Second T-LOG/EASTS Logistics IRG Seminar
Tokoname City, Aichi Prefecture, Japan
October 23 — 25t 2008

An assessment on the
iInfluence of network characteristics
on the route choice of freight vehicles

Sideney Schreiner, Dr. Eng.
Post-Doctoral Researcher
Global COE Program at the Kyoto University

October 24t 2008



An assessment on the
influence of network characteristics
on the route choice of freight vehicles

While the definition of the routes of freight vehicles are commonly addressed by
the private companies using optimization procedures, the assessment and
forecast of those routes from the transportation planning point of view —

usually a role of the government — depends on adequate route choice

models.

This study focuses on the influence of the network characteristics on the route

choice of those freight vehicles and the potentiality of implementation on

assignment procedures.
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The fithess of the shortest
path is given by

5 O L) (W) () ©

O origin Observed route

j__ destination ﬁ Calculated route
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The hypothesis is

L;n (ﬂ) — La]i[IBkZak

In this example,
let's consider the

characteristic “Expressway” . . . . .

Z = 1if the link is expressway () ™" Expressway links

Z = 0 otherwise

= | destination
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Let's assume 3 = 0.9

Path length along the
observed route is:

1+1+0.9+0.9+0.9=4.7

Shortest path length is still 4

D= — = 02 O L (W) () ©

O origin Observed route

() destination — Calculated route
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Let's assume 3 = 0.8

Path length along the
observed route is:

1+1+0.8+0.8+0.8=4.4

Shortest path length is still 4

D= — = 02 O L (W) () ©

O origin Observed route

() destination — Calculated route
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Let's assume 3 = 0.7

Path length along the
observed route is:

1+1+0.7+0.7+0.7=4.1

Shortest path length is still 4

D= — = 02 O L (W) () ©

O origin Observed route

() destination — Calculated route
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ﬁ

Let's assume B = 0.6 0-6

Path length along the observed

route is: G)i ' . . !,_ J

1+1+0.6+0.6+0.6=3.8

Shortest path length is now 3.8

3.8

D= — = 88 O, L (v) Q ©

O origin Observed route

g ensn " Calculated route
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Route Choice

O Based on shortest path. Instead of link length, it uses Generalized Cost:

GC, = (Cons, +VOT xTime, )x [ [ B

Advantages of this method over others:
Does not require enumeration of paths;
Considers the perception parameters;
Considers the user’s value of time;
Considers the travel time in each link.

COD0DO
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Estimation of value of time
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Estimation of Value of Time

O Side product of the Maximum Route Overlapping model
GC, = (Cons, Timea)x HK

The variation range of the Value of Time was from 0 to 100 ¥/min.
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Case Study
Tokyo, Japan
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The sample:
597 truck routes
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Attributes selected to the evaluation of perception parameters

Attribute ;:nzzdlition for ;:nzzd(;tion for
1 Tolled road tolled link otherwise
2 CBD area inside CBD area otherwise
3 Ring Road 7 inside ring road7 otherwise
4  Number of lanes >= 4 |lanes otherwise
5 Heavy truck permission yes (over 20ton) otherwise
6 Tall truck permission yes (over 3.8m) otherwise
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Results for individual parameter estimation — all sample

Duplicate Rate

Variable Parameter (Weighted)
Value of Time [Yen,/Min.] 74
0.64962
Dummy of “Heavy™* 0.550
Value of Time [Yen./Min.] 88
: 0.63677
Dummy of “Height™** 0.775
Value of Time [Yen./Min.] 102
0.63754
Number of lanes >= 4 0.725
Value of Time [Yen./Min.] 58
0.64372
Expressway Dummy 0.625
Value of Time [Yen./Min.] 80
0.59173
C.B.D. Dummy 1.100
Value of Time [Yen./Min.] 86
0.58515

Inside “Ring Road 7" Dummy 0.900
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Results for collective parameter estimation — Non-container trailers

Attribute Parameter Duplicate rate
VOT 90
Tolled 0.6
CBD 1.0
RingRoad7 0.9 0.803336
4 Lanes 0.6
Weight 0.8

Height 0.7
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Results for collective parameter estimation — Container trailers

Attribute Parameter Duplicate rate
VOT 14
Tolled 1.0
CBD 1.0
RingRoad7 1.0 0.669285
4 Lanes 1.0
Weight 0.8

Height 0.9
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Estimation of Value of Time and its implication in assignment procedures

(Container Trailer)
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Estimation of Value of Time and its implication in assignment procedures

(Non Container Trailer)
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Venhicle class dependent toll price
and impedance for each IC link
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Estimation of Value of Time and its implication in assignment procedures

Total vehicle.km

Difference for the tolled

4,000,000 links reaches 198,686
3,500,000 vehicle.km/day
3,000,000 -
oo How much is a
£ 2,000,000 1 vehicle.km?
1,500,000 ¥ 246 '
1,000,000 - .
Difference: 48875 M/day
500,000
0 |

Equilibrium Tribut
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CONCLUSIONS
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About the results

‘/ Increased quality of route forecasting
‘/ Large difference in the value of times of each route sample

‘/ Identification of the most significantly influential network parameters for
non container trailers

‘/ Additional factor influencing route choice of container trailers could not
be identified
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Policy implications

‘/ Development of transportation infrastructure focusing on logistics
improvements:

‘/ Development of guidelines for the construction of connection links
among terminals, distribution center, and other important locations.

‘/ |dentification/coordination of use of the most appropriated type of
vehicle to a certain area.
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Thank you for your attention!
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