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Note: The following is the notation used in thaéper. (. ) for decimas,( ) for thousands.
Summary

This paper dscribes twa@ontainer ®orageplatforms, built with concrete block pavements (CBP)
two cities;Puerto Madryn and Comodoro Rivadavia, botthm province ofChubut in Argenna.

The objective other constructionwasto provice both portswith the facilities for containersto-
ragewith normaland specialoads in order to be better preparedreceivenew exports andm-
ports. The firstplatform was built in 2005, with aurface ofl4 500 nf; the secondvas builtin
2008, with11 500 .

The analysis of several alternatives Ruerto Madryrselecteda concrete block pavemefur its
technical and economic advantagdjke the possibility to be builby local contractorswith no spe-
cialized equipmentandlabor, andthe evidencef a good behavigrendorsed by more than 6.5lmi
lion m? of concrete paversaid in ports andstorage platformaroundthe world.

The project ofComodoro Rivadaviavas directly designed with aoncrete block pavementith
somechangegshat would improveheir behavior Those changes were made afiter experience in
Puerto Madryn andomedoubtspresented byhe designers on thieong-term behavior of the pla
form. It mustbe roted thatthe specification$or the bidding process dhis platform,acceptd the
presentation of alteatives to theconcrete block pavement

1. CONTAINER STORAGE PL ATFORM, ADMIRAL STORNI PIER, CITY OF PORT
MADRYN, PROVINCE OF CHUBUT, ARGENT INA

1.1 Description

It is a container stamg platform, with asurfaceclose tol4 500 m, pavedwith concrete blocks It
is used for differenggoods with source or destination in the port of the city of Puerto Maiutiryine
province of Chubut, ArgentinaThe containers foperishable goodseed to be permanently reefr
gerated, so thegequire eleaicity sources during storage. This is tleasonfor the provision of
120 energy boards feedmore thar? 000 containers

The PortAdministrationfaced this projectn order toprovide theAdmiral StorniPier with theade-
guate facilities to captura portion of the production of thRio NegroValley, currently exportedo
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Europe throughPuerto San Antonio, located theNorth. This project vill allow the incorpotion
of atransoceanic lingp reachthosemarkets somethingmpossibleto do at thatitne.

1.2 Concrete block pavement

A concrete block pavement with 80 mm thick "tstone" paversn herringbone patternvas built
for the platform. The pavers were ype | units according IRAM 116565tandardi.e. thosefor
public roads,airports, portsjoad storage platformsgtc. To be Type | meanto have an average
compressive strength of more thanMBa andno individual value of 40 MPfor each spcimen

The laying of the blocks followed the recommendations of the IRANI1657 Standard'Concrete
Blocks for Pavements.Requirementgor laying andrecommendationfor its basics t r u andu r e 0
the Paticular Technical Standards

The concrete block pavementasdesigned to bbaeavilytrafficked bysemitrailer trucksand71.5t
(self weighy it f r-loinft t @ner bamdiirtg @quipmentin addition,it is expected tstore contan-
ersstackedn height,with the consequent increaiseloads in theoints of spport.

The following is the design data fdreiconcrete block pavement

A Front lift container handling equment,type ReackStacker B98M, with the following chara
teristics:
A Own weight = 75 t.
A Wheelbase =.80 m.
A Distance betweethe @ntre of gravity of the container atitefront axle = 256 m
A Distance between centers of graviyr(thecontainer andhe equipment) = 31 m
A Number oftiresin the front axle Four (4).
A Critical weight of the mixture of 40 ft/20 ft containers = 21 t.
A Two alternativesiesign lives= 250 000 and 1 000 000eis.
A Two dynamic loadactors =Braking and irregular surfacacing together andgeparaly.
A Value of support (CBR) of the sgtade= 10%.

The designer consideredagular and soitementasbasematerials Thegranularalternative was
choserfor being the most &sibleto be built, with equivalentupportvalue Therefore, the strer
ture was made of @verson thebedling sand, followed by granular layersbase and subbaseith
agradually increasing carrying capacity frahe sulgradeup to thepaver layerwith atotal thick-
ness 0f0.8 m (sed-igures 1 and 2 antiable 1).
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Figure 1. Outline of the structural package][structure] .
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Table 1. Referencesn Figure 1.

1 Subrasante.

Natural ground.

2 Granular subbase.

Degree of relative compaction (GCR) greater than or equal 93 % difyth
density obtained witthe material in thenodified ProctortestT 180,
thickness= 200 mm.

3 Granular basel.

Degree of relative compaction (GCR) greater than or equal 95 % of th
density dry obtained with the material in thedified Proctor testT 180
first layer, 150 mnthick.

4 Granular base 2

Degree of relative compaction (GCR) greater than or equal 95 % of th
density dry obtained with the material in thedified Proctor testT 180
second layer, 150 mm thick

5 Granular base 3

Degree of relative compaction (B greater than or equal 95 % of the
density dry obtained with the material in thedified Proctor testT 180
third layer, 150 mm thic

6 Granular base 4

Degree of relative compaction (GCR) greater than or equal 98 % of th
density dry obtained witthe material in thenodified Proctor testT 180
fourth layer, 150 mm thick

(Soil-cement basg

Seven (7) daycompressive strength2 MPa, 150 mm thick

7 Beddingsand.

The thickness of theedding sandcoarse sandjhallbeeven and have a
thicknes between 30 and 50 mthickness after vibraion and competion
of the surface layer.

8 Concrete pavers.

Accordingwith standard IRAM 11656, type "Uisitone". PS8, greycolor,
de Petroquimica Comodoro Rivadaviagimilar.
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Figure 2. Layout of concrete gutters and the runoff direction.
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The design includednreinforced concretgutters,strategicdly locatedin order tocollectthe rain-
waterrunoff. The location waselectedsuch thathe containesinteract as little as possible with
therunoff, avoiding operatioal problemsandthe generation ofounterproductive dynamiaons
for the pavemeidt structure (se€igures 3 and 4).

Detail 3. Detail 1. Curb-gully
Lined collector gully P Profile 1. Applicable to South side
CBP Confining leam/Confinement level /li EE . -3 ]
A 4 Drainage 0 . o

level 300

Detail 2. Curb-gully

Support base for the concrete, built with granular mater Profile 2. Applicable to West side and
SIMA type mesh, : ; ; the inner lines of inner flow
@6 SEP. @10¢/10m. 200 mm thick, 90% relative compaction degree, Proc

H21 concrete. compaction test. —.ﬂ";________..— X, G Pm88%

Reinforcement

2.00

Figure 3. Details of concretegutters according to the references of kgure 3.

Figure 4. General view of the concrete gutters for the surfacevater runoff.

The concrete block pavement alternative sglgctecamong concrete, asphalt, concrete blotds
its techical and economiadvantages Concrete block pavemerafiow to be built by locakon-

tractors withno need forspecial equipment or specialized labdn addition, there igvidence of
their good behavior, endorsed by more thanréilion m?of concrete pavenssed inportsand ca-

tainer plaforms invarious parts of the worjdo the date of this project.

The ®lected sucturecan ke builtwith traditionaltechniques and equipmentll known and wié-
ly used bylocal contractors The Contracting Agencylefinedthis purpose fronthe beginning of
the projeci(seeFigures 5to 7).
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Figure 5. Constructive stage of theconcrete block pavementDetail 2 of Figure 4).

Figure 6. Construction of the gutter (Detail 3 of Figure 4).

Figure 7. Operating finished pavement
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