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SUMMARY

This paper presents an innavat research project involving the design, construction anduimnstr
mentation of seven interlocking concrete pavement (ICP) crosswalks. The project is funded by the
Interlocking Concrete Pavement Institute (ICPI) with research under ttengei of the Cerg for
Pavement and Transportation Technology (CPATT) at the University of Waterloo in Watemntoo, O
tario, Canada.In total, there are four different structural designs included in this research. vFhe se
en ICP crosswalks were constructed in 2007 in Watet two locations as followshree at the

Centre of Pavement and Transportation Technology Test Track (CPATT) and four at the University
of Waterloo Ring Road. The purpose of the experiment is to evaluate performance and ultimately
determine designuidelines for various types of loading conditions.

Each of the crosswalk test sections is instrumented with various sensors to monitor the pavement
performance under heavy truck traffic and typical municipal loadikgsthermoresensors arent

cluded toquantify environmental effects on performance. Data is collecté&mlahour intervals

and includes stressestrains,and temperature. Moisture data is collected on a weekly basis using
time domain reflectometry probes. databasas being generatedf all seven sections and the
measured stress, strain, temperature and moisture measurements are analyzed to evatuate the e
pected longerm performance of the structural components of ICP crosswalks designs. Trucks
loading data based on loading configioa is being collected using Weigh-Motion at the

CPATT test track. In addition, routine portable falling weight deflectometer (PFWD) testing is pe
formed to dtermine the irsitu conditions of the pavement structures.

This paper outlines the desigmstrumentation, and initial pavement performance for the seven
crosswalks sections. The paper also provides some initial data-sihd performance of the seven
crosswalks. It is noted that this research is a work in progress and reguitormg@mill continue

for athreeyearperiod.
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1. BACKGROUND SCOPE AND OBJECTIVES

Although interlocking concrete pavers have been shown to provide many benefits in mupicipal a
plications in North America, there is mounting evidence of early failures with respeeirtase in
crosswalk applications. Varying failure modes have been observed and there is a need to-better u
derstand the various design aspects of ICPs in crosswalk applications. It is also important that co
structability and design are balanced. hors, there is a need foesearch, whichvill provide in-

formation on which pavement structural designs should be selected based on maximum loading and
frequency of | oads. | n esdienmnworks,besttfdr whatgpppiics t i o1
t i o re&l®to be answered.

This paper describes unique Canadian research directed at quantifying the structural performance of
four different interlocking concrete pavements (ICP) Crosswalk Structural Designs undef-two di
ferent loading scenarios using two diffat field locations.The first is a waste facility site that has
heavy industrial truck loading and the second is a municipal crosswalk with typical car and-bus tra

fic loading. In addition various design options are investigated as follows:

1. Three diffeent base designs are investigated; dense graded, asphalt and concrete base

2. Three different header transitions are investigated; concrete header, steel header and aluminum
header

3. Bedding layer is varied; unbound concrete bedding sand and bituminous senohdetting
bed

4. Transition border éails such as sailor and soldier courses are varied.

The research study is directed at defining the mechanics of failure for the varying designs. It i
volves validation of currenihdustry crosswalk design recommatidns and establishing threshold
values for type and/or number of equivalent single axle loads (ESAL's) for the various crosswalk
assemblies.In addition, it will ultimately recommend new designs or modifications to existieg d

signs as needed, based uplom load/traffic/environment/failure modes from the study. The goal of
the research is to offer the designer/city/municipality/Department of Transportation persennel d
sign and constructioprotocols, whichwill lead to long term successful crosswalk fpemance.

The scope and objective of this paper is to explain the experimental design set up and monitoring of
the two field locations, methodology of assessment and preliminary observatiolisg from the
research monitoring to date.

2. STRUCTURAL DESIGNS

The following four designs were selected for the study:

Sand Set Concrete Base Concrete Header (SSCBCH)

Bituminous Set Concrete Base Concrete Header (BSCBCH )

Sand Set Asphalt Base Aluminum Header (SSABAH) and the same design with a steel header
(SSAB3H)

A Sand Set Granular Base Concrete Header (SSGBCH)

Figures 1 and 2 show the crosswalk structural thickness designs that were placed at botlhotest site |
cations. At the Test Track: CrosswalkSand Set Concrete Base Concrete Header (SSCBCH),
Crosswalk 2 Sand Set Asphalt Base Steel Header (SSABSH) and CrosswaBlkuginous Set
Concrete Base Concrete Header (BSCBCA)the University of Waterloo Ring Road; Crosswalk

1- Sand Set Concrete Base Concrete Header (SSCBCH), Crosswaitkirdinous Set Concret
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Figure 3. The crosswalks at the CPATT test site were retrofitted in to the existing asphalt test tracl

Figure 4. CPATT Test Track Sensor Locations.

Figure 5. Photograph Showing Excavation for Earth, Moistire and Temperature Sensors at the
CPATT Test Site #All Sensors are in Loaded Direction.



