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PROGRAM FOR URBAN PAVING BY THE GOVERNMENT OF
THE ARGENTINEAN PROVINCE OF CHUBUT.
A SUSTAINABLE MODEL WITHA GREAT SOCIAL IMPACT
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Note: The notation in this paper is as follows) f¢r decimals and ) for thousands. Curreies
are expressed as ARS for Argentinean Pesos and US$ for US Ddlppsoxinate exchange rate
(200905) = 3,75AR$ /1,0 US$.

Summary

The Interlocking concrete block pavemgi@BP) acquir@ a special importance in the province of
Chubut (n the ArgentineanPatagonipasone of the best alternatives for paving in nafsthe ur-
banmunicipalities andcommuresin the imer country Thebenefits from high employment ge
eration and lowcostshecameevidentwith time. The involvement of the commuigs in the qua-
rrying of theaggregatethe manufacture othe paverin nationallyproducel semiautomaticequp-
ment themovement okarth,andthe construction of thpavement, madéemtheleading actors of
their own progress artheimprovanent oftheir life quality.

This papershows hewide spreading foCBP in Chubut through the Provirial Urban PavingPro-
gram anddescrilesthe experiencdor its implementation. In addition,it demonstratethe susta
nability of ths program,based on theynergyof the partnership between the Provincial Gaver
ment, theProvincial Roadg\dministration the municipalities,andthe communes

1. THE PROVINCE OF CHUBUT

The Province ofChubutis located in the ArgentineaRatagonia. Its limits are north with the
Province of Rio Negro(parallel 42°), southwith the Rovince of Santa Cruzérdlel 46°S), west
with theRepublic of Chileandeastwith theArgentine Sea (Bantic Ocean).

Chubut is the third largest province of Argentina, withaaea 0f224686 knf, a population of
455607 inhabitants26 municipalities, a Commission of Public Works, andC2nmunes It has
47 towns, form ta Communef Altares with 192 peopleto the Municipality of Comodoro Ria-
davig with a population of 15903

Thewest of the province ien theAndean region, with coldndwet climateandsignificant snav-
fall in winter. It continues eastsideith the extra Andeanregion (plateau), with cold and dryiel
mate and goes down to theoast with cold weathem winter andhot weathein summer. Prevai-
ing windscome fromthe wesin all the regiongSee Figure 1)

There isa largeoperationof natural resources in Chubut: oil, minerals, timbekesliock, fruit and
vegetables, fish and seafood, andariety of landscapes (national parks and natwss@rves). Its
main industries are aluminum, textiles, metalwork, fingdraind fishing tourismand wing farms.
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Figure 1. Map of the Province of Chubut.
2. PROGRAM FOR INFRASTR UCTURE BY THE PROVINCIAL GOVERNMEN T

The Provincial Government, after its inauguration in 2003, began to dedidept,and impement a
statepolicy for the fulfillment of thebasic needs of aflettlements o€hubut, no mattetheir popu-
lation. To reachthis goal,the Provincial Governmeninderwent the construction afseries ofm-
portantpublic works and asignificant amount of hoes schools, bspitalsand gymswith shelters
infrastructure forthe essentialservices(water, gas, seweand electricity),curb-gullies and even
ATMs, including the satellite Internet connection of evenstiallest commuity.

The Administrationalsolauncheda planfor the reconstruction and paving tbie national and -

vincial roadnetwork as ajoint venture with théNational Government through the Pnosial Road
Administrationand the National Road Administratiohe plan includedoncrete or asphadiccess
roads to municipalities and commune$t that time, 2% of the 47 localieshadnot a singlgpaved
city block, although manyere more thanl00 years oldand he remaning 28%had a very little
area ofpavedcity blocks

In parallel, the Provincial Govemment began to d#gn its ownprogramfor urban pavemestusing
CBPs, initiatedin December 2006 through tReovincial Road Administration.

Figure 2showsthe Comnunity of Facundo, one of themallestof the SW province, bedfited by
the programs fopaving andfor theaccesssto communities.

3. PAVING FOR COMMUNITIES THROUGH CBP

The aim of the program is fmave all the streets the innerurban locatios of the Province o€hu-
but, in a sixyear period. It will improve the quéty of life of their residelts, facilitatethe moblility
of pedestriasand vehites, reduce thdust suspestedin the airand lower thenainenance costs of
thestreets.

The idea of the programomes fromin the need of thenunicipalities for street paments with a
more flexibleand cheaperalternative tlan the traditional ones, and for the generation of egplo
mentinside theirrcommunites by training then in how to build the pavement. Employment gener
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tion cannot easily be achievenr in a large amounthrough asphalt or concrepaving. In this
way, the Government of the Province of Chubut, throtngtProvincial Road Administration,ed
signed the Urban Paving Program. Trhenicipalities welcomed this program as a way to fulfill
the demand for paving and to improve the qualftiife of the people andmade them the leading
actors of the progress of themmmunities.

Figure 2. View of the Facundacommune. Figure 3. Typicalcrew in a community.
This governmeratl programdoes not interferbut complement therivate acwity, and itis a way

of makingCBP popularin Chubut. Sincemuch of the communities are in the mountainous central
plateay far from maor cities, itis very difficult to providethem withthe technologyor concrete or
asphalt pavingso CBP lecomes thie only alternative with no need fobig machnery but a lot of
nonspecialzed labor

In this region of Argentina, the climate is a Kagtor, since duringvintertime, it is not pasible to
work in the open That is why it isrery important to have pavingsystem as CBEhat can béuilt
evenunder \ery low temperaturesConcrete paverare manufactured and deliveredth a cover to
the job siteready touseregardlesof the weather conditions.The industrially producedgavers
have astrict manufaturing controlfor the quality and dosage of materiathe curing process, and
thar dimensionsleading to a quality product

The pavemenprojects inthe communitiesgo from 4000 nf to 40000 nf. Beingthen so small, the
Programdecided tanstall only onefactory, in a strategic area with respect to the igion of raw
materiak andthe distribution opavers It allows tofocusall theefforts of the produceto optimize
the quality of thgproductby improving the equipmentthe selection of matexis, the generalquali-

ty control,and thecuring and testing methods tife pavers This process was sible with he
cooperation oéxperiencegbroducers and the Argentine Association of Concrete Blocks (AABH).

Themost remarkabladvantages that inflneed theProgram with CBP are:

-

The possibility to hild one or two blocks in remote loans of the province at a cost faeb
low the asphalalternative

A A construction time oless than one month per block

A The possibility of pavinghe streetslespitethe inexistence of aomplete or recenly built,
network of public sevices

A Theeay and cost effective methaxf repairthey gaveusinglocal people

A The adaptation to curvegeep slopedrregularwidths,andwidths greater than 10 m or 12 m
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A The improement ofthe skid resistancef the pavementfor the safety of thevehicle when
there is snow or ice on the pavememig so on.

There was a major challeng@eot to create a negative image in the municipalidiesng thecon-
struction ofthe pavement which was offset by thBrovincial Road Aministration responsible for
managing the @gram.

4. SOCIAL ROLE

The PIAH acquired a special significance in the province of Chubbebenefit ofhigh emplgy-
ment generatioand urban improvemeiecame evidenwith time. Labor ishiredin eachmunia-
pality, and there is noaed forspecializedersonnel and equipment from outsideg(ffe 3showsa
crewfor CBP constructiom the Municipality of Treelin).

Self-constructionby the userscan reduceosts,andallows CBP on a progressive basisarding
to the changing needs and opportunities of each municipallitye municipalitypecomeghe cm-
tractor ands technically and economicaligsponsibldor the pavement.

Some mportant poird to stressare hegeneratio of pride within the communitythe improvement

in life quality, the incomegeneration fothe communityand themprovemenbf thar overall sita-

tion. CBP allows on-site training of labor, making it arattractiveand validoption from the tecth-

nical andeconomicperspectives, if among the purposes of the Program there are the generation of
employment and the creation of local development

5. DESCRIPTION OF THE COMPLETE PROGRAM

The successf the PPU in Chubu{See Figure 4js based on the fact thaitwas designed andm-

plemented by th&overnment of thérovince, through th@rovincial Road Administratigrand the
joint and responsible work with leér governmeiai offices ashe Provincial Execting Unit (UEP),
the Provincial Institute of Housing (IPV}he Corpordion for Improvement(CORFO),the Ministry

of Infrastructurethe Planning and Public Services, and #taff of themunicipalities andcom-

mures There is also a majarollaborationfrom the AABH, its membersprivate companiesand
suppliers.

The Programhas the force of action and orgaatian of theProvincial RoadAdministration, whose
trained staff and equipmeare distributed throughout the provincadded to thesynergyof the
joint work of the paticipants.

Two yearsafter theprogramstated, it still has some bugs on whithe Provincial RoadAdminis-
tration works daily to correct However,in the context in which it is being developdde results
arevery good, the effesthave been immediate, the streets changed substantially amdthm@uri-
ties aresolving one otheir main shortcomings.

The Urban Paving PrograrfSee Figure 4hasa very strongrimaryimpact on thanost expasive
itemsof paving, since it is based dine production of paverghe equipment foithe moement of
soils and the labor for installation. The municipality paysfor the praluctat a cost Btween 18%
and 20% otcost in themarket(to beexplainedater), themovement of soflis donewith the partt-
ipation of theequipmentfrom the municipality and theProvincid Road Administrationand the
installationof pavers is madeith unskilled labor from the comunity.

Table 1 listthe steps of the programmow they weremplemented, anthose involvedn them.
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5.1 Production of aggregates

The aggregates uséar the prodution of pawvers comdrom a quarryowned bythe Provincial Road
Administration, 20 knfar from the factory. This quarry is a glacifluviatlepositon a ‘morena de
fondd', composed by gravel and sandcbfinginggrading Thequarried materiak passed thiagyh
a 625 mm (25 0 Yid agd then by 40 mm x 10 mm vibratory screen. Thesulting aggregate
meets the gradingequired for pavers.Tests aredoneregularlysince the product can change a
cording to thdocation of the hill wherd is extractionfrom.

Figure 4. Model for the Urban Pavement Program.
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Table 1. Sepsof the program.

PAVER PRODUCTION CONSTRUCTION OF THE BLOCK PAVEMENT
Aggregate production Curb-gully / Project
Production of pavers Soils study / Surveying
Laboratory Structural design
Agreement Soils movement
Transportation of pavers Provision of granular base
Installationof pavers

Due to weather conditiong,is possible tauarrymaterial only fromSeptembeto April since from
May to August, thewvater content ofhe material andnow, make it impossible to screen it.

The Provincial Road Administratiohastwo refurbished screeningquipmens in the quarry run
with diesel fuel,a frontal loader(model 1977 with over 30000 hours of use and a tru@kodel
1977) for movng materiaé within of the quarry. Those equipmentare not suitable for routine
roadwork Additionally, they have been paid for uise and time.Figure 5shows thequarry and
equipment of the Road Administratiofhe transporof thematerial b theplantis carriedout with
trucks of the fleet of thErovincial Road Adminisétion.

The gaff working in the quarrys three driverqfull time) and a dispatcher, all of them employees
of theProvincial Road Admirstration

The final cost of the matial on the plant i25 AR$/m? (6.67 US$/m) (at an &change ratef 3.75
AR$/1.0 US$, May2009).
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Figure 5. Aggregate quarry of the AVP. Figure 6. Semiautomatic equipment.

5.2 Pavers plant

The plant for paver production openedwdmber2006 under themanagement of the Pradial
Road Administration It is on a6 halot owned by CORFO, in Trevelin on Prawial Route 71 and
AccessRoute to theé-utaleufi Dam (NE Chubut). It is located in a strategic point for the distrb
tion of the final product, asell asfor theaccess to raw material$t has a1.200 nf warehouse and
150 nf of offices, canteen and toiletét has a heating system in the area of equipmenttendu-
ing rooms that allow manufacturing throughout the year regardlggsweather caditions in the
mountainarea

An investment ofAR$ 1 500000 AR$ (US$ 490 000) was made for the calitioning of the buib-
ing, the purchase divo semiautomati¢ nationally produed equipmens (see Figure 6used for
the production of pavers, arexaor, and the requiredquipment and tool® perform all type of
repairs, welding, production of wooderpallets etc. It also has a smalfefurbished front loader,
owned by theProvincial Road AdministrationThere are only two manufacturerstbfs or lager
prodiction capacity, serrautomaticequipmenin Argentina.

The plant(See Figure 7produces 22000 UniStone pavers80 mm thickper yearequivalent to
10000 or 11000pavers per day. It is equivalent#0 city blocks @ section of street or rod about
100 m long x 10 m widedr 70.000m? Although ths production does not seem very highmeo
pared to privatgroducers in Argentina or ideveloped countries, it snough tomeet the obje-

tives of the program of thegovernment of th&rovince of Clubut For ahigheroutputit would be
required to havanother type of equipment afelverworkers,but one of the objectives of thevgo
ernment is the generation of jottseough this progranfor this reasorthey purchased small, semi
automatic equipment.

The arrent productiorwascompromisedor five years, but due to increased demandaddition-
al programs already emerging, the management began to acquire act@nenin order to double
the yearly production.

The plant has 26 worker@®elonging to tk Provincial Road Administratign divided into two
shifts, starting at 7:00 pm and ending at 20:0Qftially they worked ae shift with two nachines
simultaneously, but due to the significant amount of equipment failures, the efficiency whs not
expected, thughe second shift was implemented with an additiéor@man, achieving théntended
goal (productionis madein onemachine andhe second standby in case of a failur&ne of the
main drawbacks is that the plant is far from the cities wtterg can easily buy sparso a fdiure

of amajor part carstopthe equipmenfor a week or more.
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The Provincial Governmentbuys the cementhrough theProvincial Road Administration The
yearly onsumption is approximately 700 t equivalent to 54000 bags of cemenfor a total of
1500000 AR$ (400 000 US9) annually. Sincethe equipments i@ semiautomatiahe provision is
made ofcement in50 kgbags

There is aleposit for aggregates with enough capacity fraximately 300 n¥, required for the
operationduringwinter. It is necessary because during winter and storms, it is impossible to move
the tucks between the quarry and the plant.

The annual budget for general maintenance and purchase of toglsanceformss AR$ 500000
(US$ 133333, and AR$ 1000000 US$ 266667) to pay for a year obtaff salaries. Those
amounts plus the cost oément and aggregaterings the cost of a paver &AR$ 1.05 (US$0.28)
or 42AR$/mM? (US11.20 USFm?).

The AABH and many members of the association paently advise the production on how to
improve the quality. In addition, the factory has a Health and Safety Engineemdore that all
staff work sagly.

Figure 7. rPaver factory in Trevelin. Figure 8. Earth movement in Paso del Sapc

5.3 Laboratory

The plant is a laboratoryself for testing of aggregates (sand equivalamtl gradiny and pa&ers
compressiorequipment The periodic tests include the grading of thaterial poduced in the
quarry, andhe one that is going to be used that samerd#ye mixers in order to makéhe neces-
saryadjustments

For the determination of th&trength, a daily sample 40 to 20pavers is taken randdy, to be
tested for compression &f 7, 14, 21, 30 and 60 dayAll tests follows theArgentina IRAM Sta-

dard 11656Adoquines de hormigon para pavimentos intertrabaddglant operatoris trained to
make therelevant tests (previously trained and supervised by professionals from the Central Labo
atory of theProvincial Road Administration).

5.4 Commercial agreement

To acquire thgavers the municipalities and communes have signed an agreement withothie-
cial Road Administratiotior a certain number gimodule® per month for a period of 36 months.
The agreemens ratified by the Deliberative Council oheh municipality and subsequently by the
Government.Eachfimodule is equivalent tat,000pavers so the total amount of stones they-pu



