KU LEUVEN

Decision support for synchromodal transportation planning

using real-time information
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Colruyt case study COLRUYT

Investigate modal shift from road to intermodal rail

||||JUII__)
Eergen
Middelburg . . . . . 9
op Zoom
00 Eindhoven Shipments from suppher? to distribution center
Venlo
Bruges : Antwerp Roermond
TH
Ghent 1 1 . L=
e Mechelen = Current situation: -@a'
g Aalst
Brussels LEvEn Maastricht
Ge Ebergen Aachen D1
Ronse i
ol
Lille Lis
v-la- 3 vier
Hibre M DnLSd Louviére Namur
Charleroi
Doual Valenciennes
Saint-Quentin
Charlewlle-
Mézéres
Luxembourg

Laon

DISpATch consortium meeting : KU LEUVEN



Colruyt case study

Investigate modal shift from road to intermodal rail

B mwury
Middelburg o p':‘rz%ré',‘n
Eindhoven
Venlo
) ! Antwerp
Bruiges 5 Roermond
Ghent Mechelen
| Aalst
Tug-‘:m
Leuven
Brussels Maastricht .
b i
Ebergen Aachen
Ron
Lille
ay-la- x L
ssiere M Danfj Louviere Namur
Charleroi
Doual Valenciennes
Saint-Quentin
Charlewlle-
Mézéres
Luxembourg

Laon

COLRUYT
GROUP

Shipments from supplier9 to distribution centerv

) ) TR
= Current situation: =@a'
= Desired situation: __—.

How?

DISpATch consortium meeting : KU LEUVEN



Colruyt case study

Investigate modal shift from road to intermodal rail

B nmusu l_,)
Middelburg OPE%‘Z';)
Eindhoven
Venlo
) ! Antwerp
Bruges P Roermond
Ghent Mechelen
| Aalst
=gem
Leuven
Brussels Maastricht .
i
Aachen
Lille
ay-la- = x
sdiere M Dnl‘gd Louviére Namur
Charleroi
Doual Valenciennes
Saint-Quentin
Charlewlle-
Mézéres
Luxembourg

Laon

COLRUYT
GROUP

Shipments from supplier9 to distribution centerv

) ) TR
= Current situation: =@a'
= Desired situation: __—.

How?

Setting up own rail service
100% intermodal replenishments

— not cost effective %
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GROUP

Shipments from supplier9 to distribution centerv
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= Current situation: =@a'
= Desired situation: __—.

How?

Use excess capacity on existing services
Dynamically replenish by road and rail

— to be researched! @
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Using excess capacity on existing intermodal services. @\
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= No need to set up own intermodal service
» Reduced cost of rail transport

= Smaller shipment sizes

Decision support for replenishment

= How to decide on modal choice?

Based on real-time information

= Available capacity on intermodal service

= Inventory level at distribution center
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A decision support model for synchromodal transportation
planning using travel time information.

= Adapt transport decisions to the real-time status of freight in transport

DELAYS
EXPECTED

— Optimal mode choice based on the travel time information

— Deal with unreliability in transport system: delays, disturbances, ...
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Our model considers stochastic elements of the transport system.

= Synchromodal decision-making based on real-time information

Travel time duration of transport services (long-haul transport) ‘lll.

Schedules of intermodal services

o
f L ]

& Capacity availability on the services llll

= Perspective of an individual shipper plugged into a data platform
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The optimal mode choice Is based on the travel time information.
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The model Is formulated as a Markov decision process.

MDP: prescribes optimal action given the system’s state

= Anticipates stochasticity in the system when making decisions

= Action: transport mode decision at intermodal terminal

= State:

: 1 1
: 1 1
E 1 1
: 1 1
s i I
Decision-support model : i - Capacity availability on the transport services i k

: 1 1
E 1 1
: 1 1
E 1 1

1 1

1 1

1 1

= Markov decision process

Adapt transport mode decisions to real-time circumstances
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Result: the value of synchromodal decision-making
Increases when the delivery is less urgent.

= Measure: % cost-reduction against unimodal road transport

— Synchromodal
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Result: the value of synchromodal decision-making increases
when available intermodal services are more frequent.

= Measure: % cost-reduction against unimodal road transport

— Synchromodal
36%

34%

32%

Cost reduction (%)

30%

28%
3/day 2/day 1/day 1/2days

Service frequency for rail transportation

DISpATch consortium meeting : KU LEUVEN
DISpATch



Several prerequisites for implementation in practice.

= |nput on travel time uncertainty
= |nput on service schedules and capacity availability

= Technologies that can track trucks and trains in transit

A
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COLRUYT

Next steps for the case study. GROUP

= A smart replenishment model deciding how much to ship via which transport mode,

based on real-time information about the system

e Schedules of intermodal services

f

ﬁ Capacity availability on the services llll

Inventory level at the distribution center IIII
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