102 86 99 103
16:00:00 102 84 98 102
17:00:00 100 85 97 101
18:00:00 100 87 98 99
19:00:00 102 89 100 103
20:00:00 103 89 100 104

437 WiE=5.2012& 1% 3p (A=)

Ny 62.52 k 64.495 k 66.015 k 67 k
13:00:00 100 84 97 100
14:00:00 99 84 97 100
15:00:00 101 85 98 101
16:00:00 101 85 99 102
17:00:00 99 86 97 100
18:00:00 101 87 98 100
19:00:00 102 88 100 102
20:00:00 102 86 101 103
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%38 Wif 62k 1 67 k 23 B 42 #icd;

42 (2 A7) ic (2 2.4K) 2 £ R
61.435 62.135 3% 700 m
62.135 64.66 0.499 % 2525 m
64.66 65.035 FAod & 375m
65.035 65.635 3% 600 m
65.635 66.135 FAod M 500 m
66.135 67.735 0.382 % 1600 m
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%39 WiF=%5.2012£2% 260 (L%P)sw

2
gy

L 62.52 64.495 66.015 67
13:00:00 69 27 41 38
13:05:00 71 31 45 39
13:10:00 76 27 52 37
13:15:00 80 32 50 31
13:20:00 77 31 56 38
13:25:00 83 37 59 36
13:30:00 92 47 48 37
13:35:00 100 57 59 40
13:40:00 100 62 84 62
13:45:00 99 62 97 96
13:50:00 97 51 95 100
13:55:00 93 55 92 98
14:00:00 93 57 90 95
14:05:00 92 48 91 96
14:10:00 90 48 89 94
14:15:00 91 51 87 91
14:20:00 91 24 85 90
14:25:00 90 57 89 94
14:30:00 90 52 87 92
14:35:00 88 49 86 82
14:40:00 89 51 82 49
14:45:00 87 52 70 20
14:50:00 90 54 33 18
14:55:00 93 46 19 14
15:00:00 91 34 18 19
15:05:00 88 21 32 34
15:10:00 88 25 55 57
15:15:00 86 41 66 78
15:20:00 89 34 67 82
15:25:00 92 42 66 80
15:30:00 92 54 67 81
15:35:00 90 52 72 83
15:40:00 88 60 85 89
15:45:00 88 51 83 93
15:50:00 92 54 82 91
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