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Note: The following is the notation used in this document: (...) to decimal places and foruhe tho
sands.

Summary

Concreteblock pavingis not a widespreatéchniquein Peru,sowhen deciding on the typ&f su-
facelayer for a project,it is donebetween concretslabsandasphalt The curriculum for buitling
professionalsn universities, in the roads or pavements courses, only incthdéegsignof the co-
crete and asphgtavements

For nmore than 40 year®eruvian precast concreteompaniediave been edicated to the prodtion
of precast concretenosty in Lima (the Capital), with very little or almost nproductionof con-
crete pavers. Theproduceother types otoncreteprecastelementssuch asblocks, tubespoles,
boxes etc.

It is thereforanteresting to consider thexperience gained iNorthernPeru,by one of the most
importantcement poducing companie§Cementos Pacasmayaoyhere they &d a clear idea, to
concentrate andpecialize in the production @dmmarketing ofconcretepavers For this purpose,
they formulated a traininglan for both the beaeficiary population andhe local governments
(through theipublicworks engneers.

Thosetraining sessionbBavehelpedto disseminat¢he benefits of ths productn the regionandto
generatea greatconsumption ofavers usinglocal workforcefor these projects In some cases,
this workforce has been womemho assumed thiaying of pavers.

This mass$ve dissemination of the use of concrgi@ving blo&s, has impreedthe rural and me
ginal urban aream many districts provincesand regionsof Northern Perdike Tumbes, Piura,
LambayequeCajamarcaand La Libertagdand has solved tHack of goodroads. The success is so
big that thedemandor paves exceed the capacity of the plasin the areageneratingppportunity
evenfor private investment.

1. INTRODUCTION

Peru is amid-size South Americarcountry, bordered by Ecuador and Colombia to the NoBta-
zil, and Bolivia to the East, and Chile to tBeuth. With 1 250 000 kr it is a little larger than &
lombia and Venezueland hashree (3) natural areas:

A Costa (coast),whereLima (the capital city)is located it is a narrow coastal plain, mainly
desertut crosedby fertile valleys.

A Sierra (mountain), part of the Andes mountain range, with peaisr6 000 mhigh. It has
the mineral resourcesf the country as silver, zinc, leachpper,and gold, and most dhe li-
vestock.
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A Selva(jungle), to the East, has larg@atural resources, but the lamf communication and
transport infrastructure made that this regi@s unexploitedintil the 1970s.

Peru has anixed ethniccomposition made ahdigenousmixed and descendants of Spanishoeol
nizers with somecommunities ofChineseand African origin totalingsome 28 million inhaitants
with anindex of23inhabitants/knf. Theannual growttis of 2.6%. 68% of the population isural
and 326 is urban located inLima, Arequipa, Callao, Piura (coast), Chiclayo, Chimbote, Trujillo
Cuzco (mountain) ard Iquitos (ungle). 52% of the population livegn the coast, 3% in the moun-
tains,and 11% in the jungle.The per capita income is approximatdyS$ 4 450 per year YS$
370/month) the seventh in South Ameraféer Venezuela, Chile, Uruguay, Argentirrazil and
Colombia.
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Figure 1. Map of Peru and the Northern areas, withmajor cities concerning this paper.

In Peru,there isnota rapid development of th@ecastoncretendustry However, there are oo
panies thatfor years have produ@d pavers,blocks, poles, tubescenent, and terrazzdlooring

tiles, precasstructuresetc. This industry consumes 2% of the natioo@amentconsumption of +5
million t/year hence tbre is a great potential to be exploited for the development of this industry.
Consequently, someementcompanies led thereation of precast concrete plants duringlés¢10
years, opening producing plarits precasng concrete products.

This paper focuses on the development of the NafrfPeru, whose annuakmentconsunption is
1.5 million t/year There arenow 25 precast concreteroducingcompaniesdistributed in the main
cities of theregion. Twelve of themonly produce blocks, anthirteenmakeblocks and pavers.
The equipment for the productios mostly Columbia, Poyatos and smédically crafted plants in
companiesvith smallproduction.

In 1998, Cementos Pacasmayo SAAcement producethrough itscommercialsubsidiaryDistri-
buidora North Pacasmay®RL (DINO SRL), began a prograrto increase thenarketsize in the
Northern provinces. Gmof the stategiesvas thepromoton of concrete paving blocks.
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Apart from the promotion athe work with the commercial precastirigdustry, there wagshe goal
of developingactiors with programs of selbuild, selthelp or commual work, with the commun
ties oras joint projectsvith local, state,or nationalgovemments.

2. SITUATION OF PAVEMEN TSIN NORTHERN PERU

The marginaturban and rural areahare65% of the inhabitable territory of the countryakimg it
necessary touild works that contribute tamprove thaenfrastructurefor sanitation, healthedu@-
tion, and recreationin order taraise thestandard of living for all the populatiorandin all aspects.

The sequenced iseveral towndave been thagfterthe sanitatiorsystemis built, the process for
pauvng the internal routestarts using concret@aversto improwe both theby-land communication
and the environmeal, socio-economicand architectural conditions.

Figures 2 and 3. Concrete block paved steets in the city of Sechura (urbararea).

Northern Perlhasa problemwith respect to théiversity of pavingprojectsfrom the technologal
point of view sinceit is used toconsidersolutionsonly with concreteslabsor concrete asphalt
(without considering technologies or cQstsee Table 1) This is even an academic isspecause
universitiesdo not disseminatethe use of concrete block pavintgaving a lack of knowledge
among professionalsThat alsosignak a big task to perfornwith the academyby the cement and
precast cormete ndusties

Table 1. Cost/n? of surface layer.

CONCRETE SLAB ASPHALT CONCRETE CONCRETE PAVERS
(US$ m?) (US$m?) (US$m?)
29 14 19

Today,concrete paving blocks havebaom andare @cepedin large urban paving projectdeve-
oped byregional andnunicipal governmeal officesthroughworks devdoped by direcimana@-
ment and/or contractwith versatilesolutions

It can be said today that Northern Perufor eachten municipal urbarroadprojects, about five use
concrete paversThis has beemchieved in only nin€9) yearsand hasmade possible to solve
manyproblems in areas where this type of pavengnsed.
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3. TECHNICAL PROBLEMS I N THE NORTH OF PERU

Some of theproblens occurring in Northern Perare:
3.1 Presence ofvater table

It is the produtof the cyclical presence of tlieE | Nbhefiomenon and thgroximity of some
citiesto thecoast or rivers.Thewater table is almost at thaselevel in many caseso the @sig-
ers have to consider alternatives for sublaaskbasenateriak, andfor the surface course.

In the past 50 years, "El Nifio" has caused hessgnomiclossesin road infrastructure.Roads

built with slabs of concrete or asphhtfivecollapsed one after anothelye toheavy rains and the
consequent weakening of the bagdter expenmentingin some areas with the experiences imeot
latitudes,it was noted that concrete block pavemengsd toget impermeabland therain water

pas®s over if(as if it were a drainage channeln case ofdamage or lossf the base and bhase

materialsthere is the posdility of recovering thesurfacelayermade withpavers.

3.2 Access to health and/or electrical installations

It is quite important to choose threally besteconomicproposaldue to the frequergroblems with

the systerm of water collectors andhe electrigty and communicationsetworks. Evenin many
cases, these systems are reaching the end of its useful life, so it is necessary to accesdgtibese facil
for reconstruction andhere is nothing better than havingancree paving block sifiace.

An example is the city of Piuravherethe change and enlargemeoftall sewerage networksould
costthe City Administratiomapproximately US $ 20 milligrsomething difficult to do when thena
nual buget of the cityis only USp 15 million. That is why, whenever there is a possibilityaof
change oto start any street pavinthe solution isimmediatelydonewith concrete paversiot only
whena full paving is needed but also fpatching with pavers in areas withncrete slabsr as-
phalt, previously cut to access pipes for change or rep8ince it is &pectedthatsuch pipes fail in
the future,concrete pavers anestalledto allow anew access to them.

Figure 4. Water table or overflow rivers. Figure 5. Access tssewagdacilities.

3.3 Saly and expansive soils

Salt and expansive soils are@mmon denominator of the foundation of some dailsities. The
pavementduilt during the lastyears with asphalt or concretslabs, are completely b due to
crackng or lifting of the surface layerThis is notorious in Paita and Huancabambhere the
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bases ath subbases have to be chandextjuently. Consequentlywith a surface layer made of
paves, the nvestment in the structural layers canfeeased.

4. CHANGING THE FLOORIN G WITH PAVERS

A progressive growtlcan beobservedor the last eight (8) years (20@D08)in Figures 6 and 7,
when theinstallation of the industrial block producing plants was startediarthern Peru.Figure 6
gives conamption in PiuralTumbes, close to 70% of tleme of Northern Peru; Figure 7 presents

the ptal area of pavers of Northern Pewith otherdepartmentdéike Cajamarca, Lambayeque, La
Libertad, Ancash.

Annual Paving Block consunp- Annual Paving Block consumption
tion in Piura and Huancabamba in Northern Peru.
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Figures 6 and 7. Paverslayed in Piura and Tumbes and in Northern Peru. (DINO SRL).

It is well known thatoncrete bloclpavng generateswo important facts ithearea residents:

A The socioeconomic benefits, since they allow the local people tanyetived in laying the
paves, since it is arasy task that generateson® for their families and enhandtlee value of
their property through the improvement oflbiin street or avenuewhere they are located

A The architectural aspecbming froma street paved with concrete pavesose patternsol-
ors,andshapegeneratéright finishes and acompletely differenperceptioncomparedo the
onesof theasphalt otthe concreteslabs, which have a monotonous lodkhe same impros-
ment occurs in aredsr parks and gardens, wheancrete block avements arasel.

It is unbelievable to see thgreat acceptanceoncrete block pavements have had in these areas,
where it is the most askddr way to pave by the inhabitants of urban streets. gossibleto find
paversin subnormal urbaareas, viages anchumansettlementsinside the urban area of cities in
streetsmain streets an even in thest exclusive areaghere highcost projects are dehmped.

5. PARTICIPATION OF WOM EN AS SKILLED LABOR

In the last decade, the Peruvian Governncantied o projects in infrastructuresanitation roads,
and urbarstreets, tirough the implementation of social progranegking for the creation of the
largestnumber of jobs, with a great impact tre othereconomic activity in the countryOne of
thosesocial programs is the scalledBuilding Peru
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Figure 7. Employment of local labor. Figure 8. In the headquarters of the army,
soldiers werethe labor.

Figure 9. Paving in farmhouse Miraflores, Wr-  Figure 10. Concrete block paving in a pri-
ban-marginal zone. vate condominium.

Building Peru works with locaand regional Governmentsand with the civil society, generating
technical dossiers for the implementation of +sizie projectswithin poor areas ofinner districts
and surrounding districtfarmhouseshumansettlementsetc.), generating job opportunities for
people of low resources that do not necessarily have knowledge and/or experience inticonstru

As far as the Northern Peru, projects funfgdhis program are mostlpavingprograns for roads
andurbanstreets in poor urbaareas, which are developedw thanks to thencreasingeasefor
funding. Concrete block paving projects are the ones with the greatest acceptancethasvin-
tagescompared with thether typegpavementgslab of concrete or asphali§e: economy, durabi
ity, versatility,and enormous easer theinstallation, norequiting,in manycases, the use gtial-
fied workforcefor laying them.
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Figure 11. Inauguration of a park by Building Figure 12. Training for women (DINO
Peru. Plant - Piura).

Figure 13. Training sessions fowomen (City of Talara).

For this andbtherarchitecturareasonsthe concreteblock pavements have penetrated the Nemb
Peru toan extentthat 90% of all districts inthis regionalreadyhave at least one block paved



