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In recent years increasaed attention has been given to assessing the
effects of raffic lcad variables on pavement distress from in-situ
pavemeant résponse measurements. In this study. an expearmental
investigation was carmad out o aisess the infuence of tire presswre
on 1) surface deflection. 2) asphaltic concrete - base layer
interfacial tensile straing, and 3) surface comprassiva strains,

The study Involved manitoring pavement responses under hwo wheal
loading configurations ot three tire inflation pressures and comparing
the responsas with those obtained from concument tests with a
standard load. In general, vanations in the magnitude of the
paverment resporse variables with changes In tire inflation pressure
were small and unigue. There were no identifiable frends of he
pavement response ratios with tire pressure varation.
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Depuis quelgues années, on cherche de plus en plus & évaluer l'effet des variables
lises & la charge imposée par le roulage sur I'étal des revétements a l'aide de
mesures de comportement en place. La présente élude expérimentale évalue
linfluence de la pression des pnaus sur 1) les déformations superficielles, 2) les
contraintes de traction interfaciales dans un revélemant de béton bitumineux,

3) les contraintes de compression superficielles, L'élude mesure le compotement
du revitemant pour des configurations de chargement 4 deux roues selon trois
pressions des pneus et compare les résullats avec caux qui ont ate colenus dans
des essals simultanés axés sur une charge normalisée. En général, lfampleur des
variables de comportemant salon la modification de la prassion des pneus esl
faible et unique. On ne constate aucuns lendance précise du comporement des
ravétenents an fonction d'une variation de la pression des pneus.
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1.0 = Introduction

In recent years increased aftention hos been given to assessing effects of raffic load varables
on pavemeant distress from in-situ pavement response measurements. As part of this effort. an
experimental fisld investigation to determine possible effects of tire infiation pressure on the
magnitude of povernent surface deflections and asphaltic concrete-base layer intedfacial
tensile sfrains was conducted af an instrumented pavement test site. This investigation. caried
out under the Favement Response to Traffic Load Froject of the Canadian Strategic Highway
Research Program. involved recording pavemaeant responses under two whiasl keading configu-
rations at various tire inflation prassures.

This report containg a brief description of the pavernent test ste wed for the study. The loading
conditions investigated and tesfing procedures are also presented. Paverment responses
recorded under the loading conditions are summarized and, wing this field data, variations in
the m::rgﬂdilude of pavement strans and defliections with changes in tire inflation pressure are
Prasan i



2.0 - Pavement Test Site

The tests were conducted at two mmediately adiacent instrumented pavement structures in
Aloerta. A descripticn of each structure, referred 1o os Sites ¢ and 10in the Pavements impact
Investigation camed out under the Canadian Vehicle Weights ond Dimensions Study. Is
presented in Reference 1. Briefly, the structure at Site 9 consists ofan 135mm asphaltic concrete
surfoce on a 170 mm cement realed (sol cement) bese. Site 10 has an 135 mm asphaltic
concrete surface with a 250 mm granulkor base layer. The subsoll ot the site is o medium plasticity
till having average water contents ranging from approximately 15 to 20 percent.

Instrumentation installed in each structure Includes three deflection and three strain transducer
agemblies for total surface pavement deflaction and asphaliic concrate - basa layer interfa-

clal tonsle strain mecturemeants, respactivaly. The triplicate hansducer atfs are positionad
ocross the outer well path in each structure. In adgition. o single shain gouge was offied to
the povernent surface in the cuter wheel path of Site 10. Longitudinal surface compressve
straing from this installation hove been included in the analyses.



3.0 - Loading Conditions

Axle configurations and loads investigated were a 9100 kg (89 kN) single cde - dual tire (SADT)
and an 8185 kg (B0 kN) single axle - single tire (SAST) Ges NOTE). A summary of the loading
conditions is prasanted in fable 1. The SADT was provided by the drive axle of a single urit (two
ae) gravel fruck and the SAST was provided by the steering axle of five axle tractor - trailer
used fo fransport bridge beams.

NOTE: loods are reportad in kilagrams (kg) only for the remainder of this report.

TABLE 1 - Summary of Loading Conditions

Tire Inflation Vehicle

Axle Gross Axle Tire Pressures Velocities

Configuration Load (kg) Size (kPa) (km/h)
SADT 100 11 R220 550, 490, 825 5 15,45
aAST Blas 16.56R22.5 550, 20, B&D 5, 15,45

Favernent defliections and shrains were recorded under each configuration at three fire
inflation pressures and three vehicle velocities, for a total of nine test series per configuration.
in ogdition, each test series included response measurements under an 8160 kg single axe
having 10.00 x 20,0 dual tires at an infiafion pressure equal to 550 kPa (a standard Benkaiman
Bacm test vehicla).



