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1. INTRODUCTION

Operational Problems in Winter Viabillity:

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

*Crew and fleet sizing
sSubcontractor
*Budget planning
«Scheduling
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1. TYPE OF SOLVING APPROACHES

Sl mu Iatlons » Tucker and Clohan, 1979

Mathematical
programming

* Tagmouti et al., 2007

* Lemieux and Campagna, 1984

H eu r'StICS * Perrier et al., 2008

* Handa et al., 2005 and 2006

Metaheuristics RuEFily

* Tagmouti et al., 2010
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1. TYPE OF SOLVING APPROACHES

Sl mu Iatlons * Tucker and Clohan, 1979

Mathematical
programming

* Tagmouti et al., 2007

Used to assess

Heuristics the problem

® Perrier &

* Handa et al., 2005 and 2006

Metaheuristics EeuEFily

e Tagmouti et al., 2010
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2. CASE STUDY

The case of Dolbeau-Mistassini
Rural Part Urban Part

Gnall town in northern\

Quebec:

*14,000 inhabitants

*8 vehicles

*260 km of roadway, 3
classes of priority
*1880 directed street
segments, 44
undirected

*733 nodes

&intersections)

4

Andorra Hok

014G e

(long stretches of (dense urban grid)
rural roads)

Legend
m— Priority 1
Priority 2
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2. CONSTRAINTS RAISED

Workload Balance Network Hierarchy Turn Restrictions

e

b

Road/Vehicle Dependency Partial Area Coverage  Other constraints
not considered for
this study :

*Vehicle capacity
*Tandem
synchronization
*Recurring service

Image source :
http:/fwww.flickr.com/photos/jamescastle/4389696603
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Objective Function

P...l(TMAXPMP) + TtOtMtOt
Min k
+ EPH b 121.:«1 Liea Z kvpg fij \x ( o+ yf.iv
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2. TMAXF > tvP

P+1 ( kvp | kvp) P+1 continuity kﬂ;vp)
p=1 jEA[xgvpﬁ Xij p=1 zsAlefl'”pa\“"li “ i
k pe— {2 e K}, v e {1 - V}, i E A U Aend U afnit
P+} 1‘!?39 — —
5. XP1Y jea il =1 v={1..V}
P+} _ . /4
2 fEAZj[xivpﬁ ] =0 V= {1 Vg . )/>

kvP+1
7. Z 1Z£€A€ndZ}EAxtjv ¥ =1 17»»{1

Service
continuity a e
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Constraints

kvp kvp P+1 k+ 1,vp%
) jlaPa\ Tl Vi) S Zpe=p IPIGE i )id

lgvp*)

k={2.KLp={1..P,P+ 1},i €AU a4 ., | Herarchy
p p* _ _
S. Zg:lz iz *=1 Zjlykvi‘f’* ) =1 1€ A?‘oBestzcgd’p - {1 P}
Service

10. 2,7 €{0,1} i € AU Aeng,j € AU aynie U Agng, k

. V}p {1..P,P+1}

11. yU”pe{o 1} |
i €EAUAenq,j EAV ;e UAsi, k={1..K},v=

{1..P,P+1}

12.t"? >0v={1..V}p={1..P,P +1}

-1 required

Positivity

P> —

13. TMAX? > 0 p={1..P,P+1} and binary
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3. SOLVING THE MATHEMATICAL FORMULATION

1880 directed
street
segments, 44
undirected

56 directed

-~ ' Street
Seg ments

PN

N !
o M"”‘"”wx.\,,‘ !
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3. SOLVING REAL CASE STUDIES

M athematical formulation

* Longsolvingtime
* Limitedto 28 street
segments

M etaheuristic

* Relatively short solving time
(few hours)

* Biginstances

=)

I'
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4. Metaheuristic

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

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

exchange

Best status
exchange

U-turn
separator

= e e e N

—

Operators
" e S Shortest

penalty status

. . m . l transfer / \ exchange

Longest arc
removal,
best
insertion

% The improvement of
% the solution is

\ measured with the

s objective function

Arcs
sequence

demotion
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