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Automated Truck Lane (ATL) in Japan

A Automated highway platoon system has
been demonstrated in Japan.

A Platooned bus system was operated
during Aichi EXPO 2005.

Platooning demonstration in 1996 Platooned bus opratio in 2005



Aut omated Truck Lane

A ATL is planned to be introduced at New
Tomel (Tokyo-Nagoya) Expressway that
will be completed in 2020.
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Effects of ATL

& Increase capacity of the lane
& Decrease risk of accidents

& Save fuel by constant-speed driving
and wind resistance reduction

@Decrease truck dri ve



Research Objectives

Analyze traffic impacts of ATL on New
Tomel Expressway

I Network-level analysis including
untolled highways

I Travel time change and user benefit



Scheme of Analysis

Estimation of k-v curve
considering heavy vehicle effect

Future road network w/
and w/o ATL

Impacts on traffic total volume, truck volume, average speed,
economic benefit, etc.




Estimation of k-v function for mixed traffic of heavy and

regular vehicles

k-v function travel speed as a function of traffic density, Miwa 2006
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Assumption: indifferent speed between heavy and
regular vehicles (Okura et al. 1991)
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Plot of k-v data with various mix rates of heavy vehicles
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Estimation of k-v function with heavy vehicle mix rate

v=f (k)= f(@- P&, + PCEGP, )

~ oy, ~-1
_ e akqg @
f (k) =v; expé a0 u
6 ¢C+y
Free flow speed
Km/min # of
V Speed limit a | PCE samples
f km/min
1.032 0.283 0.217 2.616 1.733 567

B All the parameters are significant at 5% level



OD table for simulation

Given OD tables

(by Ministry of Land, Infrastructure and Transport)
- Present (1999) table of daily OD flow

- Future (2030) table of daily OD flow

1

Time series Departure time

analysis of distribution for
total road each OD pair
from Road

traffic demand
_\ / Census Data

OD table for simulation input

- 2020 (year of completion) table of 30
minute-based dynamic OD flow
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Future Road Network for Simulation

2020 Road Network
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Traffic Simulator

Mesoscopic-simulator : Multiple vehicles with the same
OD and vehicle type form a i
movement in the simulation.

-> packet size: 5 vehicles

Dri ver 0s r out e :Oynamiccuser dptemom v |
-> choose the shortest route at the time of link exit

Expression of congestion : Vertical (or point) cue +
Existing capacity and entry/exit capacity of link
-> can express extension of jam

Movement of vehicles : Periodic scan
-> time Interval: 15 seconds
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Traffi c Si mul at or

Vehicle types : Regular vehicle (passenger car, bus,
light truck) and heavy vehicle (heavy truck)

Value of time : 68.7 JPY/min for regular vehicle, 87.4
JPY/min for heavy vehicle (standard values in Japan)

Coefficient of Passenger Car Equivalence : 1.73 for
both expressway and ordinary road
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Goodness of Fit of the Simulator

Flow observed in 1999 on 1999 network

Goodness of fit

Simulated flow from 1999 OD table on 1999 network
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Correlation coefficient: 0.776

Whole network

Correlation coefficient: 0.583
Tomei & Meishin Expressway
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Assumed Specifications of ATL

I # of lanes : Two of six lanes on New Tomei Expressway are ATLS

I Way of @A Aut:is N@Ttconsidered (e.g., w/ or w/o driver)

I Vehicle length : 13.5m (Ishizaka, 2006)

I Vehicle gap : 13.5m

I Speed : 100km/h (Nisida, et al., 1998: 100km/h, Ishizaka, 2006: 110km)

I Capacity volume :

C,, =100 %%08: 37037 (vehicles/n)
ﬁ’ % (;2%.0+
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Aoede)
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Assumed Speclificatil on:

& . . . N
Vertical cue is formed at the exit node
on the up-stream link, when demand
kexceeds the capacity volume. y
Minimum Saturated K""\’\
headway situation A
QK+ K+l
1 2 3 K K+
L) ) (3 0) (70 (R IR

ATL link
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Simulated Cases

Regular lanes ATL
New Tomei EXp. New Tomei EXp.
# of lanes | Speed limit | # of lanes | Fixed speed
Case 1l 4 6 100 km/h -- -
Case 2 6 100 km/h -- -
Case 3 6 120 km/h -- -
Case 4 4 100 km/h 2 100 km/h

Hypothetical
cases .



Case 1 (Existing plan)  share of heavy vehicles

Share of heavy
vehicles (%)

—G0 - 100 (82)

40 - 60 (1100
20 - 40 (209)

Little share change on existing expressways




Change of Total Traffic Volume  comparison with Case 1
1 S ses 3: 6 lanes 120km/h

Case 4: 4 lanes 100km/h+2 ATLs

Change of traffic volume
(vehicles/day)

If we raise speed limit of New Tomei Exp to 120km/h,
it attracts traffic from parallel expressways.

Introduction of ATL shows the similar route shift effect.
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