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Arc Routing Problems (ARPs) are a special kind of vehicle routing problem, in which

the demands are located on edges or arcs, instead of nodes. There is a huge literature

on ARPs, and a variety of exact and heuristic algorithms are available. Recently, while

working with an industrial partner, we encountered some very challenging real-life ARPs.

These problems had multiple vehicles, capacity constraints, intermediate facilities, a time

deadline, multiple objectives, and a combination of one- and two-way streets. Moreover,

some instances had over ten thousand roads, which is much larger than those usually

considered in the literature. To further complicate matters, the industrial partner wanted

a procedure that could produce reasonably good upper and lower bounds within a couple

of minutes for various reasons.

The ARP in question is a (bi-objective) Mixed Capacitated Arc Routing Problem with

Intermediate Facilities and a Deadline (MCARPIFD). Although there exist a few heuris-

tics for the MCARPIFD in the literature, the severe restriction on computing time meant

that we could not use any of them. Accordingly, we developed our own fast upper- and

lower-bounding procedures. Our upper bound algorithm combines several ingredients, in-

cluding a constructive heuristitc, Euclidean approximation, local search, a minimum-cost

flow routine and a tour-splitting technique. Our lower bound algorithm is based on a linear

programming relaxation involving auxiliary flow variables, in combination with specialised

cutting planes.

We present extensive computational results to explore the quality of our bounding

procedures. In particular, we create and solve 20 MCARPIFD instances, using real road

network data from five cities across the world. For a sensitivity analysis, we experiment

with varying parameters. It turns out that our algorithms work very well in most cases.


