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Abstract

This paper reviews the characteristics of dilemma zone by analysing the influence exerted by actual location of
intersection traffic signal on behaviour of drivers approaching signalized intersection in urban area. The analysis of
approach speed was based upon a 'before and after' comparison, measured at three sites where the locations of
traffic signals were changed. The study demonstrated that, when traffic signal changed to yellow, the scales of
dilemma zone were narrowed in case of stopping cars by moving up the starting point of the dilemma zone due
to lowered spot speed. On the other hand, in case of passing cars, the end points of dilemma zone were moved
further out to the rear due to increased spot speed. Therefore, changing traffic signal locations could make an
impact to increase intersection safety through reducing the scales of dilemma zone. This study also found that, in
cases involving vehicles with similar approach speeds, spot speeds could be differentiated following the change of
signal locations due to the fact that there can be greater differences in both braking point and deceleration rate.
Thus, when considering the appropriate measuring of dilemma zone, 'spot speed' rather than 'approach speed'
appeared to be more appropriate criterion.
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Table 1. Traffic signal locations change at each site

Distance to Stop Yellow
classifica| Line from Signal | Num. of | Intersection Signal Num. of
tion Lamp(m) Lanes Form (se0) Sample
Before | After
Sitel 45.5 14.0 | one way2 | Crossroads 3 33
Site2 48.0 11.5 | one way3 | Crossroads 3 33
Site3 56.5 13.5 | one way6 | Crossroads 3 33
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Table 2. Starting point of dilemma zone before and after

the signal location change (Unit:m)
T Standard |,, . Lowest| Best | 85"
Classification |Average Deviation Variance Value | Value | Value

Before | 35.00 | 16.11 | 259.48 | 20.78 | 80.92 | 54.08
sitel|  After 40.01 | 21.72 | 471.56 |13.44{108.02| 51.13
Difference| 5.01 1 27.10112..95]

Before | 58.31 | 31.86 |1015.01|13.06|118.02| 98.93
site2|  After 71.92 | 33.56 |1126.14]20.03|135.61| 105.5
Difference|13.61 1 17.591(6.521

Before | 47.34 | 25.56 | 653.56 | 20.00 |120.92 | 68.64
sited|  After 57.00 | 35.72 |1275.72|10.21|133.47| 56.00
Difference| 9.66 1 12.551(12.64

Table 3. End point of dilemma zone before and after

the signal location change (Unit:m)
I Standard |, . Lowest| Best | 85"
: 7
Classification | Average Deviation Variance Value | Value | Value

Before | 18.73 11.61 | 134.90 | 4.67 | 52.29 | 30.86
sitel| After 22.77 12.29 | 151.15 | 6.00 | 69.82 | 30.86
Difference| 4.04 1 17531 -
Before | 37.42 17.59 | 309.57 | 7.12 | 66.32 | 57.98
site2| After 47.18 18.53 | 343.24 | 3.25 | 67.00 | 66.32
Difference| 9.76 1 0.687 |8.341
Before | 24.99 14.96 | 223.69 | 2.95 | 50.23 | 45.29
sited| After 30.06 18.09 | 327.24 | 5.32 | 62.82 | 50.67
Difference| 5.07 1 12.591(5.381

Table 4. Dilemma zone before and after the signal location

change (Unit:m)
P Standard |, . Lowest| Best | 85"
: J
Classification | Average Deviation Variance Value | Value | Value

Before | 13.17 9.18 84.25 | 2.00 | 37.41 | 21.96
sitel| After 18.92 13.08 | 171.10 | 4.16 | 51.38 | 33.91
Difference| 5.751 13.971[11.951

Before | 24.53 20.27 | 410.72 | 2.42 | 88.56 | 51.70
site2| After 23.04 20.88 | 436.14 | 3.56 | 88.38 | 44.43
Difference] 1.49 0.18] | 7.271

Before | 20.98 17.80 | 316.81 | 3.00 | 75.63 | 31.00
sited| After 28.27 21.47 | 461.08 | 3.40 | 90.65 | 56.00
Difference| 7.29 1 15.0211(25.001
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Table 5. Statistics approval of starting point, end point

and zone of dilemma zone before and after the signal
location change

Classification P(R(=1) [p(r(=ty| Hovether
reject or not
Starting Point of D. Z. | 0.048 | 0.291 Reject
sitel | End Point of D. Z. 0.375 | 0.175 Reject
Zone of D. 7. 0.025 | 0.043 Accept

Starting Point of D. Z. | 0.385 | 0.096 Reject
site2| End Point of D. 7. 0.386 | 0.032 Accept

Zone of D. Z. 0.433 | 0.769 Reject
Starting Point of D. Z. | 0.031 | 0.211 Reject
site3| End Point of D. Z. 0.144 0.220 Reject
Zone of D. Z. 0.147 0.139 Reject
| eS™Before) |
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Table 6. Correlation analysis between the characteristic
of individual vehicles and difference of dilemma zone

ASP TTI PBRT A CTTI DSP

correl correl | . correl | . correl | . correl | . correl | .
(lassification| . Sigt | . Sigt | | Sigt | . Sigt | Sigt | . Sig.t
ation ation ation ation ation ation
- | proba proba - [probabil probab - | proba proba
coeffi L | coeffi | coeffi |7, coeffi | coeffi | .. | coeffi .
. bility bility | ity ility | . bility bility
cient cient cient cient clent cient

Hy [ 0.583 [ 0.000 [-0.169 | 0.347 | 0.649 | 0.000 | 0.137 | 0.446 [-0.021 | 0.907 | 0.152 | 0.400
site] | Wether

reject Reject Accept Reject Accept Accept Accept
or not

H, 0212‘0171 70202‘0260 0699‘0000 0.059 | 0.746 |-0.258

siten | wether

0.148 [ -0. 226‘ 0.206

reject Accept Accept Reject Accept Accept Accept
or not

H, | 0518 ‘ 0.002 {-0.261 ‘ 0.142 | 0.745 ‘ 0.000 | 0.005 ‘ 0.977 |-0 161‘ 0.372 | 0.263 ‘ 0.139
siteg | Wether

reject Reject Accept Reject Accept Accept Accept
or not
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Table 7. Traffic flow characteristics change before and
after the signal location change by approach speed (stop

vehicles)
Approach | ASP | TIT [ PBRT | A | CTM | DSP
Speed(kph) | (kph) | (sec) | (sec) (m/sec®)| (sec) (m)

Before | 85.63 | 1.74 | 0.8 | 1.90 | 1.77 | 4150
80 | After | 89.01 | 3.26 | 1.02 | 1.73 | 3.38 | 80.86

Difference | 3.381 |1.521]0.131 [ 0.17 | 1.611 [39.361

Before | 7457 | 252 | 1.93 | 3.13 | 2.74 | 52.25
70 [ After | 7457 | 3.87 [ 1.03 | 2.6 | 420 | 81.25

Difference | - [1.351]0.90] | 0.87) | 1.471 ]29.001

Before | 64.74 | 277 | 1.11 | 2.48 | 3.07 | 49.80
60 | After | 6479 | 3.50 | 2.18 | 2.39 | 3.83 | 62.71

Difference | 0.057 [0.731]1.081 {0.09] | 0.761 [12.911
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Figure 8. Speed profile before and after the signal location change by approach speed (stop vehicles)
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Table 8. Traffic flow characteristics change before and
after the signal location change by approach speed
(passing vehicles)

Approach ASP TTI PBRT A CTTI
speed (kph) (kph) (sec) | (sec) |(m/sec?)| (sec)
Before 1.03 2.61 1.78 1.05 24.33
80 After 1.92 1.39 1.68 1.96 48.00
Difference | 0.897 | 1.22] |0.11) | 0.901 | 23.671
Before 1.98 1.71 1.79 2.05 41.00
70 After 2.03 1.33 1.64 2.07 40.50
Difference | 0.047 | 0.38) |0.16 | 0.021 | 0.50]
Before 2.00 1.46 1.41 2.04 35.50
60 After 2.46 2.52 1.24 2.53 42.75
Difference | 0.467 | 1.067 |0.18 | 0.491 | 7.251
Before 2.18 1.36 2.45 2.34 33.17
50 After 3.03 1.13 1.25 3.17 44.75
Difference | 0.851 | 0.23] |1.20] | 0.831 | 11.581
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Figure 9. Speed profile before and after the signal location change by approach speed (passing vehicles)
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