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ScopeScope

ProvideProvide  technical technical informations informations concerningconcerning
pavement pavement responseresponse  withwith  differentdifferent type of type of
tires.tires.
Propose an adaptation to the Propose an adaptation to the regulationregulation
concerning concerning axial axial loadingloading..
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Adapation to road network

Experimental
Program
SERUL

2 testing périod
• Spring: Mai 2002
• Summer: July 2002

4 types of tires tested

Pavement response with
different load

Type of Tires : 
Impact on Pavements 

Strutural pavement analysis

FWD testing
• Spring: Mai 2002

• Summer: July 2002

Pavement response Modeling

Calculated
pavement response

Comparaison with experimental datas

Load limits

Report of experimental study
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Tire Tire testedtested

11R22.5

12R22.5

385/65R22.5

455/55R22.5
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Truck Truck usedused for  for testingtesting
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Benkelman beamBenkelman beam test test
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Adapation to road network

Experimental
Program
SERUL

2 testing périod
• Spring: Mai 2002
• Summer: July 2002

4 types of tires tested

Pavement response with
different load

Type of Tires : 
Impact on Pavements 

Strutural pavement analysis

FWD testing
• Spring: Mai 2002

• Summer: July 2002

Pavement response Modeling

Calculated
pavement response

Comparaison with experimental datas

Load limits

Report of experimental study
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BaseBase
SubSub base base
Subgrade 

Issue : Calculated 
the tension strain (єt) 

at the bottom of
the bituminous layer

єt

LoadedLoaded pavement  pavement responseresponse
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єt

Fondation etFondation et
sous-fondationsous-fondation
Infrastructure

LoadedLoaded pavement  pavement responseresponse

Issue : Calculated 
the tension strain (єt) 

at the bottom of
the bituminous layer
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Calculed
Mesured

Comparaison ofComparaison of
calculated deflection calculated deflection vsvs  mesuredmesured
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FailureFailure  criterioncriterion

FatigueFatigue
NNtt  = 10= 1066  ×× ( (εεtt / K) / K)-a-a   ; K = 240  et  a = 3.29   ; K = 240  et  a = 3.29
(Asphalte Institue)(Asphalte Institue)
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RuttingRutting in  in subgradesubgrade or base or base
NNoo=1.077  =1.077  хх 10 101818 ( (εεvv))-4.483-4.483

(Chevron)(Chevron)

FailureFailure  criterioncriterion
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FlowFlow  ruttingrutting
log(log(εεpp / /  εεrr ) = -3.74938 + 0.4262 log(N ) = -3.74938 + 0.4262 log(Noo) + 2.02755 log(T)) + 2.02755 log(T)
(AASHTO 2002)(AASHTO 2002)

FailureFailure  criterioncriterion
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ESALESAL

Ratio Ratio between between the pavement the pavement dammage dammage cause by acause by a
specific load and specific load and a a reference loadreference load..

ESALt =ESALt = Nr Nr / / Nt Nt
NormalizedNormalized ESAL   ESAL  withwith  referencereference  temperaturetemperature

ESALt = FCD × ECAStrESALt = FCD × ECAStr
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dammagedammage
correctioncorrection

factorfactor
FCDFCD

Summer

Spring



30

Québec
Transpor t s

ESALESAL
(fatigue)(fatigue)

Summer

Spring
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Combine Combine effecteffect of  of twotwo types of  types of failurefailure
Fatigue Fatigue andand  flowflow  ruttingrutting

SpringSpring
SummerSummer

Fatigue Fatigue and and RuttingRutting in in subgrade subgrade or base or base
SpringSpring
SummerSummer

Combine « ESAL »Combine « ESAL »
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Combine « ESAL »Combine « ESAL »
((FatigueFatigue and flow rutting and flow rutting  ))

11R22.5 = 1.40 ESAL12R22.5 = 1.5 ESAL
385/65R22.5 = 2.30 ESAL455/55R22.5 = 2.20 ESAL

 (E
SA

L)

LOAD (1/2 AXLE) kg

FeFe = ESAL tire type X / ESAL 11R22.5
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SingleSingle
10 000 kg10 000 kg

TandemTandem
1.6 * 10 000 kg1.6 * 10 000 kg

TridemTridem
2.13 * 10 000 kg2.13 * 10 000 kg

Load limitsLoad limits
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LoadLoad  limitslimits
((SummerSummer))

Exemple - Single axialExemple - Single axial
Pneu   11R22.5Pneu   11R22.5                  PPlimitelimite = 10 000 kg    ( = 10 000 kg    (FeFe=1.00)=1.00)
Pneu   12 R22.5Pneu   12 R22.5                PPlimitelimite =  10 000 kg   ( =  10 000 kg   (FeFe=1.00)=1.00)
Pneu 385/65R22.5Pneu 385/65R22.5        PPlimitelimite=    8 400 kg    (=    8 400 kg    (FeFe=1.80)=1.80)
Pneu 455/55R22.5Pneu 455/55R22.5        PPlimitelimite=    8 400 kg    (=    8 400 kg    (FeFe=1.80)=1.80)
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Exemple - Single axialExemple - Single axial
Pneu   11R22.5Pneu   11R22.5                  PPlimitelimite =   8 000 kg    ( =   8 000 kg    (FeFe=1.00)=1.00)
Pneu   12 R22.5Pneu   12 R22.5                PPlimitelimite =   8 000 kg    ( =   8 000 kg    (FeFe=1.00)=1.00)
Pneu 385/65R22.5Pneu 385/65R22.5        PPlimitelimite=    6 700 kg    (=    6 700 kg    (FeFe=1.80)=1.80)
Pneu 455/55R22.5Pneu 455/55R22.5        PPlimitelimite=    6 700 kg    (=    6 700 kg    (FeFe=1.80)=1.80)

LoadLoad  limitslimits
((SpringSpring))
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ConclusionConclusion

WithWith the the same load same load,, Wide Wide-base tire cause-base tire cause
more pavementmore pavement dammage than dammage than a standard a standard
dual tiresdual tires
Fatigue of Fatigue of bituminousbituminous layer  layer isis the  the criticalcritical
« « failurefailure  criterioncriterion » »
The The axle loadaxle load  limitlimit must  must bebe  reducereduce by 16% by 16%
for a for a widewide-base tire-base tire
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PerformPerform a road network  a road network analysisanalysis;;
EvaluationEvaluation of  of FeFe factor  factor for for differentsdifferents
types of types of roadsroads..

Révision of the Révision of the load limits regulationload limits regulation
accordingaccording to the to the benefits benefits for the for the
transportationtransportation industry industry

FurtherFurther  worksworks
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Further worksFurther works

CompleteComplete a data a data analysis from analysis from SERUL SERUL
experimental studyexperimental study to to learn learn more about more about
the "tire-pavement" interface impactthe "tire-pavement" interface impact
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