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1. INTRODUCTION

Operational Problems in Winter Viability:
•Work sectors design

•Vehicle routing (snow plow, spreader, 
snow removing, snow hauling)

•Crew and fleet sizing

•Subcontractor

•Budget planning

•Scheduling
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1. TYPE OF SOLVING APPROACHES
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Precise results over time Case specific

Precise results over time Case specific

OptimalitySmall instances

OptimalitySmall instances

Quick resultsDepends on the case 

Quick resultsDepends on the case 

GeneralistLong development time

GeneralistLong development time
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Used to assess 
the problem
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The case of Dolbeau-Mistassini

2. CASE STUDY
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Legend
Priority 1
Priority 2
Priority 3

Urban Part
(dense urban grid)

Rural Part
(long stretches of 

rural roads)
Small town in northern 
Quebec :
•14,000 inhabitants
•8 vehicles
•260 km of roadway, 3 
classes of priority
•1880 directed st reet  
segments, 44 
undirected 
•733 nodes 
(intersect ions)
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2. CONSTRAINTS RAISED
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Network HierarchyWorkload Balance

Road/Vehicle Dependency Partial Area Coverage

Image source : 
http://www.flickr.com/photos/jamescastle/4389696603

Turn Restrictions

Other constraints 
not considered for 

this study : 
•Vehicle capacity
•Tandem 
synchronization
•Recurring service
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Objective Function

2. MATHEMATICAL FORMULATION

8



XIV CONGRÉS INTERNACIONAL DE VIABILITAT INVERNAL
Andorra, 4-7 de febrer 2014

Constraints

2. MATHEMATICAL PROGRAMMING
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Time 
continuity

Time 
continuity

Service 
continuity
Service 

continuity
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Constraints

2. MATHEMATICAL PROGRAMMING
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HierarchyHierarchy

Service 
required
Service 
required

Positivity 
and binary
Positivity 

and binary
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3. SOLVING THE MATHEMATICAL FORMULATION
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56 directed 
street 

segments

56 directed 
street 

segments

1880 directed 
street 

segments, 44 
undirected 

1880 directed 
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3. SOLVING REAL CASE STUDIES

M athematical formulation

• Long solving t ime

• Limited to 28 st reet  
segments

M etaheuristic

• Relat ively short  solving t ime 
(few hours)

• Big instances
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4. Metaheuristic
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S1 S2 S3

S1 S2 S3

S4 S5 S6

S6 S7

Metaheuristic : search process guided by an 
objective function that uses simple arc 

exchanges (operators) in order to improve 
the global solution.

Metaheuristic : search process guided by an 
objective function that uses simple arc 

exchanges (operators) in order to improve 
the global solution.

The improvement of 
the solution is 

measured with the 
objective function

The improvement of 
the solution is 

measured with the 
objective function
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