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Note: The following is the notatiorsed in this presentation: (. ) fdecimas, and ( )for thousands
Summary

This paper ealuates the status of twaverlayworks using concrete paversfter more than seven
years in service.

In 2001, some severely damaged pavements were rehabiligiad, thin coatings witltoncrete
pavers,in anareaof approximately24 500 Mi. Theworkswerelocated in the cities of El Calafate
andPuerto Santa CruB00 km and 200 km respectiveipm Rio Gallegosthe capitalcity of the
province of Santa @z, Argentina.

The overlaysconsisted 060 mm "Uni-stone"paversin herringbonepattern over the sand layer
andthe existingpavemenrd, some of them with umt28 year®ld.

Because these works were the fobthis type in the countrytheyare evaluatedfter £ven years
in service, tacheck the successes and failuré$is knowledge will be useful in order tapply” it
in future projectsand to"refine" this solution,aiming toextend the service lifef the pavements
and the costbenefit ratioof this appliation.

In addition, thefollowing characteristic of the pavements: to be able to be budtdges, noto re-
quire neitherspecializedabor nor specializedmachinery, makes them particularly suitable for-pa
tial repair of spoiled old pavement (one several bbcks), addingextra value to the pavement’s
service life,without requiring a large amount oésources.This is a appealing solution faa large
numbermid and small size citiescattered throughout the Patagani&rgentina and Chile.

1. BACKGROUND

The main accessavenuef the cities ofEl Calafate and Port Santa Cruere rehabilitated using
overlays with concretegvers They are300 km and 200 km respectivelgr from the capital city
of River Gallegosin the province oSanta Cruz.

These works were made durigear 2000 El Calafate) and 2001 (Puerto Santa Cruif)e totalre-
habilitatedsurface wa®8 400 mi andthe overlays wer made on concrete and asphalt pavements.
In somecasestheyareseverely damaged, afte26 and 28years in usesespectively (se€igures 1

to 3).
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Figure 1. State of theasphaltpavementbefore  Figure 2. State of theconcretepavementbefore
the overlay with pavers in El Calafate. the overlay with pavers in El Calafate.
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Figure 3. State of thepavement before the
overlay with pavers inPort Santa Cruz.

1.1 Considerations aboutthe adopted solution

In both cities the existing pavemesipresered areas with significartamages Those damages in
the concretgpavements werdss several centimeteo$ thicknessexposedaggregatesspalling and
breakages in theareas near thpints. In the cases of existing asphagavemerd, theypresented
pronouncedutting, wear, loss of the asphalt surface and potholes.

The importance offitese deteriorated routes, as the only entrance routes to theenadotioned o-
cations led to consider the need to rebuittem at least in some sectors, or its refahiohent to e-
store theioriginal traffickingconditions.

The possibilitiesconsidered at that timacluded:

A To build a newpavemenafterdemolishing the oldne.
A To refurbish andtsengthen the existing pavemensith and overlay.In this case the presed
alternatives were:
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A A thin concrete overlay
A An asphaltoverlay.
A A concrete paveoverlay.

Given that the existing pavement hadesidual value as resistant structure, ddeptedsolution
was torecondition the existing pavememgher than buildinggew pavemerst

To reconditionthe existing pavemernthe concrete pavers overlay was chosenis alternative vas
technical and economically more beneficial duéotimwing facts

A It uses precast concrateits allowing the works to be done even witblement weather due to
location and théime of yearthe work had to be developett.shortened the "winter ban" ugua
ly of several months ithese areasThis they dows contractors companies continue certifying
units of work, what that dims fixed cast

It enables the generationtbie need for aignificant amount ofocal nontrainedlabar.

It permits b build the pavement byarts, with animmediatetraffic opening afteplacemenof
the paverswithout causg a geatdisorder to the movement wéhicles.

It does not require largegquipment for theiconstruction

Since pavers do not conform a continudayger, thethin or wide existingcracksin the base
pavementsare not reflected in the surface.

It has ahigh residualaluewith the possibleéeuse thgavers used for thiatervention

Its high aesthetic valuallows the combination gbavers ofdifferent colors to markdifferent
areas, such as pedestranssingsparkingareas and even the generatioffi géires.

The minimum requiredmaintenae can be maden small areas generating minimum intesf
rence to transit.

Since itssurface ismade ofsmall segmentghe concretédlock pavement acts as natusgeed
redu@r, something very desirable in thesidential areasThis type of surface impues the
safetyagainstpedestrian sliding and vehictkating especially inwintertime due to the pre
ence of ice.

The pavemesstto rehabilitatedid not havedeformations (slabs collapgeor significantcracking.
Thedistress was mostly due to 8pay and erosion of the surfacescreasedy successive cycles
of freezing and thawing artfie lack of maintenanceThese conditions allowe® considerthe -
isting material asa good base, istructural termsfor the future overlay.

> D> >

> > >

1.2 Construction of the owrlays

A microconcrete overlay (10 mm (3/80) m axistinogpu m
pavement to restore the origirdrhinage slopes, to repair the batches andltiné joints between
slabs. Thisfilling was made to avoid tHeeddingsandto get lost through the joints.

Oncethe surface wareconditonedandthe originalslopeswere rebuilt, the process dorued with
the typical construction of block pavementi.e. distribution and leveling of the bdidg sand, the
laying of the concretpaversand the sealing wh sand and final cleing.

Since the newwararood bases, scarcabpasdandimitations for thefinal thick-
ness of the coatinghe alternative was tdecrease the height of the sdmim 40 mmor 30 mm
loose, t020 mm after compaction.

The use of 60 mm pavewgas according to the need of not losing the aulby, with just a70 mm
heightcurb after the overlay.
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Concrete pavers wefgype laccording testandard IRAM 11656, i.e. those for usepirblic streets,
airports, portsfreight courtyardsetc Belongng to Type | means having compression strength of
more than 45 MPa as average andess than 40/Pa forindividual values.

In Port Santa Cruz it was necessary to maintain the lowest level of the gullissigmetalliccon-
finement, ma d grofilesy3" xi3L 04 msn}) angheretl to the existing pavemavith
metal anchors.In the city of El Calafate this was not necessange there was no gullies.

Since adifference in level qfapproximately 80 mmthat was generated in relation to existing
pavements isurrounding areas tbe overlays, it was decided to use transition ramps in thevfollo
ing ways

>

Scarifyingandtrimming with a pneumatic hammer aloag onemeter wide stripwith a vara-
ble thickness from 0 to 70 mm. #ought to match the end of the ramp witblab d the exis-
ing pavement (see Figure 4).

Leveling and rebuilding the slopesth soil-cement

Building the overlayf concrete pavers.

> >

Figure 4. Construction or a transition ramp.

Figure Sindicates the features of ransitionrampas it was built in PorSanta Cruz.In El Cakfate,
apart frombuilding asmaller amount of ramp#)ey wereresolvedfixing a metal rail to the x@sting
pavement, t@onfinethe pavers, and ttgapwas filled with adheredsphalt.
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Figure 5. Outline of the "type" transition structure i r a m
against theexisting pavements.
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In the work of Port Santa Cruzansversal slopes were, in some casggemely small (less than
0.5 %), less tharhe recommended minimunAs a result, watewas flowingvery slowly, genera
ing smallwateraccumulations that often ended disappedoygvaporation.

Whenplacing theconcrete paver overlay it was not possibletoease these trarersal slopes, but
it was possible to fix thdepressioawherewater use to gestagnant. To improve thecapture of
water, vertical ducts were builtlditionaly to the existent rain boxdsee figures 6 and 7).
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Figure 6. Capture of surface water through a
tube, built with the overlay.
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Figure 7. Original rain boxes..

2. CURRENT SITUATION

Regarding the actual transit over tbaver overlg, in the case of Puerto Santa Citizhas been
practically the samalfter the rehabilitation about 1 000 vehicles of less than 1.3@0 units b-
tween 1.2 t and 4 t, and someVsith more than 7 t.

In El Calafate, in contrast, during high season (Octob#fayg), approximately70 000 peoplen-
tersthe city in addition toits 7 000 inhabitantsa number that grows year to year wittetbong-
guentcommercial and vebularmovement associated $atisfy that growth.

After more than seven years in service, the current situation is as follows:
2.1 Pavers

The paver surfacesemain virtuallywith no superficialear, except those in contactitiv unpaved
streets and loosgravel, which have woreut in somanillimeters. In these cases, due to thenes
swept away by vehiclethere is a weagreater tharor therest of thepaverg(see Figure 8).

In Figure 9 it can be seen the contrast betwbe general surface of pavers and one embodied co
finement made with a esite cast concrete beam.

Pavers of colors different to gray were used to signal the pedestrian crossing places. After several
years of service, the dark colors are the best predenes. The clear color have been disappea

ing confusing with the original gray pavers from the rest of the pavement, fundamentally because of

the wear of the tires and the environmental d
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Figure 8. Entrance area d "stones" swept away Figure 9. Beam State of embodied confinement
by vehicles with concrete "in situ" and pavers.

Figure 10. Signaling of thepedestrian road coss-
ing, with colors different to gray.

2.2 Bedding sandand bases

There is neither visilel evidence of horizontalisplacemenbf the pavers nounevennes®f them
caused by the movement of thedding sancgither by water thatouldinfiltrate or by sand degr
dation (sed-igures 11 and 12).

In principle,this wouldmake evident thgood opeation ofthe verticaldrains and a good "seadf
the pavement, despite the little transversdapes in some cases, and the impermeability of the
basegexisting concrete and asphalt).

It should benoted that even though the Argentindzatagoniehas vey little rains, some&00 mm
annualy, during thewinter seasonsnowaccumulates and thtbaw brings water to the pavement
(see Figure 13).



