©
2013 2015

Development of Algorithms for Robustness Supply Chain Network Design Problems
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In this study, we have developed various supply chain network design models
considering conditions exiting at the real world. For these models, we have developed the solution
algorithms using a capacity scaling algorithm, restricted branch-and-bound, column generation and row
generation. For the capacitated network design model, we proposed new fast greedy algorithms, which are
combinin? the modified delete algorithm and the capacity scaling algorithm. We applied the fast new
greedy algorithms to the probabilistic scenario analysis, and have developed the algorithm for the
robustness supply chain network design model.
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(7) Development of Algorithms for a
Combined Capacity Scaling and Local
Branching Approach for Capacitated
Multi-Commodity Network Design Problem

The capacitated multi-commodity network
design problem (CMND) represents a generic
network design model for applications used
in designing construction and
improvements to telecommunication,
logistics, transportation, distribution,
and production networks.

This study presents an approach combining
capacity scaling and local branching for
CMND. Capacity scaling is an approximate
iterative solution approach for
capacitated network problems based on the
principle of changing arc capacities that
depend on flow volumes on arcs. Local
branching is a method of solving new
restricted problems based on an
exploration of solution neighborhoods
defined as local branching constraints.
Capacity scaling with a strong path flow
based formulation including forcing
constraints can produce high-quality
solutions within a short period of time
allotted for computation. By combined
capacity scaling and local branching, the
combined approach can offer one of the best
current solutions compared to previous
heuristics for CMND.

(8) Development of Algorithms for the Load
Planning Problem for Less-than-Truckload
Motor Carriers and a Solution Approach
The main stress in the load planning
problem for [less-than-truckload (LTL)
motor carriers falls on determining how to
consolidate freight on small-lot
consignment over a load planning network
including break-bulk terminals. The goal
of this problem is to minimize the total
line-haul cost under the condition that
the minimum frequency of delivery per week
between a pair of terminals must satisfy
a given service level.

In this study, we propose a load planning



model and new algorithm using a Lagrangian
relaxation method. Numerical experiments
are presented to evaluate the
effectiveness of our Lagrangian
relaxation method.

(9) Development of Algorithms for a
Combined Matheuristic for Service Network
Design Problem

Service network design problem is a model
of a network design problem related to
services in transportation and logistics
planning. In this paper, we consider the
service network design problem with a

single-asset type. This problem is
particularly relevant to firms that
operate consolidation transportation

systems and makes the determination of the
transportation network configuration and
the characteristics of the corresponding
assets, and can be represented as a
capacitated multicommodity network design
problem with design balance constraints.
This study presents a combined
matheuristic with capacity scaling,
restricted branch-and-bound and local
branching for the service network design
problem. By combining capacity scaling and
restricted branch-and-bound for a strong
path-flow based formulation and local
branching for a strong arc-flow based
formulation, this combined matheuristic
can offer one of the best current solutions
compared to previous heuristics.

(10)

1/10 1/100

(11) Development of Algorithms for a
Combined Capacity Scaling and Local
Branching Matheuristic for the
Hop-Constrained Multicommodity Network
Design Problem

The network design problem is used to
model a wide variety of problems in the
design of and improvements to logistics,
transportation, distribution, production,
and telecommunication networks. For
logistics or telecommunication network
problems, each commodity is transported
via transshipment facilities, such as
distribution centers  or routers.
Generally, the number of transshipment
facilities on the path of each commodity
is small or at least limited. Conditions
that limit the number of arcs between
transshipment facilities on a commodity
path are called hop-constraints.

In this paper, we consider the
hop-constrained network design problem
with multiple commodities and capacitated
arcs. We present an approach that combines
capacity scaling and a local branching
matheuristic for the hop-constrained
network design problem, and propose
column-generation for the hop-constrained
paths.
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