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Introduction

More than 100,000 traffic accidents per year (12,000
deaths).

Rear-end collisions ~ most common

Aim of this research ~ reduce the severity and the
number of road accidents.

Derive safe following distance.

Assist drivers with treatment marking.
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Traffic Stability
» 15t decelerates.

» Others react.

» 7t and 8™ collide.
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Car-Following

J Notation:
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GM 5% Car-Following

_ alx,, ¢+ D"
[, (7) = x,,., (1)]

where x,_, (f + T)1s the acceleration of the n +1th car at time t +T
x,.,(t+T)1s the velocity of then +1th carat time t+ T
x, (t)1s the distance of the n th car at time t
x,.,(?)1s the distance of the n +1th car at time t
x, (f)1s the velocity of the n th car at time t
x,.,(f)1s the velocity of the n +1th car at time t
o 1s the sensitivity factor
m, [ are constant

X, () = x,, (0}




Methodology

 Calibrate the car-following model

* Analyze stability condition

* Derive safe following distance



Methodology

e Convert GM5th => Traffic Stream Model




Methodology

e Introduce error terms

* Log-likelithood




Stability Condition

« The Governing Equation of the car following model

» Perturb the equilibrium solution with a small deviation term




Stability Condition

Where v = prevailing speed
T =reaction time

b = distance headway



Case Study

« National Highway 7 (Chon Buri
Motorway)

: IR . - Located at km 50+000 toward Chon

3

=1

1 §ESQl - Traffic volumes ~heavy during
AN weekend morning and afternoon peak
periods (ADT ~ 60,000)
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Calibration Result
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Comparison of Recommended Following Distances

Safe Following Distance (m)
Speed Calibrated 2-second
(km/h) Pipes"” Forbes” GM Rule
a0 30.00 38.33 49.76 44 44
a0 3313 42 50 51.06 20.00

100 36.25 46.67 52.26 20.006
110 39 36 20 83 53.36 61.11
120 42 50 02 00 54.39 66.67

130 4563 0917 090.30 1222

N N,

Lecomm ended followmg distances



Following Distances Based on Different Car-Following Models

80.00

70.00

o))
=
o
o

50.00
40.00

30.00 Pipes'

: Forbes'
20.00 : —— Calibrated GM
——2-second Rule

Following Distance (m)

10.00

0.00
0 10 20 30 40 &80 60 70 80 90 100 110 120 130 140

Speed (km/h)



Speed-Flow Curve

Speed-Flow Curve of the Traffic on the National Highway 7 toward Chon Buri
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“DOT”
Tailgating
Treatment

Recommended following distance
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Sign and
Pattern
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Typical
“DOT”
Marking

"DOT" Tailgating Treatment

Width:Length = 1:3 ratio®

Typical Marking |

Area sq m)
Motorway : 0.75 33

men markings referenced in the MUTCD




VEHICLE GEOMETRY INVOLVED

When vehicles approach the "DOT" and

the driver perceives his vehicle as touching
the first marking the front of the vehicla Is
aclually 4,5 meters away from It as show here,

Comprehenslon Time
P/R Time
Adjustment Time
Effective Time

Vehicle Correction
Vehicle Legth

SO0
Sec
sac
SEC
meters
meters

Posted
Speed
(km/h)

Recommended
Following
Distance
(meters)

S
Marking
Spacing
(meters)

Minimum
Marking in
Pattern

L
Min Pattern
Length
(meters)

X
Pattern
Spacing
(meters)

Capacity
(pc/In/hr)

80
90
100
110
120

50
52
53
54
55

41
43
44
45
46

15
16
18
19
20

574
645
748
810
874

1300
1500
1600
1800
2000

1440
1560
1700
1830
1960

* Remark

1. If the observed volume exceeds the capacity provided in this table, the "DOT"
tailgating treatment should not installed.

2. The "DOT" tailgating treatment should only be installed to the location where

rear-end collisions due to aggressive driving behaviors are frequent,




CONCLUSIONS

 MLE => calibrate => GM 5th car-following
model

» Assist drivers => Following distance for speed
range 80 - 120 km/h



FUTURE RESEARCH

More Data Collection
Reaction Time => determination

More Field Applications =>
validation
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